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G represents the sound of Gamma, the third letter of the 
Greek alphabet ; but in the Latin alphabet, and in 
the alphabets derived^ from the Latin (including our own), 
it holds the place which Z held in the different Greek 
alphabets. The history of this remarkable change is well 
iftown. It has been already stated (see letter U) that in 
the 5th century before our era, the distinction between the 
/'-sound and the ^>sound became lost at Home : apparently 
the surviving sound was <j ; but, at all events, the symbol 
K went out of use, being retained only in a few familiar 
abbreviations, and C (which was the Latinized form of the 
ilreek T) remained. Thus in the column of Duillius we 
find C representing the original surd in castreis, ifec., 
but the sonant in maddratos^ leciones, ceset (i.f., gesdt)^ kc. 
When, in the 3d century, the two sounds were again dis- 
tinguished, two symbols were again required ; but the K 
was not taken again to represent the surd ; C, the old 
symbol for the sonant, was put to that use. A new symbol 
was therefore necessary for the sonant ^-sound, and it was 
found by modifying C into G. This 0 should then have 
replaced C as the third letter of the alphabet, whore it 
would have stood, as before, between B and D, the sonants 
of the labial and dental classes respectively. But this was 
not done. The symbol C was left in its old place with its 
new value of L The new symbol G was set in the seventh 
place of the alphabet, which had been vacated by Z, the 
representative of a sound not used by the Ivomans of that 
day. G is found for the first time in the inscription on the 
tomb of Scipio Barbatus. Its invention is attributed to 
Spurius Carvilius. 

There can be no doubt that the sound of G in Latin, as 
of r in Greek, was always the sonant guttural — which we 
hear in gate, <kc. It was not the sonant palatal, which it 
represents in gem or gin. This sound began to supplant it 
about the 6 th century of our era, but only when it preceded 
^ or i — the two vowels which require a position of the 
frOuguB nearer to the palatal than to the guttural consonants. 
We find this change of sound in French and in Italian. In 
the Latin part of our vocabulary there is naturally the same 
weakening; whereas, in words of English origin, the 
original guttural is generally preserved, even before e or 
t, as in get and give. Sometimes it has been weakened 
•■at the end of a word, as in bridge and ridge, which were 


originally brigg and rigg, and are still so in the north of 
England. 

It is noteworthy how a ^-sound made its appearance m 
French at the beginning of words which originally began 
with the 7i>-sound. An example is a borrowed word 

from the Teutonic, we see it in Old High German as werra, 
a quarrel. The Gauls apparently found a difliculty in pro- 
ducing the initial German sound, and (there being no 
difference in the position of the back of the mouth for // and 
w, except that the passage between the back-palate and the 
tongue is entirely closed for g, but left slightly open for w) 
they did not keep the w pure, but sounded a g before it 
by unintentionally closing the oral passage for a moment. 
The same thing is seen in gvhir, which corres[>onds to 
Gothic var^ufi; in (jaraiit, which wo have in English war- 
rant ] garnir corresponds to Anglo-Saxon wamian. In a 
few instances the word so modified seems to have been 
originally Latin, as gnuw, a sheath, the Latin vagina. 

This French change has led to a curious result in 
England. Many w^ords were introduced by the Normans 
into England in their Ficnch form, which w^re already 
existent there in their Teutonic form. Thus w^e have such 
pairs as wile and guile, ivise and guiae, warranty and 
guarantee, wager and gage, and many others. It is strange 
that in so many cases each of the pair of words shemid have 
remained in use, and with so little change of meaning. 

GABELENTZ, Hans Conon von dkr (1807-1874), a 
distinguished linguist and ethnologist, born at Alteiiburg. 
October 13, 1807, was the only son of Hans Karl Leojudd 
von der Gabelentz, chancellor and privy-couneiKor of the 
duchy of Altenburg. From 1821 to 1825 he attended the 
gymnasium of his native town, where he had Matthias (Llie 
eminent Grecist) for teacher, and Hermann Brotkhaus and 
Julius Lobe for schoolfellows. Here, in addition to ordinary 
school-work, he carried on the private study of Arabic and 
Chinese ; and the latter language continueil especially to 
engage his attention during his undergraduate course, from 

I 1825 to 1828, at the universities of Leipsicand Gottingen. 

I III 1830 he entered the jiublic service of the duchy of 
Altenburg, where he attained to the niiik of pri vy-councillor 
in 1843. Four years later he was chosen to fill the post of 
“landmarschall” in the grand-duchy of Weimar, and in 
1848 he attended the Frankfort parliament, and represented 
# X. — I 
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the Saxon duchies on the commission for drafting an im- 
perial coustitutioD for Germany. In November of the same 
year he became president of the Altenburg ministry, but 
he resigned office in the following August. From 1851 to 
1808 bo was president of the second chamber of the duchy 
of Altenburg ; but in the latter year he withdrew entirely 
from public life, that he might give undivided attention to 
his learned researches. He died on his estate of Lemnitz, 
in Saxc-W eiiiiar, on the 3d of September 1874. In the 
course of his life ho is said to have learned no fewer than 
eighty languages, thirty of whicli he spoke with fluency and 
elegance. But he was less remarkable for his power of 
acquisition than for the higher talent which enabled him 
to turn his knowledge to the genuine advancement of 
linguistic science. Immediately after qnitting the uni- 
versity, he followed up his Chinese researches by a study 
of the Finno-Tataric languages, which resulted in the pub- 
lication of his Jilciums de la Gramwaire Mandvhoue in 
1832. In 1837 he became one of the promoters, and a 
joint-editor, of the Zidschrift fur die Kunde den Morgen- 
landeSj and through this medium he gave to the world his 
Versuch eliier mordivinisrhei} Grammatlh and other valuable 
contributions. IJis Gnuidzuge der syrjauiscli/en Grammalik 
appeared in 1841. In conjunction wuth his old school 
friend, Julius Lobe, the Germanist, he brought out a com- 
plete edition, with translation, glossary, and grammar, of 
Ulfilas's Gothic version of the Bible (Leipsic, 1843-4(5); and 
from 1847 he began to contribute to the Zeif^chrift der 
deatsrh^n morgenldudischen Gesellsrha/t the fruits of Ida 
researches into the languages of the Suahilis, the Samoyeds, 
the Hazaras, the Aimaks, the Formosans, and other wddely- 
sejjarated tribes. The Beitrage znr SpracJie7ikvmIe (Leipsic, 
1852) contain Dyak, Dakota, and Kiriri grammars ; to 
these were added in 1857 a GrammaHk u. YVorterlruch der 
JCamaspi'arhe^ and in 1860 a treatise in universal gram- 
mar (Ueber das Pasmnim). In 1864 he edited the 
Manchou translations o^ the Chinese Sso-shu, Shu-king, 
and Shi-kiug, along wjth a dictionary ; and in 1873 he 
completed the work which constitutes his must important 
contribution to jihilology. Die fnelanesisrlien S}yrachen narh 
ihrem gravunati^r/ien Ban tmd Hirer Verwandschaft nnter 
sirh and mit den niahiiistch-polynesischru Sprachen untmw'ht 
(Leipsic, 1860-73). It treats of the language of the Fiji 
Islands, New Hebrides, Loyalty Islands, New’ Caledonia, 
ike., and show’s their radical affinity with the Polynesian 
class He also contributed most of the linguistic articles 
in PierePs Convtrsaf lons-Ltriro^u 

GABII, an old, and at one time important, city of Latium, 
on the Via Prajiiestina, or road to Prienestc, between 1 2 and 
13 miles R of Home. Long before tho foundation of Rome, 
Gabii appears to have been one of the largest of the Latin 
cities; and, according to an old tradition noticed by 
Dionysius and Plutarch, Romulus and Remus were educated 
there. During tlie greater part of the regal period of Rome 
Gabii maintained its ground, and it only fell into the hands 
of Tarquin the Proud through a stiatagem contrived by his 
son Sextus, who was afterwards slam by the inhabitants, 
w’^hen, on the ex[)ulsiori of Lis family from Rome, he sought 
refuge in the tow u. After this period Gabii always apjieurs 
in history as the ally or dejiendcnt of its more pow'orful 
neighbour, and it gradually fell into sucli a state of decay 
as to become a proverb of desolation — Gahiis desertiar, j 
The fame of its cold sulphurous w'aters gave new life to the 
place in the reign of Tiberius ; and the emperor Hadrian, 
one of whose favourite residences was not far distant, at 
I'ivoli, appears to have been a very liberal patron, building 
a tfiwn-house (Curia j£!lta Augusta) and an aqueduct. 
After the 3d century Cabii practically disappears from 
history, though its bishops ” continue to be mentioned in 
ecclesiastical documents till the close of the 9tL The 


! principal reUc of the ancient city is a ruined temple (pre- 
I bably of Juno) on a hill now crowned by the ruins of the^ 

; mediaeval fortress of Castiglione. It is a hexastyle stnio- c 
i turo of uncertain date, uniting the characteristics of Greek 
! and Italian architecture ; but the fragments of the pillara 
are not sufficient to sliow whether it belonged to the Ionic 
or the Coriutliian order. Its length is about 48 English 
feet. Since 1792, wdieu explorations were commenced by 
' the Prince Borghese, a large number of minor antiquities 
, have been discovered at Gabii, and the sites of the forum 
' and a theatre have been ascertained. The statues and 
; busts arc especially numerous and interesting ; besides the 
' deities Venus, Diana, Nemesis, &c., they comprise Marcus 
: Agrippa, Tiberius, Germanicus, Caligula, Claudius, yerp, 

I Trajan and Plotiim, Hadrian and Sabina, Aurelius An- 
toninus, L. Septimius Severus, Septimius Gets, Gor- 
(lianus IHus, <kc. The inscriptions relate mainly to local 
' and municipal matters. In the neighbourhood of Gabii 
w’ere valuable and extensive quarries of an excellent build- 
ing stone, known as tlie lapis Gabinus, which was largely 
used by the Romans. It was a hard and compact variety 
of volcanic tufa, and closely resembled the lajns Albauus, 
to which, how’evor, it was superior. The name of cinetus 
Gabinus W’as given by the Romans to a peculiar method of 
girding the toga, with one end thrown over the head and 
I the other fastened round the waist, which was employed by 
. the founder of a new town, or by the consul W’heii he 

declared war in the name of the Roman people, or devoted 
himself to death for his country. ’ 

See Ciaiupiiii, MomimcttUi Vetera (which eoiiUiiiis a plan and 
' elevation ot the li'inple); Gallatti, Oahii antxca cittu d\ Sahhia 
' seitperUi, 1757; Fea, Letterc soinra la mgicrtu delU rwinc della citUX 
! diGabiOy 179*2, Vwronti, Monmncnti Gahim della villa Jhnciana^ 
Home, 1797, new edition, Milan, 1835; Gull, Home mul its vicimtii \ 
Kibby, (>ontonii dt and Caniua, iitoria c topoi/raphia di 

' Mourn aid lea An interesting comparison of the temple of Juno 
with the similar building at Arieia was coutiibiited by Abeken to 
the Annali dtll, imtit. dicarr, arch,^ Koine, 1841. 

■ GABLER, Georg Andreas (1780-1853), a German 
pbilosupbicul writer of the school of Hegel, was born at 
; Altdorf, in Bavaria, whore his father was professor, on the 
30tli of July 1786. In 1804, when his father was trans- 
lated to Jena, he accompanied him to that university, where 
he completed his studies in philosophy and law, and became 
one of the most enthusiastic of the hearers and disciples of 
HegeL After bolding successive educational appointments 
at Weimar, Nuremberg, and Ansbach, ho, in 1817, became 
one of the masters in the gymnasium at Baireuth. In 1821 
he was appointed rector, and in 1830 general superintend- 
ent of schools. In 1827 he brought out the first volume 
of a Lehrhuch der philosopihiscJien Propihdeutih ah Einleitung 
zur Wissenschafty iu which his design was to give a jiopular 
exposition of the Hegelian philosophy, which he himself 
regarded as fitted to give ** absolute satisfaction to the 
faculties of thinking and knowing.” In 1835 he succeeded 
Hegel in tlie Berlin chair. His other works were a treatise 
J)e verce phdosiphim erga religione^u Gimstianam pietate 
(1836), end Die llegeL'sche Philosophies a defence of the 
Hegelian philosophy against Trendelenburg, which W'as 
published in 1843 He died at TejJitz, September 13, 
1853. 

GABLER, Johann PniLiri* (1753-1826), a learned 
Protestnnt theologian of the school of Griesbach and Eich- 
hom, was born at Frankfort-on-tb e-Main, June 4, 1753. 
He had already acquired an extensive acquaintance with 
the ancient languages and their literatures, as well as with 
tlie philosophy of Wolf and the theology of Baumgarten, 
when, in his nineteenth year, he entered the university of 
Jena as a divinity student In 1776 he was on the point 
of abandoning theological pursuits, when tlie arrival of 
Griesbach mspired him with new ardour. After having • 
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\ ^j i Baccosfiivelj repetent in Gottingen and teacher in the 
public Bchook of Dortmund (Westphalia) and Altdorf 
^(Bavaria), he was, in 1793, appointed second professor of 
theology in the university of the last-named city, whence 
he was translated to a chair in Jena in 1804. At Altdorf 
he published (1791-93) a new^ edition, with introduction 
and notes, of Eichhorn’s Urgeschichte ; tliis was followed, 
two years afterwards, by a supplement entitled ^euer 
Versucli iiher die mosaieche ScJtJopfungageschicJUe, He was 
also the author of several original works which were charac- 
terized by much critical acumen, and which had consider- 
able influence on the course of German thought on theo- 
logical and biblical questions. From 1798 to 1811 he was 
ecUUg: of the Theologmhea Journal^ first conjointly with 
ifanlein, Ammon, and Faulus, and afterwards unassisted. 
He died at Jena, February 17, 1826. 

OABLONZ, the chief town of a circle in Bohemia, is 
situated in a hilly country on the river Neisse, about 6^ 
miles S.E. of Boichenberg. It possesses a Catholic and a 
Protestant church, a city school, a hospital, and a fine 
new town-house. Its principal industry is the manufacture 
of glass, the export of which reaches an annual value of 
over 6 million guilders. It has also net and cloth factories. 
The population in 18G9 was 6752. 

GABOON RIVER, or Rio de Gabao, called Olo* 
Mpongwo by the Mpongwe natives, and Aboka by the Fan, 
is, in reality, not a river but an estuary on the west coast 
of Africa. It lies immediately north of the equator, disem- 
boguing in 0® 2r 25'' N. lat. and 9“ 21' 23" W. long. 
At the entrance, between Cape Joinville, or Santa Clara, on 
tho N., and Capo Pangara, or Sandy Point, on the S., it 
has a width of about 18 English miles. It maintains a 
bfeadth of about 7 miles for a distance of 40 miles inland, 
when it contracts into what is known more correctly as the 
Rio Olambo, which is not more than 2 or 3 miles from bank 
to bank. Two rivers, tho Nkomo or Como and the Mbokwa 
or Bokoo, discharge into the upper portion of the Rio 
Olambo, both taking their rise in tho country of the Sierra 
dal Crystal. The former, which far exceeds the other in 
the length of its course, has its head waters, according to 
M. Genoyer (1862), in that part of the range which is 
known to the natives as Anenguenpala, or the “ Water-jug.” 
Mr Winwood Reado reached the rapids in ^1862, and Mr 
R. B. N. Walker, one of the traders in tho Gaboon, has 
ascended for about 30 miles up the river, which liad still 2 
fathoms of water. Captain Burton, who in 1870 sailed up 
the Mbokwa as far as Tippet Town or Mayyan, a little way 
beyond the confluence of the Londo, found it there “ some 
50 feet broad,” with a tidal rise of nearly 7 feet There 
are a great number of other streams that fall into tho 
Gaboon, but only two are worthy of special mention, — the 
Remboa, which, rising like the Nkomo and Mbokwa in the 
Sierra dal Crystal, enters tho estuary at its south-east corner, 
and the Eko or Cohit, which is the largest of the right 
hand affluents. Though the whole estuary is studded with 
islands, reefs, and shoals, none of the islands are of great 
extent except Coniquet, or King’s Isle, at the mouth of tho 
Cohit, and Embeneh, or Parrot Island, in the middle of the 
channel. 

The four principal tribes in the country of the Gaboon are the 
Mpongwa, the Fan, the Bakolai, and the Boulous. Tho first of 
these tribes, usually eallod Oahmis or Gabonese by French writers, 
is distribute along both banks of the ** river,*’ occu|wing tlio 
of Kringer, Quaben, Ijouis, Librevillo, and Glass on 
™ right side, and those of George Town and Denis on the left. 
Accruing to Captain Burton, tliey are now one of the most 
civilized of African tribes, displaying a keen interest in trade, 
and great ease and urbanity or manner. There are, three grades 
or qu^-castes among them — Ist, those of pure blood, who re- 
Ongwd Ntye or “sons of tho soil”; 2d, 
me cmldren of freemen by sUves; and, 8d, the slaves themselves. 
gMarriage is by purchase, and polygamy is the rule, hut the women 
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hold a position of considerable social influence, and maintain a secret 
Bwie^ of their own. Tlie men are excellent makers of canoes, and, 
within the present generation, they have learned to build boats of 
considerable size after the European model. From childhood both 
sexes are habitual smokers of tobacco or hemp — the tobacco being 
imported from America, although it niijjht be readily cultivated in 
tho countrjr. A ^ptismal rite, almost identical with the C’lmstian 
ceremony, is administered to tho new-born child. The language ol 
the Mpongwa has been reduced to writing by the American rais- 
sioiiarios. As early as 1847 they published a grammar aud vocabu- 
lary at New York ; and m 1869 the American liible Society brought 
out a Mixingwa translation of the books ol l*io verbs, Genesis, part 
of Exodus, and the Acts. Tho language belongs to the same family 
as the Sechwana, tho Zulu, &e., and is characterized, says Captain 
Burton, by inflexion, by systematic pi’efixcs, a complex allitenitnni, 
and the almost unparalleled flexibility ol the vert), which can be 
modified in several nuudred differeiit W’uys. M. C'atteloup describes 
it as “rirho, criard, imag6, et cumpliqiie.” It has been Hdo])ted by 
the Pahouius, tho Bakalai, and the Boulous as a kind oi couiinereial 
lingua and bids fair to become the doiiiiiiant language ot 

the coast, if it does not give way before English or French, w Inch 
have both liccomo fpiniliar in a corniptcd form to a large uuiubci ol 
tho maritimo population. 

The Fan, whoso name appears under tho various forms of Funw’e, 
Paiiwe, Phaouin, and Puoiieii, arc n(‘W comers to the Gaboon 
district, having, it is said, ap]>eared thcie for the first time in 1842. 
They are desciibcd os of mean height, chocolate coiiipleMoii, and 
remarkably regular features. Then* re]nitation as cannibals is evi- 
dently well founded ; but they seem to partake of huniaii llesh lather 
as a eerenionial observauce than as an oi’ilinary means of noiiiisb- 
iiieiit, and both 'VVinw'ood Keado aud Captain Builoii siieak in 
favourable terms of tlieii* gcnenil chaiiieteristies. They ai»^ skilful 
workers in iron, and nmnnfaiiture cross-bows wdiieh discharge 
poisoned darts 40 or 50 yards. Tattooing is juactised by both 
sexes, and the women often stain the whole red or yellow'. Tho 
tribe has come very little into contact with Eiiiopcans, but it is 
moving tow aids tho coast, and will probably before long be the 
domiuaiit raee m the Gaboon. 

The Gaboon was early visited by tho Poitugiiese ex}>loror8, and it 
became one of the chief seats of the slave tradi*. It w'os not, how- 
ever, till well on in tho present century that Em’opcaiis made any 
more permanent Bcttlemcnt than was absolutely necessary for the 
maintenance of their commerce. In 1839 Captain Bouci of the 
“ Maloumo '* ohtained for Franco tho right of residence on the left 
bank, and m 1842 he secured better positions at Louis and Quaben 
on the right bank. The cliief establishment, called Lo Plateau, at 
Libreville, w'as founded in 1846, and gmdually aco Hired consider- 
able iiiipoi-tance. In 1887 the troops numbered about lf)00, and 
tho civil population about 6000, w’hilc the oflicial reports about the 
same date claimed for tho whole colony an aiea of 8000 squaie miles, 
aud a population of 186,000. A large building with arcades at Libio- 
ville served as Ooveriinient house, and there wcie pietty extensive 
warehouses, a hospital, and a small dm^kyurd, ns well as gardens, 
and a nursery for colfee plants and fniit trees. At soino Iitth) 
distance off a convent was foiiiuled in 1844 by Mgr. Bessieiix. In 
consequeuee of the war with Germany the colony was prac-lieally 
abandoned in 1871, aud the establishment at Libreville is now 
maintained only as a coaling depOt. There are numerous English 
trading porta along the shores of the estuary, as at Glass 'l\)W’ii and 
Olciiii; luid even when the French iiiiliicucc was at its gnatest 
almost tlie whole commerce of the Gaboon was in English haiuis. 
The chief articles of cxiKjrt are ivory and l>eeaw'ax ; to which maj 
bo added caoutchouc, eljoiiy, and camw'ood. Mission stations are 
iiuiiituiucd by French, English, Amencaii, Gennan, and I’oitiiguebe 
societies. 

See Bowditeh, Miuxonfroni Cape Coast Castle to Ashanlee^ Ac , ISll); F. IhmLt 
Willunmez, l)escr nauttfiurs des c6les dc I Afrxquv (fet idtutate, IMitiaid 

“Kuppoit uddiesse a M Moiitat;nU*s de In Rofiue," in Annates maritinus, 1H17 , 
.1 U Wllwm, Hestern Afrxia^ 1HW»; Wliiw<iod lUmle, Savaqe A/iica, IHC.J, 
Annates dts Du Challlu, Journey to AshangeJaiuU Ihbl , “Notice 

d’unc Carti*," In iJult de la soc gfiog isfiS; CullcUiiii>, iii ttevue voiriUinc it 
c»/onia/e, J874, Button, 7\do Trtj)s to Horitta Land^ 1870; Cocllvsumi' [n UuUtnt 
de la soc. geogr de Madrid^ 1878. 

GABRIEL (SKn:j4 man of God, Tappti^k) w the 
name of the heavenly messenger (sec Anckl) who was sent 
to Daniel to explain the vision of the ram and the he-goat, 
and to communicate the prediction of the Seventy Weeks 
(Dan. viii. 16 ; ix. 21). He was also employed to annonnee 
the birth of John the Baptist to Zechiiriah, and that of 
the Messiah to the Virgin Mary (Luke i. 19, 26). Both 
Jewish and Christian writers generally speak of him as 
an archangel — a habit which is readily accounted for when 
Luke i 19 is compared with Rev. viii. 2, and also with 
Tobit xii. 16. In the apocryphal Book of Enoch (c. ix.) he 
is spoken of as one of “ the four great archangels,” Michael, 
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Unel, and Suriel or Raphael being the other three. His 
name frequently occurs in the Jewish literature of the later 
pust’Biblical period. Thus, according to the Chaldee i)ara- 
phrase of Pseudo Jonathan, the man who showed the way to 
Joseph (Oen. xxxviL 15) was no other than Gabriel in human' 
form ; and in Deut. xzxiv. 6 it is affirmed that he, along 
with Michael, Uriel, Jophiel, Jephephiah, and the Metatron, 
buried the body of Moses. In theTargum on 2 Chr. xxxiL 
21 he is named as the angel who destroyed the host of 
Sennacherib ; and in similar writings of a still later period 
he is spoken of as the spirit whopresides over fire, thunder, 
the ripening of the fruits of the earth, and similar processes. 
In the Koran great prominence is given to his function as 
the medium of divine revelation, and, according to the 
Mahometan interpreters, be it is who is referred to by the 
appellations “Holy Spirit'* and “Spirit of Truth,” He is 
specially commemorated in the calendars of the Greek, 
Coptic, and Armenian churches. 

GAD pi) in Hebrew and Chaldee means “luck"; 
hence, in the Phceuician and Babylonian cultus, the god of 
luck, who is mentioned in Isa. Ixv. 11 (where for “that 
troop'* should be read “Gad”), and whose name appears 
in several names of places, such as Baal-Gad (Josh. xL 17, 
xii. 7); possibly also in Dibon-Gad, Migdol-Gad, and 
Nahal-Gad. Gad was the name given by Leah, the wife of 
Jacob, to the patriarch’s seventh son, the first-born of 
Zilpah, her maid; see Geii. xxx, 11, where the Hebrew 
K*tib is and the K*ri The former is 

adopted by the LXX., and rightly rendered rvxff (Vulgate 
felidter) ; the latter reading is adopted in the Targums and 
Poshito, which translate “luck is come,*' and by the 
Samaritan and Yen., which interpret the expression as mean- 
ing “ a troop (or army) is come.” This last rendering has 
doubtless been influenced by Gen. xlix. 19, where the name 
is played on as if it were "1^1, “a plundering troop”; 
“ Gad, a plundering troop shall plunder him, but he shall 
plunder at their lieels.” Of the personal history of Gad 
nothing is related. According to Gen. xlvL 16, he had 
seven sons when he went down to Egypt along with Jacob ; 
and in Num. xxvL 15 these appear as seven families, one of 
the names, however, being changed (Ozni for Ezbon). At 
the Exodus the tribe numbered 45,650 fighting men (Num. 
i. 25) ; but they declined to 40,500 during the forty years’ 
wandering in the wilderness (Num. xxvi. 18). During 
the subsequent period the fortunes of this tribe were very 
closely connected with those of the tribe of Reuben. At 
the division of tho country a portion in the trans-Jordanic 
territory was, at their special request, allotted to them by 
Moses (Num. xxxii. 33), and this arrangement was carried 
out by Joshua; but considerable difficulty arises when the 
attempt is made to define the precise limits of the district 
thus assigned. It is certain that Gad never extended 
farther west than the Jordan ; but in different passages we 
find its northern, eastern, and southern boundaries stretched 
as far as to the Sea of Galilee, Salkah in the desert, and the 
river Arnon respectively. In the book of Numbers (xxxii. 
34) the cities of Gad appear to lie chiefly to the south of 
Heshbon ; in Joshua xiii. 24-28 they lie almost wholly to 
the north ; while other texts present discrepancies that 
are not easily reconciled with either passage. That Gad, 
at one time at least, held territory as far south as Pisgah 
and Nebo would follow from Deut. xxxiii, 21, if the 
rendering of the Targums, revived by Ewald and Diestel, 
were to be accepted — “ aud be looked out the first part for 
himself, because there was the portion of the buried law- 
giver it is certain, however, that, at a late period, this 
tribe was localized chiefly in Gilead, in the district which 
now goes by the name of Jebel Jilad. Possibly some cities 
w*ere common to both Reuben and Gad, and perhaps others 
more than once changed hands. Both tribes were pastoral 


-GAD 

and warlike ; but the latter seems to have excelled in bravenr 
and force of character, and indeed there are indications 
that the tribe of Reuben had been absorbed, or become ex^, 
tinct, at a somewhat early date. David’s men of Gad (1 
Chr. xiL 8) are famous, aud Jephthah and Elijah seem to 
have belonged to that tribe. It followed Jeroboam in the 
great revolt against the house of David ; and a genealogy, 
as at Ihe time of Jeroboam II., is given in 1 Chr. v. 11-16, 
where the names are in every case different from those in 
Numbers. The tribe was “carried into captivity” by 
Tiglath Fileser m the 8th century b.c. (1 Chr. t. 26 ; comp. 
2 Kings XV. 29), aud at this point it wholly disappears from 
history. 

GAD is also the name of a “ prophet” or “seer,” wl^j was 
probably a pupil of Samuel at Naioth, and a companion ^of 
David, to whom he early attached himself. It is not known 
to which tribe he belonged. He is first mentioned in 
1 Sam. xxii. 5 as having joined David while he was “in the 
hold and he afterwa^s became a member of his regal 
court, where ho seems to have held an official position, 
being occasionally designated as “the king’s seer.” He 
assisted in organizing the musical service of the “ house of 
of God ” (2 Chr. xxix. 25), and also wrote a “ book of the 
acts of l)avid,” which is referred to in 1 Cbr. xxix. 29. 

GADAmES, GhadImes, or RhadImjcs, the chief town 
of an oasis of the same name, in that part of the Sahara 
which belongs to the regency of Tripoli, not far from the 
frontier of Algeria. Accoiding to Dr Roldfs, the last 
form of ihe word more correctly represents the Arabic 
pronunciation ; but the other forms are more usual in 
European books. The whole oasis is surrounded by a 
dilapidated wall varying in height from 1 2 to 20 feet, and 
it requires about an hour aud a half to make the circuit >of 
the enclosure at an ordinary walking pace. In the town 
proper the streets are narrow and tortuous, and they are 
usually covered in overhead to keep out the heat Its 
public buildings comprise six mosques and seven schools ; 
and it is worthy of note that all the inhabitants can read 
and write, and that those who cannot pay for their children 
are allowed to send them to school free of charge. The 
Gadamsi merchants have been known for centuries as 
keen and adventurous traders, and their commercial esta- 
blishments are to be found in many of the more important 
cities of northern aud central Africa, such as Kano, Katoema, 
Timbuctoo. Gadames itself is the centre of a large num- 
ber of caravan routes, and it is calculated that, on an 
average, about 30,000 laden camels enter its markets every 
year. At the time of Richardson’s visit in 1845 the total 
population was estimated at 3000, of whom about 500 were 
slaves and strangers, and upwards of 1200 children; but it 
now amounts in round numbers to 7000 or even 10,000. 
The natives are mainly of Berber descent, although their 
blood has from generation to generation been mingled with 
that of Negro slaves from various parts of Africa. It is 
evident, from the remains that are still extant, that the 
oasis of Gadames was formerly inhabited by people whose 
architecture was of Roman origin ; and it is not unlikely 
, that the Romans themselves may have been attracted to 
''the spot by the presence of the warm springs which still rise 
in the heitti the town, and spread feilility in the sur^ 
rounding gnedens. An identification has been made with 
CydamuB, a town mentioned by Pliny. See Largeau in 
Bull, de la soc, geogr, de Paris, 1877. 

GADARAf an ancient city of Syria, in the Decapolis^ 
about 6 miles S.E. of the Sea of Galilee, on the banka of 
the Hieromax. The site, now called Um Keis, is marked 
by extensive ruins, which are quite in keeping with the 
statements of Josephus and Polybius that Gadara was the 
capital of Pereea, and one of ^e most strongly fortified 
pl^es in the country. The' walls can still be traced in % 
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dktsult of about 2 miles ; one of the principal Btreete — a 
rscfa, or straight street — has evidently been bordered 
%)n both sides by colonnades j and two theatres are the must 
noticeable of the ruined edifices. The cliffs round the town 
are full of tombs excavated in the limestone rock, and by a 
curious irony of fate these chambers of the dead are the 
only places where a living inhabitant of Qadara is to be 
found. According to Josephus, Gadara was a Greek city, 
and it appears at least not improbable that it was a foreign 
settlement. The name does not occur in the Scriptures ; 
but in the New Testament, the phrase “ the country uf the 
Gadarenes ” is used more than once, and there is no reason 
to doubt that the vicinity of the town was the scene of the 
haalifig of the demoniacs by the Saviour, recorded in Mutt, 
riii, Mark v., and Luke viii. Josephus informs us that 
Gkuiara was captured by Antioch us in 218 B.G., and, about 
20 years afterwards, stood a ten months’ siege by Alexander 
Jannaeus. It was twice taken by Vespasian, though, on 
the first occasion, the Jewish inhabitants offered a stout 
resistance. At a later period it recovered from the injuries 
he indicted, and was one of the most beautiful and fiourish- 
ing cities of Syria; and it was not till after the Mahometan 
conquest that it fell again into decay. Its archseon or 
prefecture is mentioned in the Midrash Rabba (circa 278) 
and other Jewish writings. According to Dr O. Blau the 
town was also known as the Arabian Antioch. To tho 
Literary student it is interesting as the birthplace of 
Meleager the anthologist. 

See Porter in Joum, of Sacred Literature^ vol. vi. ; Joum, Asia- 
tique, 1867, p. 191; Zeitach, d. D. Morg. Oca.^ 1860. 

GADDI. Four painters of the early Florentine school — 
f^her, son, and two grandsons — bore this name. 

1. Gaddo Gaddi (1239 to about 1312) was, according to 
Vasari, an intimate friend of Cimabue, and afterwards of 
Giotto. He was a painter and mosaist, is said to have 
executed the great mosaic inside the portal of the cathedral 
of Florence, representing the coronation of the Virgin, and 
may with more certainty be credited with the mosaics inside 
the portico of the basilica of S. Maria Maggiore, Rome, re- 
lating to the legend of the foundation of that church ; their 
date is probably 1308. In tho original cathedral of St 
Peter in Rome, he also executed the mosaics of the choir, 
and those of the front, representing on a coloR^sal scale God 
tho Father, with many other figures ; likewise an altarpiece 
in the church of S. Maria Novella, Florence ; those works 
no longer exist. It is ordinarily held that no picture (as 
distinct from mosaics) by Gaddo Gaddi is now extant 
Messrs Crowe Cavalcaselle, however, consider that the 
mosaics of S. Maria Maggiore bear so strong a resemblance 
in style to four of the frescos in the upper church of Assisi, 
representing incidents in tlie life of St Francis (frescos 2, 
3, 4, and especially 5, which shows Francis stripping him- 
self, and protected by the bishop), that those frescos like- 
wise may, with considerable confidence, be ascribed to Gaddi. 
Some other extant mosaics are attributed to him, but with- 
out full authentication. This artist laid the foundation of 
a very large fortune, which continued increasing, and placed 
his progeny in a highly distinguished worldly position. 

2. Taddeo Gaddi (about 1300-1366, or later), son of 
Gaddo, was bom in Florence, and became one of Giotto’s 
most industrious assistants for a period (as usually stated) 
of 24 years. This can hardly be other than an exaggera- 
tion; it is probable that he began painting on his own 
^ount towards 1330, when Giotto went to Naples. 
Ti^deo also traded as a merchant, and had a branch esta- 
^hrn^t in Venice. He was a painter, mosaist, and archi- 
tect He executed in fresco, in the Baroncelli (now Giugni) 

®^orentine church of S. Croce, the Virgin 
wd^ild between Four Prophets, on^he funerd monument 
It the entrance, and on the walls various incidents in the 
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legend of the Virgin, from the Expulsion of Joachim from 
the Temple up to the Nativity. In the subject of tlie Pre- 
sentation of the Virgin in the Temple are the two heads 
traditionally accepted as portraits of Gaddo Gaddi and 
Andrea Tafi ; they cannot, at any rate, be portraits of those 
artists from the life. On the ceiling of the same chapel are 
the Eight Virtues. In the museum of Berlin is an altar- 
piece by Taddeo, the Virgin and Child and some other sub- 
jects, dated 1334 ; in tho Naples Gallery, a triptych, dated 
1336, of the Virgin enthroned along with Four Saints, the 
Baptism of Jesus, and his Deposition from the Cross ; in 
the sacristy of S. Pietro a Megoguauo, near Foggibonsi, an 
altarpiece dated 1355, the Virgin and Child enthroned amid 
Angels. A series of paintings, partly from the life of S. 
Francis, which Taddeo executed for the presses in S. Croce, 
are now divided between the Florentine Academy and the 
Berlin Museum; the compositions are taken from or 
founded on Giotto, to whom, indeed, the Berlin authorities 
have ascribed their examples. Taddeo also painted some 
frescos still extant in Fisa, besides many in S. Croce and 
other Florentine buildings, which have perished. Ho 
deservedly ranks as one of the most eminent successors of 
Giotto ; it may be said that he continued working up the 
material furnished by that great painter, with comparatively 
feeble inspiration of his own. His figures are vehement in 
action, long and slender in form ; his execution rapid and 
somewhat conventional. To Taddeo are generally ascribed 
the celebrated frescos — those of tho ceiling and loft or 
western wall — in the Cappella degli Spagnuoli, in the 
church of S. Maria Novella, Florence; this is, however, 
open to considerable doubt, although it may perhaps be 
conceded that the designs for the ceiling were famished by 
Taddeo. Dubious also are the three pictures ascribed to 
him in the London National Gallery. As a mosaist, lie has 
left some work in the baptistery of Florence. As an archi- 
tect, he supplied in 1336 tho plans for the present Ponte 
Vecchio, and those for the original (not tho present) Fonto 
S. Trinita ; in 1 337 he was engaged on the church of Orsau- 
Michelo ; and ho carried on after Giotto’s death the work 
of the unrivalled Campanile. 

3. Agnoi.o Gaddi, born in Floroncc, was the son of 
Taddeo ; the date of his birth has been given as 1326, but 
possibly 1350 is nearer the mark. Ho was a painter and 
mosaist, trained by his father, and a merchant as well; in 
middle ago he settled down to commercial life in Venice, 
and he added greatly to the family wealth. He died in 
October 1396. His paintings show much early promise, 
hardly sustained as he advanced in life. One of the 
earliest, at S. Jacopo tm’ Fossi, Florence, represents the 
Resurrection of Lazarus. Another probably youthful per- 
formance is the series of frescos of the Fieve di Prato — 
legends of the Virgin and of her Sacred Girdle, bestowed 
upon St Thomas, and brought to Prato in the 11th century 
by Michele dei Dagomari ; the Marriage of Mary is one of 
the best of this series, the later compositions in which have 
suffered much by renewals. In S. Croce he painted, in 
eight frescos, the legend of tlie Cross, beginning with the 
Archangel Michael giving Seth a branch from tho tree of 
knowledge, and ending with the Emperor Heraclius cor* 
rying the Cross as he enters Jerusalem ; in this picture 
is a portrait of the painter himself. Agnolo composed 
his subjects better than Taddoo; he had more dignity 
and individuality in the figures, and was a clear and bold 
colourist; the general effect Is laudably decorative, but 
the drawing is poor, and the works show best from^ a 
distance. Various other productions of this master exist, 
and many have perished. Cennino Cennini, the author of 
the celebrated treatise on painting, was one of his pupils. 

4, Giovanki Gaddi, brother of Agnolo, was also a painter 

of promisa He died yqpng. (w. m. a.) 
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GADIATCH, a town of Rassia, at the head of a district in 
the government of Poltava, aitnated on the elevated banka 
of the Gmn and the Psel, 73 miles N.N.W. of Poltava, in 
50^ 22' N. lat and 34^ 0' R long. It is a plain wood-built 
town, with four Greek churches and two synagogues, deriv- 
ing its main importance from its four annual fairs, one of 
which, lasting for three weeks, was, up to 1857, held at the 
Hermitage of the Transfiguration (Skeet Pr^razJwiishi). 
In 1860 the population was 7263, 1213 of the number 
being Jews. According to W. Struve^s Calentdar for 1878, 
it was 8425. Gadiatch was the place where the assembly 
was convoked by the hetman Vigofski in 1658, for the 
publication of the treaty contracted between the Ukrainians 
and the Poles. Daring the hetmanate it had fortifications 
of which traces are still extant, ranked as a garrison town, 
and was the residence of the hetman. At first it was 
included in the military district of Luben, but after 1650 in 
the district to which it gave its name. Along with 13 large 
villages it was bestowed by the empress Elizabeth on Count 
Razumofski, but it was afterwards purchased from him by 
the empress Catharine 11. In 1771 tlie town and district 
were incorporated with the pro dace of Kieff, and in 1802 
they obtained their present positiou in the goferument of 
Pultowa. 

GADWALL, a word of obscure origin,^ tlie common 
English name of the Duck, called by LinnaQus Anas strfpera^ 
but considerci by many modern ornithologists to requite 
removal from the genus Anas to that of CfvavleUismus or 
CtenorliynchuSfOi either of which it is not only the typical 
but the sole species. Its geographical distribution is almost 
identical with that of the common Wild Duck or Mallard 
(see Duck, vol. vii. p. 505), since it is found over the 
greater part of the Northern Hemisphere; but, save in 
India, where it is said to be perhaps the most plentiful 
species of Duck daring the cold weather, it is hardly any- 
where 80 numerous, and both in the eastern parts of the 
United States and in the British Islands it is rather rare 
than otherwise. Its habits also, so far as they hove been 
observed, greatly resemble those of the Wild Duck ; but its 
appearance on the water is very different, its small head, 
flat back, elongated form, and elevated stern rendering it 
recognizable by the fowler even at such a distance os 
hinders him from seeing its very distinct plumage. In 
coloration the two sexes agree much more than is the case 
with any of the European Freshwater Ducks {AmUince ) — 
one only, the Anas marmorata^ excepted ; but on closer 
inspection the drake exhibits a delicate ash-coloured breast, 
and upper wing-coverts of a deep chestnut, which are wholly 
wanting in his soberly clad partner. She, however, has, in 
common with him, some of the secondary quills of a pure 
white, presenting a patch of that colour which forms one of 
the most readily-perceived distinctive characters of the 
species. The Gadwall is a bird of some interest, since it 
is one of the few that have been induced, by the protection 
afforded them in certain localities, to resume the indigenous 
position they once filled, but had, through the draining and 
reclaiming of marshy lands, long since abandoned. In 
regard to the present species, this fact is due to the efforts 
of the late Mr Andrew Fountaine, on whose property, in 

^ Webster gives the etymology ytjd well go about well. Dr R O. 
Latham suggests that it is taken from the syllahles quedul, of the 
Latin querguedula, a Teal The spelling ** Gadwall ” seems to be 
first found in Williighby in 1676, and has been generally adopted by 
later writers ; but Merrett, Jn 1667, has “ Goddel” {Pinax Merum 
naturcUium Briiaunicarum, p. 180), eaying that it was so called by 
bird-dealera. The synonym ** Gray,’* ^ven by Willughby and Bay, 
ia doubtless derived from the gener^ colour of the species, and bos its 
analogue in the Icelandic OrAOnd, applied almost indiifereutly, or with 
some distinguishing epithet, to the female of any of the Fntshwato’ 
Ducks, and especially to both sexes of the present, in which, as stated 
in the text, then is comparatively little diffezenoe of {dumagein Drake 
and Duck. a 
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West Norfolk and its immediate neighboorliood, tBa 
Gadwall has now, for nearly thirty years, annusdly bred in, 
constantly increasing numbers, so that it may again be* 
accounted, in the fullest sense of the word, an inlmbitant 
of England ; and, as it has been always esteemed one of 
the best of wild fowl for the table, the satisfactory reaidt 
of its encouragement by this gentleman is not to be 
despised. (a. n.) 

GAELIC LANGUAGE AND LITERATURR Until 
recently there was doubt as to the family of languages to 
which the Gaelic belonged ; indeed, with many scholars the 
impression existed that it belonged to the Semitic branch, 
and that its relations must all be traced among some one or 
other of its varieties. This view arose very much froln the 
neglect with which the language had been treated by 
scientific men. Comparative philology is itself a modem 
subject of study. Naturally, in its progress, the more 
prominent languages came first, while the more obscure were 
passed over as of comparatively subordinate importanca 
The study is one so comprehensive, and requiring so loige 
nu amount of acquirement of various kinds, that it is no 
real reproach to modern scholarship that the study of such 
languages as the latter should have been postponed in 
favour of that of languages more generally known. Their 
turn, however, gradually came, and no one can complain 
now that they have not received the attention of very com- 
petent scholars. It is doubtful whether a higher class of 
scholarship has been nurtured anywhere than in the study 
of the Celtic languages, as exhibited by such men as Zeusa, 
Dieffenbach, Ebel, Whitley Stokes, the Chevalier Nigra, 
Heuri Galdoz, and others who have devoted their strength 
to their exposition. The result has been the compjj^te 
establishment of the fact that this class of languages belongs 
to the Indo-European or Aryan stock, and is closely related 
to the classical branch of those tongues. 

The first who brought real scholarship to bear upon the 
question of the family to which the Celtic dialects belonged 
was Dr Cowles Pritchard. His Eastern Origin of the Cdtic 
Nations is a work of the highest value, distinguished by its 
erudition, and the sound judgment it displays He was one 
of the most remarkable men whom Britain has produced in 
the field of comparative philology. No doubt it is with the 
Welsh he chiefly dealt, but, in discussing such questions as 
he had to deal with, it mattered little which of the Celtic 
tongues was made use of. Many writers followed Dr 
Pritchard, and there is now, as has been said, no question 
about the Aryan source of the Celtic languages. It is not 
that the words are to a large extent analogous, but the 
grammatical structure and the idioms correspond to sueb 
an extent that the question is put beyond a doubt ; while^ 
with the exception of a few common vocables, there is little 
that is analogous between the Celtic and the Semitic 
languages. 

The territory once occupied by the Celtic race is a ques- 
tion of much interest Now they are confined within well- 
known limits. On the European continent they occupy that 
part of France usually called Brittany, the most westerly 
portion of the country terroinatiug in Cape Finisterre. They 
occupied this territory so early as the days of Julius Csssar, 
although it has been said that they were emigrants from 
Britain at a later period. The topographical terms given 
by Caesar in describing the Roman invasion all indicate 
that the language of the natives of Brittany used then, and 
for a long time before, was as much Celtic as it is now. 
Opposite to Brittany lies British Cornwall, a region with a 
Celtic tongue until about 100 years ago. The two Corn- 
walls — one in Britain and the other in France — terminated, 
one on each side, the territory occupied by the Celt. The 
dialects spoken in these stood in the closest relationship. 
To the north of this liea thegreatost of dl the modem aeA 
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tions of the Cunbrian Celts. Wales, occupied bj about a 
million inhabitants, is nearly Celtic, and uses the ancient 
•tongue of Wales, Cumbria, and Strathclyde. Across the 
aea from Wales lies the Isle of Man, where the Gaelic 
branch of the Celtic held sway, and does to some extent 
atilL In Ireland the Gaelic also prevailed, and is still 
spoken by about a million people. And lastly, in the 
Scottish Highlands about 300,000 people still use, less or 
more, the old Gaelic tongue of Scotland. Thus Brittany, 
Wales, Man, western Ireland, and the Scottish Highlands 
are now the territory of the Celtic languages That they 
once occnpied a wider sphere is beyond a doubt There 
are traces of the tongue, in one form or other, to be found 
ajl along southern Europe. Topography is a valuable 
source of evidence, and one that will be made to serve pur- 
poses it has never served as yet ; and it furnishes us—in 
Italy, France, Switzerland, Spain, and Portugal — with relics 
which, like animal fossils dug from the depths of the earth, 
speak unmistakably of what formerly existed there. How 
far the Gaelic form of Celtic speech prevailed it is difficult 
to say, or whether it existed alongside of the Cimbric on 
the continent of Europe. But the name Gallia is significant 
as applied to France ; and it is a suggestive fact that, to 
this day, the Bretons call France Gaul, as distinguished 
from their own country, and in like manner call the French 
language Gallic, as distinguished from the Breton. In 
Scotland the Gaelic and Cimbric races long dwelt together, 
distinct and yet nearly related. When they separated, 
either as to race or language, is not easily settled. There 
are indications on the Continent which rather throw doubt 
on the idea maintained by some writers that the divergence 
took place after the settlement of the race in Britain, and 
firther inquiry as to these indications is essential ere a 
satisfactory conclusion can be reached. But within the his- 
toric period the two races existed side by side in Scotland, 
the Cimbric occupying the region called Strathclyde, with 
their separate government and laws, and the Gael at least 
occupying the Dalriadic kingdom of Argyll The people 
called by the Romans Piets occupied the north and east of 
Scotland, That these were the same people with the 
Dalriadic Scots is somewhat questionable. That they were 
closely related to them is beyond doubt, but that they had 
linguistic and other peculiarities is manifest Their topo- 
graphy proves it, being different from that of either Ireland 
or Argyll, and, so far as the historic relations of both are 
concerned, they indicate a state of chronic war. For 
centuries there were mutual raids of Scots on Piets, and 
Piets on Scots, until finally, under Kenneth MacAlpine, 
king of Dalriada, the Piets were overcome in the year 813, 
and they rnd the Scots became united under one monarchy. 
The tradition is that the Piets were annihilated, — meaning, 
in all likelihood, their power, — and there arose one great 
united kingdom. The united people are the ancestors of 
the present Scottish Highlanders, and the Gaelic language 
has come down from them to us, influenced as to structure 
by the dialect spoken and written by the victors. 

The ^elic language, as now in use in Scotland, resembles 
closely in its structure both the Irish and the Manx. They 
form one family, and yet it has its own distinctive features. 
Irish fcholars maintain that it is a modem and corrupt 
offshoot of the Irish, and account in this way for these 
peculiarities. They say, for example, that the absence of 
the present tense in the Gaelic verb is a mere instance of 
ri^y, and proves the modem character of the dialect But 
the Welsh is no modem and corrapt form of Irish, but an 
anmeiit distinct tongue, so far back as history carries 
m And y^ it wants the present tense, indicating that 
thu polarity is ^inctive of some of the Celtic tongues, 
ana that what is cited as a proof of recency may in reality 
•oe a proof of priority. The present tense may be called an 


Irish addition made to the verb in the process of culture. 
At the same time it must be allowed that there is a diffi- 
culty in proving from any literary remains existing that the 
present Scottish form of the language is of great antiquity. 
All the literary relics that have come down to us are 
written in what is usually called the Irish dialect. The 
present tense is in universal use, as well by Scottish as by 
Irish writers. This arose from the identity of the Irish and 
Scottish churches. The dialect in which all theological 
treatises were written was one, and this dialect extended 
from the clergy to bards, and sennachies, and medical men. 
There is not a page of Gaelic written in any other dialect 
before the middle of last century. But as in other coun- 
trira there was both a spoken and a written dialect in use, 
so in both Scotland and Ireland there appears to have been 
a dialect in use among the people as their common speech, 
and another used by their scholars, — the former varying 
according to locality, and the latter being identical through- 
out Some of the features that distinguish the GaoUc 
language, partly in common with the other Celtic tongues, 
and partly not, are the following : — 

1. The aspiration of consonants. This is accomplished by the 
change of m into v, of h into v, of d into y, of g into a broad y, of 
p into /f and a and t into A. As a])}K*aring in the initial articula- 
tions this presents a peculiar cliliiculty to the learner of Gaelic. Ho 
has been aceustomod, in laming other tongues, to observe the 
clianges required by inflexion, and otlier requirements of correct 
grammatical structure. But ho has not been familiar with changes 
in the initial letters of words. In English these letters never 
undergo any change ; but in Gaelic he meets with such changes at 
once. Ho finds tnae, a son, becoming in certain circumstances vac, 
and he is ready to doubt whether both fonns belong to the same word. 
To make the (fifficulty as little formidable as possible to the reader, the 
authors of the Gaelic orthography fell upon the method of using the 
letter A, which, though hardly a letter in Gaelic, and never used to 
begin a word, is now used more than any other letter. The Irish 
use a dot. The uso of the A serves to preserve to the reader tlie 
original form of the word. Ilenco mctc becomes by aspiration, or 
luloiusmcnicnt as the French call it, wiAnc, pronounced vac. Tliest* 
initial changes of certain consonants arc made for the purpose of 
euphony, to which Gaelic makes large sacrifices, and also for tlie 
pur(K)8e of distinguishing gender. An asx)iration converts the 
feminine into the maseuline, and, vice veraa. An ccann is the head, 
masculine, a* ckos the foot, feminine. a chos is his foot, a coa is 
her foot ; a chcann is his head, a ccann is her head, the pronoun 
undergoing no change, although its gender is indicated by the 
change, ^oro are other })uri)oses served by aspiration of consider- 
able importance. The Gaelic learner makes a large acquisition when 
he masters the principles of aspiration, and imiuirers into the 
characters of the languoge will ccoso to blame the frequency with 
which A appears in Gaelic writing when they come to sec how im- 
jiortant a purpose it serves, 

2. Anotner peculiarity of the Gaelic language is to be found, as 
already said, in the want of a present tense in the verb. Tht 
verb ** to do *’ is dean, the theme of the verb being in the impera- 
tive mood. There is no tense expressing sii^ly 1 do, the form in 
use being 1 am doing, tha mi a' demw/nm, Tne Irish say deanaim, 
1 do, but that is not the Scottish form of the cx]>reHsion. In this 
Gaelic is not only at one with several of the Celtic branches, 
but with some of the Semitic tongues. And it has this further in 
common with those last, that the future is used to express present 
time. This occurs frequently in the Gaelic version of the Bible, 
w'here we have an ti a chrcidcaa anna a’ Bfhac, he that will 
believe in the Son, for he that beUeveth, And yet occasionally a 
true present tense appears in Gaelic: — an cluinn thu siaf Do 
you near that? cluinnidh, I do hear it; am faic thu sinJ Do 
you see that? cAi, I do see it In these cases and some others 
there is no doubt a distinct present tense, llic cases are, however, 
few, and occur in peculiar circumstances. 

8. Another feature peculiar to Gaelic is that there is no real 
infinitive in the verb. The infinitive in use is a noun which may 
ap])ear either in* the form of a participle or an infinitive, according 
to tie effect of the preceding prepowtion. I am going to stnke, 
tha mi *dol do bhualadh, I am going to striking; I am striking, tha 
mi a* bualadh, I am at striking,— the preposition do, to, m the one 
case giving the noun the force of an infinitive, and the “F 

t r a\ at, ^ving the same noun the force of a jiarticiple. The Gaelic 
infinitive is thus identical with the Latin gerund, and is one of tea 
points where the classical and the Celtic tongues meat and touch. 

In the article Cmnc LraBBATPEB referenee ia made 
to aome of those cases in which the Irish disleet of the 
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Celtic differs from some of the others. It is unnecessary 
here to go over the same ground again. What is distinctive 
of the Irish is, for the most part, distinctive of the Scottish 
Qaelic. The Gaelic retains the hard or k sound of c. 
There is not an instance of a purely Gaelic word in which 
the c is pronounced soft. There are dialects of Gaelic, how- 
ever, in which the c becomes aspirated in the middle or at 
the end of a word. Thus mac, a son, is pronounced machd ; 
vfocadh^ sin, is pronounced penchdadk This peculiarity 
does not exist in the counties of Sutherland and Caithness, 
where the hard sound of c is retained. The Scottish Gaelic, 
in like manner, in common with Sanskrit, Latin, German, 
and Slavonian, retains the sibilant «, where other dialects 
have discarded it. Many words beginning in Gaelic with 
$ have h as the initial letter in WelsL It is worthy of 
observation, however, that, in the aspirated form of the b 
used in inflexion or as indicative of gender, the s assumes 
the sound of h in Gaelic. In like manner, words in Gaelic, 
as in Irish, can eud in s, r, and n. The instances of these 
are numerous. So also does the Gaelic, like Irish, retain 
a harder form of the articulation than the British, but not 
to the same extent ; for huvel^ low, in Irish humal^ is in 
Gaelic timhaly approaching in this, as in many other cases, 
nearer to the British form. So the Gaelic preserves letters 
where the British loses them, but nut to the same extent as 
the Irish. For when the Irish has teck & house, and the 
British ti, the Gaelic has both teach and tigh^ and for the 
most part uses the latter. In addition to this, the Gaelic, 
like the Iri.sh, has preserved the declension of its noun, 
which cannot be said of the British. Four of the cases arc 
in constant use, the nominative, the genitive, the dative, 
and the vocative in both numbers, the dative plural alone 
having almost disappeared from common speech. In the 
singular number these cases are distinctly marked — cos^ a 
foot, gen. com, dat. cou^ voc. a chos. Wherever the language 
is well spoken these cases are in daily use, and are lost 
only when the language is far on in the process of decay. 

DijFerciice hetweeii Gaelic and Irish , — The differences 
between the Gaelic and the Irish arc considerable, and, 
though Irish writers maintain the contrary, are not to be 
taken as indications of the modern origin of the former. 
Without entering on that question, W'e find a marked dis- 
tinction in the use by the Irish of w’hat is called eclipsis, — 
that is, the use of other and softer articulations to eclipse 
the harder in the beginning of a word, in some cases, as, 
for instance, in the genitive plural of nouua The object 
aimed at w'ould seem to be euphony, and in seeking this 
object the Irish and the Scottish ear did not altogether 
correspond. In Irish, the law as given by O^Donovan is 
that m eclipse.s 6, as ar m-boy our cow' ; g eclipses c, as ar 
g-ceart, our right ; n eclipses d, hh eclipses /, n eclipses b 
eclipses />, d eclipses /, t eclip.ses s. This system of eclips- 
ing runs through the nouns and verbs. It is unknown in 
Gaelic, if we except the eclipsing of s by t, as an the 
eye, an the rod, and certain words which, in some 

districts of the Highlands, suffer eclipse. In Skye the ex- 
pression for the number of men is aireamh nan n-daoine^ the 
n eclipsing the d. Other instances may be found along the 
west coast of Scotland. Bat eclipsis is, for the most part, 
distinctive of the Irish dialect. The Gaelic is further 
marked by a greater tendency to aspiration than the Irish. 
The sentence donnas ta tu ) how art thou 1 in Irish, is in 
Gaelic cionnus tha thu ? the verb and the pronoun being both 
aspirated. Other differences might be referred to, but one 
is prominent, the difference of accent or emphasis. The 
tendency of the Irish is to emphasize the final syllable, that 
of the Qaelic to emphasize the penultimate. Thus salhck 
dirty, in Irish, is in Gaelic saldch] OuAn^ Ossian, is in 
Gaelic OisiAn, This makes a striking difference in .the 
spoken tongues, and occasions one of the main difficulties 


Irish and Scottish Celts have in understanding each others* 
speech. 

AdmniageB and Defects of Gaelic , — The Gaelic lan-r 
guage, as now existing, has its advantages and its corre- 
sponding defects. It is admirably adapted for the purposes 
of the poet In descriptive poetry few languages excel it. 
There are some pieces of ancient, authentic, Ossianic poetry 
existing that are equal in power and beauty to the composi- 
tions of any age or country. Sucli are the description of 
CuchuUin’s chariot and horses, and the description of the 
swords of the Ossianic heroes. The same is true of more 
modem poetic compositions. MacIntyre of Gleuorchy’s 
Beinn Douran and Coire Cheathaich are fine specimens of 
descriptive poetry — ^poetical in conception throngkont, 
couched in the choicest language, and with rhythm of nn- 
failing accuracy. The same may be said of Macdonald’s 
Oran an t-^amhraidh, or Ode to Summer, which is a 
remarkable specimen of what the Gaelic is capable of when 
used for the description of nature. Other lyrical composi- 
tions are also of a high order of merit. Love-songs and 
boat-songs abound, and are in many cases full of life and 
force; and the numerous songs expressive of clan affections 
and animosities display the same characteristics. No lan- 
guage is more capable of expressing botli love and hate, and 
there seems to have been ample scope for both in the past 
history of the Highland clans. Within certain limits then, 
Gaelic is the language of poetry, extending from the epic of 
the Ossianic bards down to the lyric or loss aspiring efforts 
of lesser bards. 

The language is also admirably fitted for the communicar 
tiou of religious knowledge. It is in its structure meta- 
phorical and emotional, and renders with wonderful pre- 
cision and effect the statements of Scripture. The sayiffg 
attributed to one of the dukes of Argyll is well known, 
that if addressing bis sovereign he would choose English, 
if addressing the lady of his affections he would choose 
French, but if he was addressing his God he would choose 
Gaelic. Few of those whoso calling it is to teach reli- 
gious truth, and who know how to handle the language 
with effect, liave failed to feel and own that it is incompar- 
able for conveying the knowledge of the truth with power. 
Perhaps no preachers have surpassed the Welsh in real elo- 
quence, and ygt some of the Gaelic preachers have not been 
behind them. The language has served a great purpose in 
the Highlands in connexion with the religious life of the 
people. 

The defects of the language are to be found chiefly in the 
departments of philosophy, science, and art. There it has 
either to be rejected or to be supplied from foreign sources. 
Indeed in this field it seems to have deteriorated during 
the course of several centuriea There are MSS. of tlie 
14th and 1 5th centuries in existence, in which terms are 
employed in connexion with discussions in philosophy, 
theology, and medicine that could not now be understood. 
The philosophy of Aristotle is well rendered, as are also the 
theology of the fathers and the medical disquisitions of the 
Arabic writers on medicine. But when modem science 
and philosophy, and even theology in some of its depart- 
ments, have to be dealt with, the lack of terms renders the 
task a difficult one. It is hero that, in the progress of 
education, the difficulty of preserving the language lies. 
The effect of this want is traceable in common speech, when 
English words have of necessity to be used in connexion 
with objects of everyday use. Steamer, train, boiler, 
engine, railway, quay, <kc., have just to be introduced from 
the Saxon, and presented with a little of the Gaelic tone in 
them to suit the Celtic ear. Some writers and speakers do 
try to invent Gaelic terms to represent all these and similar 
objects, but popular usage rejects them and prefers the 
foreign words. • 
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Gaelic LiTEfiATUBE. — The literature of the Scottish 
Highlands may be divided into several branches. The 
following outline comprehends more perhaps than is usually 
included under that term ; in particular, it appears necessary 
to give here some account of topographical and personal 
names. 

Mythology, — We have first the mjrthology of the race. 
Little of this now exists, and it is difficult to piece the 
scattered fragments together. We find the mythology of 
the older faith or faiths interwoven in some cases with the 
mythology of the Northmen. The mythology of the East 
appears at some points, and we have giants, fairies, and 
witches, some of them firmly believed in to the present day. 
•Adamnan, in bis life of Columba, refers to the magi who 
wore in the palace of the PIctish king whom the missionary 
sought to convert. Who these were, and what was their 
creed, is not clearly stated, but all we read of that early 
faith, and all that tradition brings down to us, would seem 
to indicate that their worship was a form of sun worship. 
The words applied to the cardinal points of the compass con- 
vey this impression, the fear shown in many ways of going 
against the course of the sun, and certain festivals in which 
fire was and is used, would seem to confirm it The bodies 
of the dead are in some cases carried sunwise round certain 
objects on their way to the burial ground ; in fact, words 
and practices crop up in several parts of the country serving 
to show that the sun was worshipped. Ralh^ a circle, is 
used ill Gaelic to express good fortune : — clvoriCe^ rath air^ 
there is no circle on him, — he is not fortunate, — referring, 
no doubt, to the course of the sun. There was a Gaelic 
mythology connected with the Fingalian heroes. Whether 
they themselves were mythical or not is debated, but 
* there was a mythology connected with them. Fingal had 
a sword that never required to be used twice ; the Vulcan 
of the race could cross a glen with a stride ; Manannan, son 
of Lir, from whom the Isle of Man is named, could clothe 
himself in a fog, and so hide himself from his enemy. The 
story of Diarmad and the boar and the story of Fraoch 
and the boast arc mythological, the former being the Celtic 
story of Achilles, and the latter the Celtic version of the 
Garden of the Hesporidea Tiicn there were giants called 
ya Fiantaichean, men of colossal mould. Dun Fhian^ the 
giant’s castle, is a common topographical term. Here is 
the description (with English trunsliitiori) of one of these 
heroes : — 

“ Tauiliull m6r, mac shoann Tainhuil, 

Ciia ruigeadh a’ uihuir mL6r a ruin use, 

Cha tharadh o raaoh, ’s cha tliJirodli e stejuh, 

’Us ’ll uair a bbitheadh e ’s a blieul fodlia, 

Bhitlieadh a dliruim a’ sgriohadh an uthar.” 

Great Taval, son of old 'J'aval, 

The great sea woul<iii’t reach his middle; 

He eouldu’t gut out and he couldn’t get in; 

And when ho lay down on Ins face, 

His back would be serutehing the sky. 

Some of these tales of the giants attribute to them a 
great age. There is one tale in which five generations in 
iuccessLon are said to exist at the same time, and the 
youngest of them a very aged man. The traditional tales 
taken down by Mr J. Campbell, from oral tradition in 
the Highlands are full of mythology. Animals in these 
play an important part, and are endowed with remarkable 
powers. How far this mythology is original, or is borrowed 
from the East, is an interesting question. In some of the 
Western Isles, the Scandinavian god Odin enters into the 
popular mythology, a relic, no doubt, of the Norse occupa- 
tion of the territory. Fairies, or the daoine ttkhe or dthr 
ichean^ fill an important place in the mytliolo^ of the 
Highlands. The name of these imaginary beings is derived 
from their supposed habits. SUh is a common name in 
• Gaelic for a hill of a peculiar form. As a diminutive it is 
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Athean^ the word used for green hillocks, which abound 
throughout the Highlands. These hills are supposed to be 
the abodes of fairies, who, in consequence, are cdled daoine 
or the men of the hillocks. SUh^ peace, has no part 
in forming the designation, although often said to have. 
These beings were the very opposite of peaceful in the 
popular belief. It is impossible here to give an account of 
the common belief in the Highlands regarding fairies, but 
there is a groat deal of popular literature taken up with 
descriptions of it, and with stories regarding these mis- 
chievous and meddling beings. They were fond of carrying 
away young children, and substituting young fairies in their 
place, to the grief and harassment ot the mother. Nor did 
they confine their assaults to childreu, but sumL-tinies carried 
men and women to their underground abodes, where they 
passed through extraordinary scenes. The Rev. Robert 
Kirke of Balquhidder wrote au account of the fairies which 
awakened their anger, and they spirited him away to fairy- 
land. He was able to a[)pear in the room at the baptism 
of a child born after his removal, when it was arranged 
that for his deliverance a knife was to be thrown over his 
head at a certain moment. The hour came, but through 
some infatuation the party entrusted with the duty failed 
in the performance. Mr Kirke was not delivered, and is 
believed to be in fairyland to this day. Similar stories are 
without number, aucl show how widely extended the belief 
in fairies was. 

Witchcraft had a large place in the popular beliefs, and has 
not lost it altogether at the present day. It was supposed 
possible for a person endowed with this power to inflict 
great damage upon an adversary. Milk could be abstracted 
from the cows of a neighbour and brought to swell the pro- 
duce of the party abstracting it. This belief has been the 
source of much animosity and strife among neighbours 
down to the present time. Clay bodies stuck over with 
pins could be formed representing an adversary, and could 
bo laid in a stream, and as the clay wasted, the body oi 
the man represented pined until he died. This afforded 
ample room for the exhibition of j>arty or personal hatred, 
and is not altogether unknown now The literature of 
witchcraft is of considerable extent, and consists in tales 
and forms of exorcism which arc very various, and some of 
them very curious. The forms are all in rhyme, and do not 
display much of the gouius of poetry ; they are usually 
made up of appeals to saints and apostles, with the 
occasional introduction of the Virgin Mary. Several of 
these have been handed down by tradition, and are scat- 
tered through various works devoted to Highland lore. Near 
the valley of the Spey there recently li\ed a noted wizard, 
who possessed a charmed bridle which exercised a most 
powerful iufluence over all forms of bewitchment. A 
clergyman, not far from the residence of this man, was on 
one occasion much disturbed by the state of his cow's, 
which had sudcleuly ceased to give milk. The neigh- 
b jurs assured the minister that it was witchcraft, and that 
he ought to send fur the man with the cliariiied bridle, 
which, very much against his wdl, he was imluced to do. 
The wizard came, aud was told by the clergyman that he 
had no faith in his witchcraft, but he should very much 
like to have his counsel as a man of skill. The so-called 
wizard, understanding with whom he Ijud to deal, at once 
laid aside all pretension to suiierhumaii powder, and asked 
the minister where his cows usually fed, saying that they 
would go and take a look at the grass. They did so, when 
the wizard pointed out a plant, then in ffow’er, which he 
said was, in that condition, most injurious to cows yielding 
milk. He advised the minister to keej) the cows away from 
that piece of pasture for a fortnight. This was dune, and 
the cows recovered. The wizard got his fee and a promise 
that nothing should be said to affect the public confidence 
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in his power. This is the kmd of witchcraft that has 
existed all along, and which has cost many poor helpless 
creatures their lives at the staka 

dealing with the literature of the 
Highlands we cannot overlook the topography of the 
country. It b to be regretted that in Scotland we have no 
such MS. remains, containing topographical terms with 
tli^ir origin, as are to be found in Ireland, nor have wo any 
work on the subject of topography possessed of the slightest 
authority. But we have numerous ancient charters con> 
taming names of places, and we have what are called the 
rHouvBf connected with the succession to property through- 
out the country, and these contain extensive lists with the 
spelling adopted for the names at different periods. These 
names belong to different languages. There is apparently 
an original language, if not more than one, which is now 
lost. Without this assumption there is no accounting for 
many of the names applied to natural objects. Then there 
is the old Norse and the Anglo-Saxon, the one using wick 
for a bay, as in Caithness, and the other for a town, os iu 
Hoxburghshire ; then there is the British, as in the old 
Strathcljde territory, and the Gaelic. The Gaelic, in its 
topographical distribution, does not occupy the same held 
with that occupied by it as a spoken tongue. The spoken 
language and the topography of Galloway are quite at 
variance ; so with Lewis and others of the Western Isles. 
The spoken language of Galloway is Scottish, the topography 
is almost whoUy Gaelic. The spoken language of Lewis, 
Harris, Skye, is Gaelic, the topography is almost 
w’holly old Norse. But one thing is manifest, that Gaelic 
names are distributed over the whole surface of Scotland, 
although not in equal proportions. These names contain a 
history, could it li evolved. They speak of races distinct 
and successive, although their testimony as to datec is 
difficult to read. The county names of Scotland in Gaelic 
are suggestive ; — 

Slu^tlaud SiaUuim Fife Flu. 

Orkney Arcnibh. .Stirling Sruileatlh, 

Caithness Gallthwhh. Galloway GaUthaaibh. 

Sutherland Gaimhh. Dumfries .. .. Dunpnris. 

Koss Ibts Lanark Laiurck. 

Cromarty Grnmfta/Ui. Argyll Aragfuicl. 

Inverness .. . 1 nhheartiaoUtf. , Dumbarton. . .. DuMireatuinn, 

Nairn lahhanMrunn. Bute BoiU. 

Moray MortJuiobh Linlithgow... , LtimuiuJthmek. 

Banff Baimhh. Lothian, M. & E. Loudaidh. 

Alicrdeen Abaircadhain. Ih'iifrew Bmfreudh. 

Eiiirai'diiic . .. Cinuechardainn. * J Siorramachd 

Forfar Fnrfair 1 j Adhar. 

Perth Pf’dH. | Kirkcudbright OillecfiuibcirL 

This list does not include Peebles (which is probably 
Celtic), Selkirk, Roxburgh, and Berwick, as there are no 
Gaelic terms for them, but in the other cases it will be 
seen to what an extent the county names are really Gaelic. 
The same is true of names of parishes, which are, to a 
large extent, Gaelic both in the north and in the soutL 

It is to be observed that the Gaelic topography of Scotland 
differs widely from that of Ireland. The Irish sluM, for 
a mountain, rarely occurs in Scotland, where the word in 
use chiefly is beinji. It does occur, but the instances are 
few, while the Scottish beu is as rare in Ireland. Baile, a 
township, is sufficiently frequent iu Scotland, but not so 
much so as the Irish bally. The word strath, for a great 
valley, occurs but rarely in Ireland ; in Scotland it abounds 
over the whole kingdom. The abers and pits and ivvers of 
Scotland are rare in Ireland, or altogether unknown, while 
there is little resemblance in the names of rivers. These 
two systems of topography may have originated with the 
same people, but in one of the sections there were influences 
manifestly at work which were unknown in the other. 
Even in the Dalriadic kingdom of Argyll there are features 
which indicate a marked distinction between the topography 
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and that of Ireland. The study ot this subject is full 
interest, and is capable of producing important results both 
linguistic and historical. The field is as yet unoccupied, 
and affords much to encourage the judicious and painstak- 
ing student. 

Names of Persons ^ — The literature of the Highlands may 
be held further to include the names of persons as well os 
those of places. Indeed some of the older MSS. are filled 
with pedigrees, sometim^ of kings, sometimes of lesser 
persons. Many of these' ascend up to Noah, and even to 
Adam, showing at least that they date since the conversion 
of the Gael to Christianity. There are several interesting 
genealogical lists in the volume of transactions published 
by the Iona Club, and there are MSS. iu the Advocates • 
Library, Edinburgh, which contain several lists of a similar 
kind. The descent of family representatives is in these 
traced up to the original source, which in many cases i» 
found among the ancient Scottish kings. The preparing 
and continuing of these pedigrees was one of the duties of 
the ancient bards and sennachies, who transmitted their 
knowledge of family history from generation to generation. 

It may be believed that these officials would have a measure 
of bias in favour of their own patrons, and this may have, 
in some cases, influenced their accounte of family history ; 
but, upon the whole, there seems to be a large amount of 
truth in what they have transmitted to us, back to a certain 
date. The rest is pure fiction. A specimen may be given, 
extracted from the genealogy of the family of Argyll. 

Genoloch mac Oailiii Gillespie mac Cailin ananu mac Gillespie 
mac Doncli anagha mac Cailin mac Gillespie inioidli mac Cailin oig 
mac Keill mac Cailin moir mac Gillespie mac Dubgaill, &e., and so 
on through King Arthur un to Seth, the son of Adam, the son of 
God. In English tWs is — ^Tne genealogy of Mac Cailin : Gille8pick,( 
son of Colin, son of Gillespick, son of Duncan the fortunate, son of 
Colin, sou of Gillespick the red, son of Colin the young, son of Neil, 
son of Colin the great, sou of Gillespick, son of Doug^, &c. So far 
the genealogy con-esjionds nearly with the usual genealogies of tho 
family historians of the liousc of Argyll. Similar pedigrees are- 
fumished of most of the iliglilaud clans. 

The names of persons among the Gaelic races are for tho 
most part patronymic. 

The fii-st name in its earher form is usually descriptive, ELsDonrighalp 
DubhgJudf JJmnachadhf Oillespuig, — Donald, Dougal, Duncan, 
Gillespick, — the brown man, the black man, the browu-facod man, 
the servant of the^ishop ; often it is taken from tho Scriptures, us 
Fain John, Sevmas James, Tomas or Tahhas Thomas, Peadar 
Peter, &c. ; some of tho names come from the Norse, as Torcuil Tor- 
quil, Tormaid Norman, Aulaidh Clave, Lrod Leod, and some are 
borrowed from tlie Normans, as lJUleam William, Eanraic Henry, 

&c. Tho surnames are for the most part patronymics, as Eoin 
Mac Neill, John the son of Neil; and in case thci'6 should h 
another John M*Neil, another step is introduced, os Eoin Meu 
Eeill mlm Dhmnhnaill, and perhaps a tliird until the person ii 
thoroughly identified. Sometimes Uierc is a redupli(‘.ation of the 
sonsliip, as Mac Mhic AlaadAiir, Mae Mhic Ailein, tho son of the- 
son of Alexander or Allan, names of important Highland chiefs. 

Ill other cases the surname is descriptive, BsPubh black, Eoin dubh 
Black John, Beag little, Mor big, Buidh yellow, Grom bent, 
Ituadh red, &c., wbeneo many well known English names arc 
derived A lai^ number of Highland names and surnames are 
ecclesiastical, as those derived from St John, St Columb^ St Cattail,. 

St Bridget, and others, and thus become helps to historical inquiry. 
One thing is somewhat remarkable, that there is not an O', iu accord- 
ance with Irisli uoinenclature, among the Scottish Celts. ^ The old 
O'Duinn of Argyle is lost, and the patronymic of the Celt is marked 
by the uniform use of Tnac, representing a son, as 0* does a gi'and- 
son. The age of fixed family names scorns no older than the age of 
charters. Previous to that patronymics universally prevailed, but 
when charters worn taken fixed names were essential to their value. 

Proverbs , — From names of persons we may pass to pro- 
verbs as a part, and a very curious part, of Gaelic literature. 
Few languages so abound in proverbs, and proverbs of a 
very clever and popular caste. A Highlander seldom givea 
expression to an important sentiment without backing it 
with a proverb, and these give force and pungency to what 
he says. A collection of these proverbs was made, in the • 
• 
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pearls 19, by the Rev. Donald Mackintosh, and, to form some 
idea of the number of them, it is only necessary to observe 
f that, under the letter “ I alone, they reach the number of 
382 in the first edition of the book. A large number of 
theseproverbialsayingsescaped the notice of Mr Mackintosh, 
and additions were made in the second edition, while 
some of the veiy best are not recorded even yet. Prover- 
bial sayings in English are represented by sayings of a 
different kind in Gaelic, having the same meaning. “ There 
is many a slip between the cup and the lip *’ is represented 
by 1b le dtiine an ni a Blduigeas e, etch cha leia an ni a 
chngaineas e, What a man swallows is hi» own, but not 
what he chews.” “ It never rains but it pours ” is repre- 
sented by An uair a theid a* chailleach ’n a niith^ theid % 
% a deamt-raith, When the old woman takes to running, 
she runs with a will.” “ Sour grapes ” — Mionnan a* bhaird 
ria a’ chaiateal^ cha teid mi fhAin do'n chaiateal hhreun, cha 
teidy cha Idg iad ann mi, The bard’s oath to the castle, 
‘ I wont go to the vile castle ; no, they won’t let me in.’ ” 
The Gaelic proverbs are full of interest;, and add much to 
the power of either speech or writing when skilfully used. 

Sgculachdany or Tales of Fiction. — ^These at one time 
abounded in the Highlands, and had much in common with 
the tales collected and published by Grimm and Daseut, 
from the German and the Norse. Until lately, these tales 
were entirely oral, and were little known beyond certain 
portions of the West Highlands. Recently they have been 
collected, translated, and edited, with peculiar care and skill, 
by Mr J. F. Campbell, in four 8vo volumes. This is a 
real addition to Gaelic literature, and Mr Campbell has laid 
every friend of that literature under obligation. One real 
service it has done in preserving for us admirable specimens 
9f the most idiomatic and popular forms of the Gaelic 
language. We have it there as used by the tellers of 
popular tales among the people for generations. Whence 
many of these tales have come it is hard to say, but tales 
have been collected in the small islands south of Barra, 
where the people seldom tread the soil of even their main 
island, containing ideas and forms of thought which never 
could have originated there, and the preservation of which, 
in such a locality, is a remarkable fact Are they relics of 
a higher civilization existing in ages long gone by 1 It is 
remarkable that the Thomas the Rhymer of Lowland 
tradition is well known in the traditionc of the Highlands, 
and that stories of him related on the borders in broad 
Scotch are related in the Highlands in Gaelic as tales of 
great antiquity. 

Clan History. — A portion of the literature of the Gaelic 
Celt consists of clan history. The clan system does not 
seem to be very ancient. In all probability it dates from 
the period when the Gaelic kingdom of Scotland ceased to 
exist. It has been already said to date from the era of 
charters. But the two eras are pretty nearly identical. 
Down to the reign of Malcolm III. the Gaelic kingdom 
appears to have been to a large extent homogeneous. There 
were no elements in it but what were Celtic, as it never 
really emUHfid within it the Scandinavian sections. Then 
the land wa^overned by its maormors and toiseachs^ men 
who represented the central governing power. It would 
seem that when, in the reign of David. I., the kingdom 
became largely Anglo-Saxon and Anglo-Norman, the Gaelic 
people became estranged from their native kings, and 
gathered themselves in sections under the sway of their own 
chiefs ; and hence came chiefs and clans, instead of a king 
and his subjects forming a united nation. The change was 
a serious one for the Gaelic people, as they never became 
again what they had been before. Clan nam'es appear at 
in early period, and in some form or other must have 
existed before the time of the Saxon ized kings ; but not 
^e of the great clans of Highland history— the Macdonalds, 
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the Macleans, the Campbells, the Macleods, the Mackenzies, 
the Mackintoshes, or others — appears at all. In the book of 
Deer, supposed to be of the 11th or 12th century, the 
names of two clans— the clan Morgan and the clan Canan — 
appear ; but it is very questionable whether these represent 
any clan existing now, although clan Morgan is said to be 
the old name of the Mackays of Strathnaver. But the 
names in that interesting record are for the most part purely 
patronymic, and do not indicate any connexion with existing 
clans. The fact is that, till very recently, the clan name was 
confined to the chief, as records of old deeds and processes 
at law serve to show. 

The Gaelic historical literature of one kind or another is 
of considerable extent, and consists of relics, written and 
traditional, of the old sennachies or family historians. In 
certain sections of the country the local traditions are full 
of the stories of old feuds, and, though not to be implicitly 
relied on, contain usually an element of truth. In Suther- 
land the feuds of the Sutherlands and the Mackays, in Lewis 
those of the Mackenzies and Macleods, in Skye the feuds 
of the McLeods and the Macdonalds, in eastern Inverness- 
shire those of the Mackintoshes and Cummings, in 
Lochaber those of the Mackintoshes and the Camerons, in 
Perthshire those of the Campbells and the Maegregors, and 
others in other quarters are largely related. Native 
accounts of the clans were sometimes committed to writing, 
a specimen of which appears in the transactions of the Iona 
Club. For a good deal of what is historical regarding the 
Highlands, recourse must be had to the Irish Annals, which 
occasionally refer to events occurring in Scotland. 

MS. Literature. — The written Gaelic literature was at 
its earlier period so mixed up with that of Ireland that it 
is not easy in every instance to distinguish them. The 
early church of both countries was one, and the early litera- 
ture was the offspring of the early church. The very first 
notices we have of the church, whiither among the mission 
institutes of Ireland or in Iona, indicate the existence and 
extensive cultivation of a native literature. The transcrip- 
tion or translation of portions of the Scriptures is shown to 
have been one of the frequent exercises of the early mis- 
siouaries, and they all learned to write the same dialect and 
make use of the same letters. Many of the MSS. written 
in Iona may be credited to Ireland, and vice versa \ and 
writings found in Continental libraries may bo presumed to 
have been the work of Scottish as truly as of Irish writers. 
The early treatises, and glosses upon Latin treatises, on 
theological and other subjects still existing in the early 
Gaelic dialect are numerous, and have afforded materials 
for the acute and masterly criticism of Zeuss, De Nigra, 
Stokes, and others ; and these are accompanied by treatises 
on grammar, history, medicine, astrology, metaphysics, 
poetry, aud similar subjects, which are of much interest. 
Most of these remains are found in the collections in Trinity 
College, Dublin, and in the libraiy of the Irish Royal 
Academy; but there are numerous remains in the Edinburgh 
Advocates* Library, which pK^ve at least that there were in 
Scotland persons who valued and collected tliis literature. 
There can be no doubt that there ipre many contnbutors 
to it as well. 

The earliest specimen of Gaelic writing, which can be 
pronounced to be Scottish beyond any question, is the Book 
of Deer, sajd already to be a work of the 11th or 12th 
century. The book itself consists of portions of the New' 
Testament written in Latin. The Gaelic portion^ consists 
of historical references, with notices of grants of land 
bestowed on the old monastery of Deer, in Aberdeenshire, 
These references aud notices are, for the most part, written 
on the margin. They show that, at the time the book wax 
written, the Gaelic language was used, both for speaking and 
wriHnir in flip Hiftfrinf oround Deer, where it is now un- 
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Imowa except in the topography. There is not a shade of 
difference between the language of the Book of Deer and the 
language of the IrUh writings of the same age. The 
following specimen of the notices of grants of land may be 
interesting : — Donchad mae niec bead mec hided dorat acdwd 
madehor docrUt acus drostan aemdocholuimcUle imbre gobrdd 
malechi octMcdmgeU acusgiUe criat mac finguni inndienasi 
inteates, Duncan, son of MacBeth, son of Idid, gave 

Achad Madehor to Christ, and to Drostan, and to 
Columcille, in freedom for ever; Malechi, and Comgall, 
and Gilchrist, son of Fingon, witnesses in proof of it.” The 
notice of grants continue in similar form, being records kept 
within the monastery of what had been given. The Book 
of Deer is a work of much interest to the Gaelic scholar, 
and his best thanks are due to the Spalding Club and the 
late Dr John Stuart for the excellent volume they have 
published, containing all that is interesting in the original, 
with a full and learned account of it. 

Of the period immediately after the Book of Deer there 
are several MS. remains of Scottish Gaelic writing in 
existence. There is the Glcnmasau MS. in the Edinburgh 
Advocates^ Library, inscribed with the date 1238, and con- 
taining several interesting fragments. Here we find the 
famous lay of Deirdre or D.irtliula, connected with the story 
of the sous of Usnotii. Tlie whole cli iracter of this MS. is 
identical with that of the Irish MSS., and yet it is mani 
festly a Scottish work. There are lives of saints preserved ; 
one of those, in the Advocates’ Library, is the life of St 
Findchua. Mr Skene, in his Chronicles of Piets and 
SrotSf gives transcripts of several important MSS., as the 
Duan Albanach, or poetical accounts of the Scottish kings, 
recited by the royal bard at the coronation of Malcolm 
Kenmore, This was copied from an Irish MS., but is 
manifestly a Scottish composition. The bards of both 
Ireland and Scotland often crossed the Irish Channel, and 
their works were well known on both sides of it. 

The 14th and 15 th centuries were a period of revival of 
literature over the whole continent of Furope, and the Celts 
of Great Britain and Ireland felt the impulse. This was a 
period of much writing both in Trel.ind and in Scotland. Tiie 
remains that exist are of a varied kind, and are numerous, 
especially those of the 15th coutury Of this century is 
the only Gaelic charter that wo possess, which is printed, 
with a translation, in the National Records of Scotland, 
Of this age also are numerous medical MSS, Some of 
these belonged to the famous family of Bcatons, hereditary 
physicians tu the Lords of the Isles, and contain accounts 
of such remedies as were believed at the time to have 
efficacy in the cure of disease. Others are metaphysical 
treatises, while others deal with what were looked upon as 
the great and important mysteries of astrology. Of this 
period also are most of the written genealogies that remain. 
The remarkable thing is the extent to which the Gaelic 
language bears the marks of cultivation at the time. In 
both medicine and metaphysics words are found to express 
the most abstract ideas, which could not be understood by 
the modern Highlander. As has already been said, some 
of these writings are translations from Arabic writers, as 
Averroes, Avicenna, lacobus de Forlivio, and others. The 
state of learning at the time in the Highlands was not 
behind that in the rest of the kingdom. The clergy and 
the physicians, and even the bards, were {>os8es8ed of real 
learning, and have left evidence of it. 

The 16th century was the period of two important addi- 
tions to Gaelic literature. The first of these was what is 
called Tne Dean of Lismore’s book, ” a collection of 
poetical pieces, and an obituary, chiefly of the McGregor 
chiefs, made a^ut the year 1512. The work has recently 
been transcribed, translated, and edited, with notes by the 
Uev. Dr M^Laachlan, and an introduction and additional 
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notes by Mr W. F. Skene. The work is one which haa 
helped to settle several interesting questions connected 
with Gaelic literature. It makes clear that, down to the 
period of the dean of Lismore of 1512, there was much in 
common between the Celtic scholars and bards of Ireland 
and those of Scotland, while the latter were striking out a 
coarse for themselves, in laying aside the Irish letter and 
orthography, and in using the Saxon letter and an ortho- 
graphy almost purely phonetic. The dean of Lismore’s book 
is a substantial addition to the literature of the Gael. 
The same century furnished us with another important 
addition in the translation of the prayer-book usually called 
‘‘John Knox’s Liturgy” into Gaelic, by John Carswell, th( 
bishop of the Isles. This is the first Gaelic book that ever 
was printed, and bears the date of 15G7. Tiiere was till 
very recently only one complete copy of this work in exist- 
ence, that in the library of the duke of Argjll ; but now 
the book has been reprinted, edited by Dr M‘Lauchlan, 
who has given an English translation, and such notices of 
the life of Carswell as very scanty materials would permit. 
This book is printed in the Roman letter. The publication 
of Carswell’s Gte,elic prayer-book would seem to indicate 
that at the time of its publication the Highlanders could 
read Gaelic, and that they were familiar with the dialect 
then in use among scholars both in Scotland and Ireland. 

Of the 17th century not many remains exist. Calvin’s 
Catechism was published about the beginning of the century, 
probably translated by Carswell, and published long after 
hi 3 death. A copy is now hardly to be found. But two 
important contributions were made towards the close of the 
century. The one of these was the metrical translation of 
the Gaelic Psalms, executed both by the synod of Argyll 
and the Rev. Robert Kirke of Balquhidder ; and the othei* 
w.is an edition, in the Roman letter, of Bedcirs Irish Bible 
for the use of the Highlanders of Scotland. The first fifty 
of the psalms by the synod were published in 1 659, and the 
whole psalter was completed in 1694. Kirke published his 
version in 1684 Both are highly creditable performances, 
and Kirke is entitled to special commendation, inasmuch as 
the Gaelic language was acquired by him after he was settled 
in the Highlands. Klrke’s version of the Irish Bible for 
the use of the Highlanders was published in 1690. The 
New Testament ib that of O’Douuell. This work is accom- 
panied by a glossary including the words in the Irish Bible 
not generally in use in the Highlands. The book was for 
a time used in Highland churches, but the Irish Bible, in 
the Irish letter, was well known and read in the Highlands- 
both in churches and in families. 

The 18th century was productive of large additions to 
Gaelic literature, partly due to an awakening of religious 
life, partly to the Jacobite rising, and partly to the progress 
of literary cultura In the beginning of the century Lbuye" 
produced his Vocahalarg, accompanied by a few interesting 
Gaelic compositions from the Highlands. About the same 
time, the synod of Argyll executed a translation of the 
Confession of Faith and Larger and Shorter Catechisms. 
These were published in 1725. M‘Donald’8 Yocahulary 
appeared in the year 1741. It is the first attempt at any- 
thing like a vocabulary of the Gaelic. It is of little value 
except as being the first book in which the orthography 
appn)ached to that of the modem Gaelic. During this 
century several famous Gaelic bards flourished. M‘Donald 
the author of the Vocabulary^ filled the country with 
Jacobite and other songs. The former are of a violent 
character, indicating keen partisanship with the exiled 
Stuarts. M‘Intyre of Glenorchy, commonly called Duncan 
Ban, flourished about tlie same period, and, though he wav 
a Jacobite at first, this appeared less in his compositions 
than in M*Donald’s. His hunting and other descriptive songs 
are admirable. M‘Kav or Calder, usually called Rob Donn, c 



G A E- 

9 the Reay bard, iiourished about the game time, and has left 
numerous admirable pieces of Gaelic poetry. Others were 
also successful composers, such as William Ross of Gairloch, 
and the religious poet of the Highlands, Dougal Buchanan. 
And towards the close of the century was published Gillies's 
Collectum of Gaelic Poetry^ one of the best collections we 
possess, containing, as it does, many authentic pieces of 
Ossianic poetry taken down when the old clan system was 
still in force in the Highlands to a larger extent than now. 
But the 18th century was distinguished by two works of 
special interest, in different departments. The first of these 
was the Gaelic translation of the Bible, and the second was 
Maepherson’s Oman. The former was executed chiefly by 
thy Kev. James Stewart, of Killiu, and his son the Rev. Dr 
*John Stewart, of Luss, — two eminent scholars, who had all 
the soundness of j udgment necessary for such a work. This 
translation of the Bible has been most popular in the Higii- 
lands and throughout the British colonies where the Gaelic 
is still spoken. The Gaelic learner cannot do better at the 
outset than master the Gaelic Bible. Maephersou's (hsUm 
appeared about the same time, but not in Gaelic. It 
appeared first in Englisli dross. This was the only mode 
of making the general public acquainted with it. Mac- 
pherson's first small volume of fragments oppearod alto- 
gether in English ; it would have been well if both the 
original and the translation had been published simultane- 
ously, The ouly part of the Gaelic that was published 
before 1818 was what is called a Specimen of the Original 
of Temoro,” given with the other poems in English in 1762. 
The opinions with regard to the authenticity of Maepherson's 
ihdm are as various as ever, and yet considerable progress 
has been made in the discovery of truth, which all parties 
«ire pre^iared to acknowledge It has been establislied that 
poems as'.Tibed to Ossian have been known and writteu 
down in the Highlands for 300 years, that many of them 
have been handed down by tradition, tliat these were 
fragments referring to certain important events in the history 
of the Gaelic race, and that there was nothing to make it 
improbable that such poems as those translated by 
Maephersou could have existed. Further, it is clear that 
the Highlandera at once, whetlier they knew the pieces or 
not as given by Maepherson, recognized them in a style 
familiar to them, and as relating to persons ^nd events with 
which they were kmiliar. That Maepherson found materials 
for his work in the Highlands is beyond a doubt, and it 
seems quite as manifest that he used very considerable 
liberties with them in order to serve his object of producing 
a great Gaelic epic poem or jmems. In 1818 the full 
Gaelic version was printed, long after the death of James 
Maepherson. The Poems of Ossian, as collected, and trans- 
lated, and edited by Maepherson, are a valuable and inter- 
esting addition to Gaelic literature, and enter largely into 
the history of the modem literature of Europe. The Saxon 
may have his doubts about Ossian, and may have little 
scruple or delicacy in stating them, but the Gael knows 
more about Ossian than ho does about Milton, and is more 
familiar with his heroes than with those of Homer. 

The 19th century has aeon many large contributions to 
the literature of the Gaelic Celt. It has shared in the 
general progress of learning, and with this it has risen in 
the estimation of the scholars of Europe. Grammars and 
dictionaries have been compiled; magazines of various kinds 
have been started and carried on for a time with much 
vigour ; colloctioni^ such as Mackeuzie's Beauties of Gaelic 
Poetry, have been made; and such provisions have been laid 
up for the future as to secure an ample supply of 
materials for the scholars of a coming age. That appears 
to be the special work laid upon the scholars of the present 
tima They have to collect materials and commit them to 
-Writing, and to describe the peculiarities that Siw distinctive 
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of a living language, for the use of those who hereafter can 
only study it as existing in books, where emphasis, and tone, 
and accent are altogether unknown, and where the com- 
ments and expositions of living men, familiar with the 
language and the literature from their childhood, are alto- 
gether awanting. For that the Gaelic language is in a state 
of decay is manifest to the most ordinary observer. And 
tbe decay is tw'ofold, being both within and without. 
Within, tbe vocabulary is waning, and English words are 
coming into use. Gaelic idioms are in like manner disa])- 
pcaring, and English idioms replacing them ; while from 
without, under the influence of education, immigration, 
steamboats, railways, and other modern devices, English is 
rapidly finding its way into the land, and pushing the 
ancient tongue out of it. When tliis process is completed, 
a change will befall the people too, for there is no doubt 
that there is a close relation between the character of a 
language and the character of the people who use it ; so 
that, when the Gaelic disappears, many of the features dis- 
tinctive of the Highland character will disappear along 
with it. In some respects this will be cause of regret ; in 
others perhaps it will not. 

At tho close of the article Cki/i'k^ LiTEUATruK a list is ^ven of 
the existing AIS. rciiinins of Gaelic liternturc. It may interest 
leaders and aid students of Gaelic to funiish here a list of some of 
the more imi)ortant printed books in the hingiiagt\ 'J'hcy are as 
follows - 

Fragments in lit pm t of Iliyhlaml Society on Osetian \ Fmgnient^ 
in Chroiiicleit of P/efs uixd Srofs ; Th^’ Hook of Jkcr ; Tim Jiwtk of 
the Dean of Liwiore ; (Vrs^rn'eH's Prayer book ; Hcdeirs and 
O’Donnel 1*8 Bible , The Gaelic Psalter, various editions; The Con- 
fession of Faith, and Catechisms ; Lhuyd’s Fecrt^M/ar?/ ; iPDonald’s 
Vocabulary \ Gmow’s Poems y Sniitii’s Xrau l)ana\ Oillios’s Colhrlion 
of Poems \ Muedouahrs Povms\ M'lntyre’s Poems \ Hob Dunn's 
Poems \ Dougal Buchanan’s lfymn8\ M'Callum’s Collection, of 
poetry \ The Gaelic Bible; 8U‘wart’s Collectum of Poems\ Turiier^s 
VoUectiim of )*oemii\ Sacred Pot try of the Korthy edited by Hose; 
The Jicautks of OncHe Poetry y ADKeuyie; Grant’s M'lntoHh’s 

Oaslic Proverbs \ Stewait’s Onchc Grammar \ Muuro’s Cael ie, Oram- 
mar; Highland ftoeiety’s Qaelie. l>ieiimary\ Armstrong’s Gaelic 
JJictionary’y M^Alpin’s Gaelic dictionary \ Highland TateSy colleeted 
and edited by tf. F. Campbell; Leahhar na Fcinn, by J. F. 
Campbell; An DiianairVy by D. C. M*Pherson; An Teachdaire 
Gaelnchy by Hev. DrM‘la'od; An FhiauiSy by Hev. Dr Mackay; 
An Gaidhcaly a magazine ; numerous translations from the English, 
chiefly religious works; CJoiineH’s Astrmunny\ M'Kcnzio’s History 
of Scotland \ besides many others, (T. M‘L ) 

GAETA, at one time the “ Gibraltar of Italy," a strongly- 
fortified seaport town in the province of Casorta, at the ex- 
tremity of a peninsula foiming tho N.W. boundary of the 
Gulf of Gaeta, with a station on the railway 40 miles N.W. 
of Naples. The citadel occupies the heights of the pun 
insula, and the town stretches below in a long thin line. 
To the east lies the harbour, one of the safest on the whole 
coast, with a depth of about 1 5 feet. The principal build- 
ings are the cathedral, tho cluircheB, the conventual build- 
ings (of which the most notew'orthy are those of the Fran- 
ciscans and tho Benedictines), tho hos[)ital, and tho found- 
ling asylum. In the cathedral, which was founded or 
partially built by Barbarossa, are several objects of historical 
interest : — the body of St Erasmus (the St Ermo or Elmo, 
wlio.se ** fires'* are familiar to the Mediterranean sailor); the 
standard presented by Pope Pius V. to Don John of Austria, 
the hero of the battle of Lepanto ; and a baptismal font 
from the ruins of Formise, whicli bad formerly been an altar 
to Bacchus, and'still bears the Greek inscription 'S^aXirLtav 
hOrivaiaq hrolrfcre. Among tlie larger remains of Roman 
Gaeta are a temple and an aqueduct; and the circular 7V>rr« 
(POrlando, which crowns tho height above tho citadel, i.s in 
reality, the sepulchre of L. Munatius Plancua, as is distinctly 
proved by a well-preserved inscription. Tho suburbs of 
Glaeta, called Castellona, Mola di Gaeta, and Del Borgo, are 
larger than the town itself, and form a separate commiuie 
under the name of Formia (see Formia). The popnlatioD 
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of ihe town in 1871 was 7193, and of the commone, which 
includes Anatola, 18,385. 

Gaets is identified with Gaiety a town of great antiquity, about 
whose origin aud name yery different accounts are offered by the 
various Greek and Homan writers. Vii;^ makes it the burial-place 
of Caieta the nurse of ^eas, while Stndx> connects the name with 
a Ijiconian word signifying a cavern. In Cicero’s time the harbour 
«f Caieta was a portM ceieberrimus et plenissimus navfum, and it 
a*as afterwards greatly improved by Antoninus Pius. As a town, 
the Homan Caieta does not appear to have attained to any ^at 
development or importance. On the fall of the Western empire it 
became a republic, or free town, under the Byzantine government, 
aud it was also the residence of the imperial pnetor for Sicily. A 
considerable increase of its population and iiowcr resulted from the 
destruction of the neighbouring town of Formise by the Arabs, in 
850. In the Pth century Pope John VIII. bestowed the fief on 
Pandolf, count of Capua ; but in 877 Duke Docibilis called in the 
assistance of the Arabs against the Capuans, and in the course of 
the 11th century we find the i>ooplc of Gaeta exercising their rights 
for the election of their dukes. At a later |)eriod the fief became 
an apanage of the princes of the successive dynasties of Naples. 
The capture of the town by Pedro, brother of the king of Aragon, 
in 1435, was followed by the erection of the fortress to which «o 
much of iU subsequent importance was due. Ferdinand the 
Catholic and Charles V. both added to the strength of its defences. 
In 1707 the citadel was taken by storm by tlie Austrian general, 
Daun, after a three months* siege ; and in 1 734 it was forced to capi- 
tulate, after a five montlis’ siege, by the allied anny under Charles, 
afterwards king of Najdcs. In 1806 it was brilliantly defended 
a^inst the French, under Massena, by Prince liouis of Hessen- 
l^ilipnsthal, who was, however, severely wounded and obliged to 
leave toe fortress to its fate. Po|)e Pius IX. found an asylum in the 
governor’s fuilace at Gac‘ta in 1848, aud remained there till Sep- 
tember 1849. In 1861 it afforded a last jioint of defence for 
Francis IL of Naples, who capitulated to the Piedmontese on 13th 
February. Gaeta has given the name of Gaetuiii to a famous 
Italian family, about whose original connexion with the town there 
are, however, various accounts ; and Antonio di Gaeta, oue of the 
great Benedictine missionaries to Africa in the 17th century, bears 
the mark of his origin. 

See Rosetto, Breve deeerisione deVe mu pik notabili di Qaeia% reprinted by 
Antonio Bulifone, at Naples, ‘n 1090; ** GeHcliichte von Gaeta,*' in Oeettr. miliL 
ZetUvhrifl, 1830. 

G^ETULIA, or the land of the Omtuli, an ancient 
district of somewhat uncertain limits in northern Africa. 
It may be roughly said to have been bounded on the N. by 
Mauretania and Numidia, £. by the country of the Gara- 
mantes, S. by the basin of the Niger, and W. by the 
Atlantic ; but tlie frontiers must have been of a vexy un* 
certain and shifting character. The Goetulians. who, accord- 
ing to a tradition mentioned by Sallust, were one of the two 
great aboriginal races of northern Africa, appear to have 
retreated inland before the encroachments of the Numidians 
and Mauretanians, but continued to make incursions over 
a wide stretch of country. Ethnographically, they were 
quite distinct from the negro races, and indeed probably 
belonged to the great Berber race, which still forms so 
important an element in the population of North Africa. 
Their southern tribes having mingled with negro tribes, 
acquired the distinctive title of Melano-Gsetuli or Black 
Gsetulians. A warlike, roving people, they bestowed great 
attention on the rearing of horses, and, according to Strabo, 
bad 1 00,000 foals in the course of a year. They were clad 
in skins, lived on flesh and the milk of their cows, mares, 
and camels, and took almost no advantage of the valuable 
productions of their conntry. It was not till the Jugurthine 
war that they became familiar to the Romans ; but after- 
wards their name occurs with great frequency in Latin 
poetical literature, and, indeed, the adjective Osetulian be- 
came little more than a synecdoche for African. Allusions 
are more particularly made to Gaetulian purple, which was 
obtained from the murez of the African coast. In the 
Jugurthine war some of the Gastolian tribes assisted the 
Numidian king with a contingent of horse ; but during the 
^ivii war Caesar found among them very serviceable allies 
Ka his contest with Juba. Augustus, having made Numidia 
K Bomau province^ affected to assign a portion of the 
SGastnlian territoiy to Juba as a comoensation ; but the 
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Gaetalians rose in revolt and massacred the Roman residents 
aud it was not till a severe defeat had been inflicted on then 
by Cossios Lentulus that they consented to recognise thei 
gratuitous sovereign. By his victory Lentulus acquired the 
title of Gffitulicus. Ibu Said in the middle of the 13th 
century, Ibn Khaldun at the end of the 14th, Leo Afri- 
canuB in the beginning of the 16th, and Marmol about 
sixty years later, are all quoted by M Vivien de St Martin 
in his Le Nord de VAfrique^ 1863, as mentioning a 
mountainous country called Gozui^ Gutsula, or Gu6zula 
in the south of Morocco. He is disposed further to iden- 
tify the Gsetolians with the GodMa, who, according to Ibn 
Said, occupied the maritime portion of the great desert, 
and are referred to by other Arabian geosphere as Ah^ 
Djoddala; and it is even possible, he thinks, that their 
name survives in that of the Ghedala between Cape Blanco 
and the Lower Senegal on the one hand, and that of the 
Beni Guechtula in the Algerian province of Bougie on the 
other. 

GAGE, Thomas (1720-1787), governor of Massachuaetts, 
second son of the first Viscount Gage, was bom in England 
in 1720. He entered the army at an early age, became lieu- 
tenant-colonel of tlie 44th regiment of foot in 1750, was 
made major-general and governor of Montreal In 1761, and 
in 1763 succeeded Amherst in the command of the British 
forces in America. In 1774 he was appointed governor of 
I^IassachuBetts, and in that capacity was entrusted with 
carrying into effect the Boston Port Act. In this political 
crisis, by his hesitancy in adopting measures agaiust the 
leaders of the insurrectionary party, and contenting him- 
self with fortifying Boston, he enabled the Americans to 
mature their plans in comparative security. The battle at 
Lexington, in which a detachment sent by him, on the 18th 
April 1775, to destroy the cannon and ammunition at 
Concord was defeated, inaugurated the American revolu* 
tionary war. On the 12th June he proclaimed martial law, 
aud proscribed Samuel Adams aud John Hancock, offering 
pardon to all the other rebels who should return to their 
allegiance ; but the result of these measures was at once to 
exasperate and encourage the Americans. Although Gage 
gained the nominal victory of Bunker’s Hill (June 17), he 
was unable to raise the siege of Boston ; and being shortly 
afterwards superseded by General Howe, he sailed for 
England. He died in 1787. 

GAGERN, Hans Chbistofh Ebnst, Babon von 
(1766-1852), a German statesman and political writer, was 
born at Kleinniederheim, near Worms, January 25, 1766. 
After completing his studies at the universities of Leipsic 
and Gottingen, he entered the service of the prince of 
Orange-Nassau, whom in 1791 he represented at the im- 
perial diet He was afterwards appointed ambassador to 
Paris, where he remained till the decree of Napoleon, for- 
biddmg all persouB bom on the left side of the Rhine to 
serve any othpr power than France, compelled him to resign 
his office. He then retired to Vienna, aud in 1812 he 
endeavoured to promote insurrection against Napoleon 
in Tpol. On the failure of this attempt he left Austria 
aud joined the headquarters of the Prussian army. When 
the prince of Orange became king of the Netherlands, Baron 
Gagera was appointed his prime minister, and in 1815 he 
represented him at the congress of Vienna, and succeeded 
in obtaining for the Netherlands a considerable aggrandise- 
ment of territory. From 1816 to 1818 he continued to be 
Netherland ambassador at the German diet, where, while 
endeavouring to promote German unity, he also advocated 
the adoption of measures which should secure the independ* 
ence of the individual states. In 1820 he retired with a 
pension to hjb estate of Homan, in Hesse-Danrstadt j but 
as a memlM of the first chamb^ of the statea of the gcand 
duchy, he M^iuned to take an active shore in the promot 
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^ lion of measureB for the welfare of hU oountry. He retired 
from public life in 1848^ and died at HomaUi 22d October 
^ 1802. Three of the eons of Baron Ghigem have attained 
considerable eminence— one as a soldier, and two, who are 
still living (1879), as politicians. 

His principal works are — Die RemiltaU der SiUmgeackickUt 6 
vols., 1308-1822; Die NiiHonalgeadhiclUe der DtMJMhen^ Vienna, 
1812; 2d ed. in 2 vols., Frannort, 1826-26; Mein Antheil an 
4er PolUik^ 4 vols., Stuttgart, 1828-88; Kritik des VUhetftt/tshle^ 
Leipsio, 1840 ; and CiniliatUiony Leipsio, 1847. 

GAILLAO, the capital of an arrondissement in the 
department of Tam, France, is situated on the right bank 
of the Tam, 12 miles W. of Albi. It possesses two 
churcdies of the 13th century, a communal coUege, a 

• hcftipital, a theatre, and a military prison. Its industries 
include the manufacture of wine casks, leather, brandy, 
bricks, and various kinds of coarse cloth; and it has a con- 
siderable trade in corn, vegetables, dried plums, and wine, 
the white and red wines of the arrondissement having a 
high reputation. Galllac was in existence in tbe 7th 
century. It was captured by the English in 1280, and its 
archives were taken to London. Even at that time it was 
famed for its wines, which, under the name of Vin du Coq^ 
were exported to England and Holland. The population 
in 1876 was 6099. 

GAILLABD, Gabriel Henri (1726-1806), a French 
historian, was born at Ostel, Picardy, in 1726. He was 
educated for the bar, but after finishing his studies adopted 
the literary profession, ultimately devoting his chief atten- 
tion to history. In 1801 he was chosen a member of the 
. French Academy, and he was also one of the original 
members of tbe Institute. For forty years he was the 
^ intimate friend of the minister Malesherbes. He died at 

* St Firmin, near Chantilly, 1 3th February 1806. Gaillard 
is painstaking and impartial in his statement of facts, and 
his style is correct and elegant, but tbe unity of his narra- j 
tive is somewhat destroyed by digressions, and by his 
method of treating war, politics, civil administration, and 
ecclesiastical affairs under separate heads. 

His most important work is his Histoire dt la rivaliU de la 
France et de VAngleJterrt^ in 11 vols., 1771-1777; and among his 
other works, may be mentioned Esaai de rhAto^ue fran^iee, d 
Vueage dee jeunce deynoieelles^ 1745, often reprinted, and in 1822 
with a life of the author; Uistoirc de Marie Bourgogne ^ 1767; 
Histoire de Frangois 7 vols. 1776-1779; Histoire des grandes 
qiterelles entre Charles V. et Frangois 2 vols., 1777; Histoire 
de GliarUmagne, 2 vola, 1782; Histoire de la rivaliU de la France 
st.de VEspagne, 8 vols., 1801; Dictionnaire historique^ 6 vols., 
1780-1804, making part of the EneyelopSdie TrUihodique\ and 
Uilanges UiUrairea^ containing 6loges on Charles V., Henry 1V\, 
Descartes, Comeillo, La Fontaine, Malesherbes, and others. i 

GAINSBOROUGH, a market-town and port of Lincoln- 
shire, is situated on the right bank of the Trent, 21 miles 
above its junction with the estuaiy of the Humber, and 
16 miles N.W. of Lincoln. It consists chiefly of one long | 
well-paved street running parallel to the river, which is here 
crossed by a fine stone bridge of three arches. The parish 
church, a fine building in the Grecian style, was rebuilt iu 
1748, with the exception of the old tower, which belongs 
to the 12th century. Holy Trinity church, built in 1843, 
has annexed to it an ecclesiastical district taken out of the 
old parish of Gainsborough. The old hall, supposed to 
Imve been partly buUt bv John of Gaunt, is a curious oak- 
timber framed building, forming three sides of a quadrangle, 
and having a tower 78 feet high. It has been restored, 
and part of it converted into a corn exchange and assembly 
rcooQUk Gainsborough poBsesses a grammar school (founded 
in 1589 by a charter of Queen Elisabeth) and other schools, 
a town-hall, a county court-house, a literary institute, a 
temparanoe ha^ a savings-bank, and a provident dispensary. 
Ship-kuQding is carried on, and there are manufactories of 
^ lins^ cake, ropes, malt, and tobacco, with breweries and 


iron and brass foundries. Vessels of 200 tons burden can 
come up to the town. The population in 1871 was 7564, 
and since that date has been rapidly increasing, 

GAINSBOROUGH, Thomas (1727-1788), a painter 
famous for the truth and elegance of his portraits, and for 
the simple beauty of his lanckcapes, was bom at Sudbury, 
Suffolk, in tbe year 1727. His father, who carried on the 
basinesB of a woollen crape-maker in that town, was of a 
respectable character and family, and was noted for his 
skill in fencing ; his mother excelled in flower-painting, and 
encouraged her son in the use of the pencil There were 
nine chUdren of the marriage. At ten years old, Gains- 
borough had sketched every fine tree and picturesque 
cottage near Sudbury, and at fifteen, having filled bis task- 
books with caricatures of his schoolmaster, forged his 
fatheris handwriting to get a holiday, and sketched the 
portrait of a man whom he had detected in the act of rob- 
bing his father’s orchard, he was allowed to follow the bent 
of bis genius in London, under such advantages as Hayman, 
the historical painter, and the academy in St Martin’s 
Lane, could afford. Three years of study in the metropolis 
were succeeded by two years of idleness in the country. 
Here he fell in love with Margaret Burr, a young lady of 
many charms, including an annuity of .£200, married her 
after a short courtship, and, at the age of twenty, became 
a householder in Ipswich, his rent being £6 a year. The 
annuity was reported to come from Margaret’s real (not her 
putative) father, who was one of the exiled Stuart princes, or 
else the duke of Bedford At Ipswich, Gainsborough tells 
us, he was chiefly in the face-^way,” though his sitters were 
uot so numerous as to prevent him from often rambling 
with bis friend Joshua Kirby (president of the Society 
of Artists) on the bauks of tbe Orwell, from painting many 
landscapes with an attention to details which his later works 
never exhibited, or from joining a musical club, and enter- 
taioing himself and his fellow-townsmen by giving coucerta 
But as he advanced in years he became ambitious of 
advancing in reputation. Bath was then the general resort 
of wealth and fashion, and to that city, towards the close 
of the year 1759, he removed with his wife and two 
daughters, the only issue of their marriage. His studio in 
the circus was soon thronged with visitors ; he gradually 
raised his price for a half-length portrait from 5 to 40 
guineas, and for a whole-length from 8 to 100 guineas. 
Among his sitters at this period were the authors Sterne 
and Richardson, and the actors Quin, Henderson, and 
Garrick. Meanwhile he contributed both portraits and 
landscapes to tbe annual exhibitions in London. He 
indulged his taste for music by learning to play the 
viol-di-gamba, the harp, the hautboy, the violoncello. 
His house harboured Italian, German, French, and Eng- 
lish musicians. He haunted the green room of Palmer’s 
theatre, and painted gratuitously the portraits of many 
of the actors. He gave away bis sketches and landsca()e8 
to any one who had taste or assurance enough to ask 
for them; and in the summer of 1774, having already 
attained a position of great prosperity, he took his depar- 
ture for tbe metropolis, and fixed his residence at Schomberg 
House, Pall Mall, a noble mansion still standing, for which 
the artist paid £300 a year. 

Gainsborough had not been many months in London ere 
-he received a summons to the yMuce, and to the end of bis 
career he dirided with West the favour of the court, and 
with Reynolds the favour of the town. Sheridan, Burke, 
Clive, Blackstone, Hurd, were among the number of those 
who sat to him. But in London as iu Bath bis lands^^ 
were exhibited, were commended, won the good opinion 
of Walpole the fastidious and Wolcot the surly, and were 
year after year returned to him, till they sUx^,” says Sm 
william Beechey, ranged in long lines from his hall to bis 
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paintiiig-rooiiL’’ Qainsborough was a member of the Royal 
Academy, but in 1784, being dissatisfied with the position 
assigned on the exhibition-walls to his portrait of tlie three 
princesses, he withdrevTthat and his other pictures, and he 
never dterwards exhibited there. In February 1788, while 
witnessing the trial of Warren Hastings, he felt an extra- 
ordinary chill at the back of his neck ; this was the begin- 
ning of a cancer (or, as some say, a malignant wen) which 
proved fatal on 2d August of the same year. 

Gainsborough was tall, fair, and liaudsome, generous, 
impulsive to the point of capriciousness, easily irritated, 
not of bookish likings. The property which he left at his 
death was not large. One of his daughters, Mary, had 
married contrary to his wishes, and w*a8 subject to fits of 
mental aberration. 

Gainsborough and Reynolds rank side by side as the 
greatest portrait painters of the English school. It is 
diilicftilt to say which stands the higher of the two, 
although Reynolds may claim to have worked with a nearer 
approach to even and demonstrable excellence. In grace, 
spirit, and lightness of insight and of touch, Gainsborough 
is peculiarly eminent. His handling was slight for the 
most part, and somewhat arbitrary, but in a high degree 
masterly ; and his landscapes and rustic compositions are 
not less gifted than Ins portraits. Among his finest works 
are the likenesses of Lady Ligouier, the duchess of 
Devonshire, Master lluttall (tlie Blue Boy), Mrs Sheridan 
and MrsTickell, Orpin the parish-clerk (National Gallery), 
the Hon. Mrs Graham (Scottish National Gallery), his own 
portrait (Royal Academy), Mrs Siddons (National Gallery) ; 
also the Cottage Door, the Market Cart, the Return from 
Harvest, the Woodman and his Dog in a Storm (destroyed 
by lire), and Waggon and Horses passing a Brook (National 
Gallery 1. He made a vast nu mber of drawings and sketches. 

lu 1788 Philip Thickn<*s8e, h<*nt.-gorenior of Landgunrd Fort, 
who had been active in ])ronioting Guinsborough^s fortunes at 
starting, but was not on good t(>nns ith him when he left Bath, 
gave to the world A Sb'tch of Oi/' ami Paivthigs of Thomas 
Oainshorough ; in 1829 Allan <’unninghain publislied u memoir of 
him in liis Lives of tliV Pnmiers\ and in 1856 theif apjieared A Life 
of Thomm Gainshoraugh, P.A.j by G. W. Fulcher. 

GAISSIN, Gaicyn, or Haiscin, a town of Russia, at the 
head of a district iu Podolia, 178 miles E. of Kamenetz 
Podolski or Podolian Kamenetz, in 48® 39' N. lat and 
29® 23' E long., near the river Sop, a tributary of the Bug. 
With few exceptions, the hou^es are built of wood, and tlio 
inhabitants are mainly supported by agriculture. Among 
the public buildings are au orthodc:: churcl^ a synagogue 
and four Jewish chapels, and a town hospital. In 1860 the 
population was 10,106, of whom 1S63 were Jews. In the 
AV Petersburg Calendar for 1878 the total is given as 9417. 
Gaissin dates from about 1600 : in one of the Acts of 1615 
it is stated that Heyszyn or Gaissin was founded with royal 
privilege by the ban Swierski about 15 years before. In 
1659 King John Casimir of Poland bestowed it on Maximus 
Buliga the Zapurogian chief. It obtained Magdeburg rights 
in 1744 or 1745; and in 1796, after the incorporation of 
Podolia with Russia, it was made a district town. 

OAIUS, a celebrated Roman jurist. Of his personal 
history veiy little is known. It is impossible to discover 
even his full name. Gains or Caius being merely a personal 
name (prenomen) very common in Rome. From internal 
evidenee in his works it be gathered that he flourished 
in the reigns of the emperors Hadrian, Antoninus Pius, 
Marcos Aurelius, and Commodus. His works were thus 
composed between the years 130 and 180, at the time 
when Boman empire was most prosperous, and its 
govemment the best Most probably Gaius lived iu some 
proriocial tows, and hence we find no contemporary notices 
of his life or works. After hie deatli, however, his writings 
4iSfe leesgniaed as of great authority, and the empemr i 


Yalentinian named him, along with Papinian, Ulpian,* 
Modestin, and Panins, as one of the five jurists whose 
opinions were to be followed b^ judicial officers in deciding 
cases. The works of these jurists accordingly became most 
important sources of Roman law. 

Besides the IwtUuUs^ which are a complete exposition 
of the elements of Roman law, Gaius was the author of a 
treatise on the Edicts of the Magistrates^ of Commentaries 
on the Ttedve Tables, and on &e important Lex Papia 
Poppcea, and several other works. His interest in the anti- 
; quities of Roman law is apparent, and for this reason his 
I work is most valuable to the historian of early iDstitutions. 

In the disputes between the two schools of Roman jurists 
; he generally attac hed himself to that of the Sabinianc^ 

! were said to be followers of Ateius Capito, of whose life we 
I have some account in the Annals of Tacitus, and to advo- 
I cate a strict adherence as far as possible to ancient rules, 

' and to resist innovation. Many quotations frop the works 
^ of Gaius occur iu the Digest of Justinian, and so acquired a 
' permanent place in the system of Romau law; while a 
' comparison of the Institutes of Justinian with those of 
Gains shows that the whole method and arrangement of the 
later work were copied from that of the earlier, and very 
! t^umerous passages are word for word the same. Probably, 

I for the greater part of the period of three centuries which 
I elapsed between Gaius and J ustinian, the Institutes of the 
! former had been the familiar text-book of all students of 
I Roman law. 

Unfortunately the work was lost to modern scholars, 

I until, in 1816, a manuscript was discovered by Niebuhr at 
Verona, iu which certain of the works of St Jerome were 
written over some earlier writings, which proved to be the 
, lost work of Gaius. The greater part of the palimpsest* 
has, how ever, been deciphered by various German scholars, 
j and the text is now fairly complete. 

< This discovery has thrown a flood of light on portions of 
{ the history of Roman law wliich had previously been most 
: obscure. Much of the historical ii^ormation given by 
Gaius is wanting in the compilations of Justinian, and, in 
particular, the account of the ancient forms of procedure in 
actions. In these forms can be traced ** survivals ” from the 
most primitive times, which provide the science of compara- 
tive law with vt^uable illustrations, which may explain the 
strange forms of legal procedure found in other early systems. 
Another circumstance which renders the work of Gains 
more interesting to the historical student than that of 
Justinian, is that Gaius lived at a time when actions were 
tried by the system of formulae, or formal directions given 
, by the praetor before whom the case first came, to the judex 
, to whom he referred it. Without a knowledge of the terms 
of these formulae it is impossible to solve the most interest- 
ing question in the history of Roman law, and show how 
the rigid rules peculiar to the ancient law of Rome were 
modified by what has been called the equitable jurisdiction 
of the preeturs, and made applicable to new conditions, and 
brought into harmony with the notions and the needs of a 
more developed society. It is clear from evidence of Gaius 
! that this result was obtained, not by an independent set of 
courts administering, as in England until recently, a system 
, different from that of the ordinary courts, but by the mani- 
pulation of the formulae. In the time of Justinian the 
work was complete, and the formulary system had disap 
peared. 

The Institutes of Gaius are divided into four books — the 
first treating of persons and the differences of the status they 
may occupy in the eye of the the second of things, 
and the m^es in which rights ovei» them may be acquired, 
iucluding the law relating to wills; the third of intestate 
succession and of obligations; the fourth of actions and 
their forms. 
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There are aeTeml oarefhllj prepared editions of the huAUviu ; the i 
nrat wa« that of Gdaohen, published in 1820. During the next 
fifty years more than twenty new editions appeared. A list of 
these, and of the Tarious treatises on Gains, is given in the preface 
to ]l^oking*8 editiojL The most complete English edition is that 
of Mr Poste, which includes beside the text an English translation 
and copious oommentaty. A comparison of the early forms of 
actions mentioned bv Gains with those used by other primitive 
societies will be found in Sir H. Maine’s Early IngUtutioM, cap. 9. 
For further information see M. Glasson, Etude mr Oaiue et aur It 
jua respondendi, 

GALABAT, Gallabat, or Mictemme, a town in the 
frontier district of Egypt and Abyssinia, near one of the 
western sub-tributaries of the Atbara, about 100 miles W. 
of Gondar, in 13** N. lat and 36*^ E. long. Most of the 
Jioiises are built in the Abyssinian style, with conical roofs 
of grass, and the place would be of little importance if it 
were not the staple market for the exportation of Abyssinian 
produce across the Egyptian frontier. Beeswax, coffee, 
cotton, and hides are the principal articles of legitimate 
trade ; but as recently at least as 1873 the traffic in slaves 
was quite as important a department of its commerce. The 
town and district form a small ethnographical island, being 
peopled by a colony of Tokrooris from Darfur, who, finding 
the spot a convenient resting-place for their fellow-pilgrims 
on their way to Mecca and back, obtained permission from 
the king of Abyssinia to make a permanent settlement They 
are an industrious race, and grow a considerable quantity of 
cotton. When Sir Samuel Baker was at Galabat in 1862, 
the sheikh refused to recognize the authority of the viceroy 
of Ejjypt ; but when De Cosson passed through in 1873, 
the Egyptians had a camp, with a strong stone wall, on the 
top of a hill commanding the town, and acted as masters 
of the place. The population of the town and district, 
^hich have an area of about 40 square miles, is estimated 
at 20,000. Galabat is the proper name, and Metemme is 
really the native word for a capital. 

GALANGAL, formerly written galingale,” and some- 
times “ garingal,” rhizorm gcdangm (Arabian, Khollujan 
Garman, Galgantwurzel) French, Racine de Galanga), is an 
aromatic stimulant drug. Lesser galangal root, radix 
galangm mmorts, the ordinary galangal of commerce, is the 
dried rhizome of Alpinia officinarum^ Hance, a plant of 
the natural order Zingiberaxeas^ growing in the Chinese 
island of Hainan, where it is cultivated, and probably also 
in the woods of the southern provinces of China The 
plant is regarded by Dr Hance as closely allied to, but as 
perfectly distinct from, the Alpinia calcarata of Roscoc, the 
rhizome of which is sold in the bazaars of some parts of 
India as a sort of galangal. Its steins attain a length of 
about 4 feet, and its leaves are slender, lanceolate, and light 
green, and have a hot taste; the flowers are ebracteate, 
white with red veins, and in simple racemes ; the roots form 
dense masses, sometimes more than a foot in diameter ; and 
the rhizomes grow horizontally, and are f incli or less in 
thickness. The drug occurs in short, cylindrical, or some- 
what tuberous, often forked pieces, which have a fibrous 
structure, and externally are reddish-brown and marked 
with tine longitudinal striations, and with transverse rings 
showing the points of attachment of scales or leaves, and 
Internally are of a light-brown, becoming darker at the 
centre. It has a warm, aromatic taste, resembling that of 
mingled ginger and pepi>er. On analysis it yields, among 
other constitneiits, much starch, an essential oil of the 
oompoaitiou C|oHi5,H20 (Vogel), and a crystalline body, 
kdmjitferid (Braudes). Greeter or Java ^angal, radix 
galangm majerie ( French, Galanga de VInde), the rhizome 

^ Apparently derived from tne Chinese Kmhliang^Kiang, i,e,, 
Kaa-liang ginger, the term applied by the Chinese to galan^, after 
the prefeetare Kan-ohan fu in Canton province, formerly called Kau- 
linng (see F. Porter Smith Contrib. to the Materia Medka . . . oj 
. China, p. 0, 1871). 
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of Alpinia Galanga, Willd., is a drug rarely now imported 
into Europe. It is mentioned by Marco Polo (ed. Yule, il 
p. 217) and Garcias da Horta as a product of Java, and the 
latter distinguishes it from the Chinese or lesser ^angal, 
from which it is known by its larger size, orange-brown 
exterior, and feebler and less aromatic odour. The seed- 
capsules of Alpinia Galanga are believed to be what are 
termed ** galanga cardamoms,” which have the properties 
of cardamoms and ginger combined, and in China are used 
for various medicinal purposes. (See Hanbury, Science 
Papere, pp. 107-9, and 252, 253, 1876 ; and F. P, Smith, 
qp. eit.) Galangal seems to have been unknown to the 
ancient Greeks and Romans, and to have l>een first intro- 
duced into Europe by Arabian physicians. It is mentioned 
in the writings of Ibn Khurdddbah, an Arabian geographer 
who flourished in the latter half of the 9th century, and 

gallengar ” (galingale or galangal) is one of the ingredients 
in an Anglo-Saxon receipt for a “wen salve” (seiS 0. 
Cockayne, Scuean heechdome, vol. iii. p. 13). In the Middle 
Ages, as at present in Livonia, Esthonia, and central 
Russia, galangal was in esteem in « Europe both as a medi- 
cine and a spice, and in China it is still employed as a 
therapeutic agent Its chief consumption is in Russia, 
where it is j^ised as a cattle-medicine, and as a flavouring 
for liqueurs. .By the Tartars it is taken with tea (see 
Hanbury, op, cU,, p. 374). The exports of galangal from 
Shanghai, in China, amounted iu 1869 to 370,000 lb, 
value .£3046, I 6b. 9d. Chinese or lesser galangal was in 
post times commonly known as “Cypenis Babyloiiicus,” 
from its resemblance to the tubers of plants of the genus , 
Cyperus, which apparently served as a substitute for it^ (cf 
Fuchs, Ojh Didactica, pars iL p. 28, 1604, foL; and 
Avicenna, ed. Flempii, lib. ii. p. 297, 1658, fol.). Gcrarde 
{The fferhafl, p. 28, 1597) term«ithe species Gyperus longue 
“ English galingale.” 

See Phnrm, Jotim., ser, i., vol. xiv. p. 241, and scr. iii., vol. 
ii. p. 248; Pereira, Materia Medica, ii,, pt. i , p. 257, 4th ed., 
1857 ; 0. Berg, Anodonniecher Athtm ziir Pharmazeuiiechen Waaren^ 
hunde, p. 87, tof. xix., Berlin, 1865; H. Yule, The Book of Ser 
Marco Polo, vol. ii. pp. 181, 182, Ac., 1871 ; H. F. Hance, “On 
the Source of the atidix Galangee minoris of PharmacologistR," 
Jounu Linn, Soc,, Botany, vol. xiii., 1873, i>. 1; Fliickigcr ami 
Hanbury, Pharmncographia, 1874, and the nhove quoted Science 
Papers of the latter author, pp. 370-87A; Bentley and Triiiieu, 
Medicinal Plante, ft; xxxi., tab. 271 ; *iid Hisfoite dee Drogues, 
vol. ii., 7th ed., 185’6. 

GALAPAGOS ISLANDS, an arthipelago of five larger 
and ten smaller islands, situated in the Pacific Ocean exactly 
under the eqi^tor, about 500 or 600 miles W. of Ecuador. 
They were discovered about the beginning of the 16th 
century by the Spaniards, who gave them their present 
name from the numerous galdpago or giant tortoises they 
found there. The larger members of the group, several of 
them attaining an elevation of 3000 to 4000 feet, are 
Albemarle (75 miles long and 15 broad), Norborougb, 
Indefatigable, Chatham, and James Islands. The total 
area is estimated ot 2250 square miie.<. 

The extraordinary number of cratera, a few of them still 
active, “ in size from mere spiracles to huge caldrons several 
miles in circumference,” to be found throughout the islands, 
gives evidence that the archipelago has been the result of 
volcanic action. It stands in very deep water, and Mr 
Darwin thinks that it has never been net^rer to the mainland 
than tt is now, nor have its members been nt any time 
closer together. None of the islands are inhabited, with 
the exception of Charles, Chatham, and Albemarle, a hicii, 
since 1829, have been used by the^Covenimcnt of Kcuadur 

•Alexander Neokam, an English author (11.57-1217), says of 
“cjT)eru8," m his ])oem he Laudxbue Divince ^pientxas (see Wrights 
edition of his works, p. 478, London, 1863) — 

“ Hydropicus laudat cyperum, vulnus, stomaebasquo, 

Humor slccandns, calculus, atque lien." 

Ii X- — * 
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B8 a penal settlement for political offenders, who find an 
easj subsistence on the bananas, Indian com, and sweet 
potatoes which readily grow in the black fertile mud of the 
higher parts, and on the large herds, now become wild, of 
cattle, swine, and ^ts. The principid settlement, founded 
by Gleneral Vilamil in 1 832, is situated in Charles Island, 
and bears the name of La Floreana, in honour of Floris, the 
president of Ecuador. At one time it contained 200 or 300 
inhabitants ; but when the United States steamer ** Hassler” 
visited the Galapagos in 1871, there were little more than 
a dozen. In 1872 about 2000 cattle had perished in the 
island. The archipelago was formerly a frequent resort of 
vessels in quest of turtle ; and it is still visited by parties 
from Guayaquil in quest of a species of moss, which is sent 
to the Engli^ market under the name of orchilla. 

Though the islands are under the equator, the climate is 
not intensely hot, as it is tempered by cold currents from the 
Antan^tic Sea, which, having followed the barren coast of 
Peru as far as Cape Blanco, bear off to the N. W. towards and 
through the Galapagos. Very little rain falls, except 
during the short season from November to January. The 
clouds indeed hang low, and the nights are misty, but this 
benefits those districts only which attain a height of over 
800 or 1000 feet and enter the moist upper air; so that j 
there alone, and chiefly on the side from which the winds 
oftenest blow, is there anything like a luxuriant vegetation. 
The low grounds are entirely parched and rocky, present- > 
ing merely a few thickets of Peruvian cactus and stunted 
shrubs, and a shore as uninviting as it well can be. 

The greatest interest attaches to the study of all the 
oceanic islands, for the elucidation of the origin and 
development of their fauna and flora has an important bear- 
ing on the question of the genesis of species. The 
Galapagos archipelago possesses in this respect a rare 
advantage from its isolated situation, and from the fact that 
its history has never been interfered with by any aborigines 
of the human race, and that it is only veiy lately that the 
operations of man or of animals introduced by his means 
have disturbed, and that to a very limited extent only, the 
indigenous life. Many of the more remarkable animal and 
vegetable forms are confined to one islet of the group, and 
are represented on the others by allied but different species. 
Of the indigen DUS gigantic tortoises there are five species 
at present known, each of which is an inhabitant of a 
different island, and it is believed that many others have 
become extinct. There are two species^ one terrestrial, the 
other marine, of a peculiar genus of lizard. Nearly all the 
land birds are peculiar to the archipelago, and of these 
more than half belong to peculiar genera. The flora of the 
Galapagos is most remarlmble ; it differs by upwards of one 
half of its species from that of the rest of the globe. Both 
the fauna and flora indicate affinity with the South 
American continent; and the peculiarities of their distribu- 
tion can he explained only by the supposition that species 
were transported to the islands by some accident at very 
rare and remote intervals, and have become changed through 
natural selection under the new conditions to which they 
have been exposed. That there should be so few species 
common to the different islands is accounted for by their 
separation from each other by deep channels scoured by 
rapid currents, the direction of which, and of the winds, 
rarely violent in this region, does not favour inter-migration. I 
Many of the islands are yet but imperfectly known. | 

For more detaOed information the following works may be con- : 
salted Darwin, Voyage of the Beagle; 0. Salvin, “On the avi- 
fauna of the Oalanagos Arcbin.," Trans. Zool Soe., part iz., 1876, 
p. 447; Sir J. D. Hooker, “On the Vegetation of the Qal. Arch.," 
Trans. Lin. Soe., vol. xx. p. 286; Dr A. Gimtber, “Description 
of the living and extinct races of Gigantic Tortoise of the Gala- 
pegos IsUn^^/Aa. Tratu., voL clzv. p. 261; A B. Wallace, 
Oeogremkiesd IHstriMum of JninuUs; ViUavicendo, Oeografia de 
lak^. M Bonador, 1868. 


I GALASHIELS, a parliamentary burgh and mwufactnr) 
ing town of Scotland, built on both sides of the river Gala, 
al^ut a mile above its confluence with^ the Tweed, and 
33 miles south of Edinbuigh. It is situated partly in 
Koxbnrghshire and partly in Selkirkshire, but for all 
judicial purposes it is held, by special Act of Parliament 
passed in 1867, as entirely within the county of SelkirlL 
I The forest-steading of Galashiels ” is first mentioned in 
history shortly after the beginning of the 15th century, 
when it was the occasional residence of the Douglases, who 
I at that time held the office of keeper of Ettrick forest In 
I 1599 it was erected into a burgh of barony, when it con» 

I tained 400 inhabitants. For the next 200 years Galashiels 
remained a mere village, as the population in 1778 had only 
I grown to 600. At that time, however, we find its inhal^ 

I itants engaged— though in a limited way — in those manu- 
factures by which it has since so greatly pros^red. There 
were 30 looms and 3 waulk (or fulling) niills ; and the 
cloth manufactured was a coarse woollen texture which sold 
at from Is. 6d. to 28. a yard. In 1790 the quantity of 
wool used annually was 2916 stones, and the value of goods 
manufactured was about £1000. In the same year the 
first factory was erected, and advantage taken of the Gala 
water as a motive power ; and from this time forward the 
woollen trade in Galashiels underwent steady progress, until, 
in 1879, the town contains about 20 factories with 100 sets 
of carding engines, using annually 220,000 stones of wool, 
and producing goods to the value of £750,000. 

The wool chiefly used is imported from Austraha and the 
Cape of Good Hope. The manufacture was at one time of 
a mure diversified character than now, and embraced tweeds, 
shawls, tartans, Ac., but it is now almost exclusively devoted 
to the production of tweeds. Tlie Galashiels manufacturenp 
have long been united in a corporation called by their name, 
which was instituted in 1777, and of which the minutes 
daring the whole intervening period are still preserved. In 
addition to its woollen tnde Galashiels has also a large 
skinnery, capable of manufacturing into leather 35,000 skins 
per week. In recent years the external aspect of the town 
has been very much improved by the erection of several 
handsome public buildings, and the introduction of a better 
' style of arcldtecture for shops and dwelling-houses. It was 
made a parlian^entary burgh in 1868, and unites with 
Hawick and Selkirk in returning a member to parliament. 
Municipally, it is governed by a provost, four bailies, and 
, ten councillors. In 1876 an Act was passed ior the exten- 
sion of the burgh and the introduction (since effected) of a 
water supply. As significant of the rapid growth of 
Galashiels it may be mentioned that, while in 1851 the 
population was only 5921, in 1871 it was 9678, and that 
of the extended burgh is now estimated to be nearly 
15,000; while the annual assessable rental, which in 1864 
j was £21,000, is now £49,000. 

GALATIA, afterwards called also GxLLO-GBiBciA, in 
' ancient geography, an inland division of Asia Minor, 
bounded on the N. by Bithynia and Paphlagonia, E. by 
! Pontus, S. by Cappadocia and Lycaonia, W. by Phrygia. 
These l^andaries, however, varied at different periods in the 
history of Galatia. The river Halys flowed in a northerly 
direction through the centre of the province, the eastern half 
of which was watered by tributaries of that stream, while 
the Saugarius aud its affluents traversed the western half. 

Galatia originally formed a part of the extensive province 
of Phrygia ; after its separation it was occupied by three 
Gallic trib^, who still continued distinct in the time of 
Strabo— the Trocmi, who dwelt in the east, the Tectosages 
in the centre, and the Tolistobogii in the west Each of 
these tribes was subdivided into four parts, and these were 
ruled over each by a tetrarch of its own. The power of 
the tetrardis was limited by a senate of 300, before which « 
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•also all capital caies were tried. Minor offences came 
under the cognisance of the tetrarchs and special judges 
appointed by them. The three tribes all spoke the same 
tongue; and though in course of time they became 
Hellenixed, their original language was still in use among 
them as late as the time of Jerome. 






The physical characters of Qalatia are in great measure 
similar to those of the adjoining provinces of Phrygia and 
Lycaonia, the whole region being an elevated plateau or 
table-land, no part of which is less than 2000 feet above the 
sea, while the greater part exceeds 3000 feet in elevation. 
The southern portion, towards Lycaonia, is the most level, 
and is an almost perfect |)lain, passing gradually into the 
expanse of salt desert which occupies the frontier lands of 
the two provinces. The rest of the country consists for 
the most part of vast undulating downs, offor^g excellent 
pasture for sheep and goats, and capable of producing good 
crops of com, though at present in great part uncultivated, 
and almost wholly devoid of wood. Towards the frontiers 
of Bithynia it becomes more broken, and is intersected by 
numerous valleys, as well as by several detached ranges of 
hills, none of them, however, attaining to any considerable 
height or importance. The lofty range of the Ala-dagh 
(6000-7000 feet), though frequently termed the Galatian 
Olympus, is not properly included within the limits of the 
province, but forms in part the natural boundary which 
separates it from Bithynia. From its elevated position, the 
climate of Qalatia is naturally one of considerable extremes 
of heat and cold ; and while the summers are burning hot, 
the winters at Angora are more severe than at Paris, and 
the snow often lies on the ground for a month together. 

The only towns of importance in Galatia were Tavium, 
the capital of the Trocmi, a small town which speedily fell 
into decay; Ancyra, the capital of the Tectosages, which 
under the Homans became the capital of the country, and 
has ever since retained its importance as one of the principal 
cities of Asia Minor (see AirooRi); and Pessinus, the cUef 
town of the Tolistobogii, where a splendid temple was conse- 
crated to Agdistis, the mother of the gods, the divinity who 
was worshipped at Rome under the title of Rhea or Cybele. 


Galatia took its name from a body of Gauls who invaded Asia 
Minor about the year 277 KO, They hod formed part of the army 
which invaded Greece under Brennus, but havina quarrelled with 
that commander, had left his standard, and marching into Thrace 
under generals of their own choice, advanced to Byzantium, whence 
they were invited by Nicomedes, king of Bithynia, to cross into 
Asia, and hel|) him in his stru^le against his brother Zipntes. 
After i»erforming the required services, they turned their arms 
apinst their employer, and ravaged the western half of Asia Minor. 
Their success allured other hordes of their countrymen, who readily 
took service with the Asiatic kinp in their wars against each other. 
No Oriental prince was found able to check them, until Attains, 
king of Peipmus, defeated them in a great battle, 2S9 B.O., and 
compelled them to settle in that part of the country which after 
them was called Galatia. They still remained independent, how- 
ever, and proved a foimidable foe to the Bomans in their wars witk 
Antiochus. It was found necessary to direct a special army against 
them, under On. Manlip, and the result of the campaign (189 B.C.) 
was Iheir complete subjugation to the power of Borne. Galatia was 
not at this time reduced to a Boman province, but the Gauls were 
still allowed to retain their own government under their tetrarchs. 
This mtem, however, gradually gave way, and the whole country 
passea under the authority of one ruler. The first of these sole 
tetrarchs was Doiotarus, a contemporary of Cicero and Ciesar, who, 
m return for the assistance which he gave the Bomans in their wars 
ogpiust Mithridates, was rewarded with a part of Pontusand Armenia 
**l?-r^** ityled king by the senate. It was afterwards 
umM with Lyooonia, Isauria, and several adjoining districts, under 
a Wng named Amyntaa, at whose deatl^ in 26 B.O., Qalatia became 
province. Theodosius the Great subdivided it for pur- 
govermnrot into Gidatia Prima, of whit^ Anoyra was the 
Seennda, with Pessinus for its chitf town. 

Cljdatia have in recent times been made the 
If iJ • French commission composed of 

trabU^SM^ f Delbet, and the result of their labours 

^ exoeptian of 

tnose Of Angora, they are not of much general interest 


QAIAT1AN8, Epistle to the. Oriffin . — Although 
^^ (teUtla,” as a united kingdom under Amjmtas, included 
Pisidia, as well as portions of Lycaonia and Pamphylia, and 
when constituted a Roman province was further enlarged so 
tlmt it extended from Taurus to the Euzine (PtoL, v. 1), it may 
with safety be taken for granted that the name is never used 
in the New Testament except in its older colloquial sense as 
equivalent to “Gallogr^ia” or “Eastern Gaul”(raXX^A 
Appian, JDe Bell. Civ.^ ii. 49), the country of those Galli 
roAdreu, KcXroi) whose migrations and final terri- 
torial limits have already been indicated in tbe preceding 
article.^ On this assumption, the history of the formation 
of the Christian “ churches of Galatia” is very obscure. It 
is obvious enough, from the epistle itself, that they had been 
planted by Panl ; but when, or under what circumstances, 
we are nowhere explicitly informed. In the Acts of the 
Apostles we read that, accompanied by Silas, he set out on 
what is generally known as his second missionary journey 
soon after the council of Jerusalem, which may be dated 
approximately as having occurred about the year 52 a.d.‘ 
^er having traversed “ Syria ” and “ Cilicia,” strengthen- 
ing the churchy they “passed through Phrygia and the 
region of Galatia (r^ TicXarucip^ )((iopav\ being forbidden 
of the Holy Ghost to preach the word in Asia; and after 
they were come to Mysia, they assayed to go into Bithynia, 
but the Spirit of Jesus suffered them not”^ The language 
here employed, even if, as Wieseler argues, it implies that 
preaching was engaged in, can hanlly & said to suggest of 
itself that churches had been formed on the route, but 
rather appears to hint at a forced and rapid marclu 
Acts xviiL 23, however, indicates that “disciples” at 
least had been made, and it is well known that in the 
narrative of the Acts many important passages in the 
eventful public life of the apostle have been passed with 
even less explicit allusion. Combining then the meagre 
facts which that narrative in this instance affords with 
inferences derived from incidental expressions made use of 
in the epistle itself, we conjecture the apostle to have been 
detained by ill-health (see Gal. iv. 13, “because of bodily 
weakness”), probably in the western district of Galatia 
(that of the Tolistobogii), though not at the capital Pessinus 
itself, but nearer the borers of Asia and Mysia ; and there, 
in the irpocrcvx*^' or synagogues, to have addressed his 
message to Jews,^ proselytes, and as many of the native 


^ See Strabo, xii. p. 560 (where the words are Tilt' in/y TaXarioM 
ical TaKXdypuKlov Kwyofidirriv); and compare Pliny {H, AT., v. 25), 
who continues to distinguish Lycaonia from Galatia. The later 
historian Memnon also incident^y mentious tliat the Galatie bad 
taken possession of ri^t' vvv ro^arfav KoXovfi^mif. Benan (SstiU 
Paul, p. 48) and, latterly, Hausrath (NTliche ZeitgeechichU, it 
258), however, uphold the theory that Paul when he uses the word 
Galatia intends the Boman province, and that by the Galatians we are 
to understand chiefly the Christians of Antioch, Tconiuni, Derbe, 
and Lystra. Their arguments are drawn from the ordinaiy usub 
laquendi of Paul (by Asia, Macedonia, Achaia he invariably means the 
provinces bearing these names); from the analogy of 1 Pet. i. 1, uliere 
all the districts mentioned hapMn to Ite “ provinces** ; from such eon- 
siderations as the inaocessibUm of Galatia proper; from inferences 
based on Acts xviii. 28, GaL 5, and other texts ; and from the 
admittedly perplexing fact that unless the churches of Derbe, Lystra, 
&c., be regarded as Galatian, we are left in ignorance of the names, 
localities, and histories of the churches addressed. But, os ha** l^u 
seen, the ancient umm loquendi appears on the whole to have dis- 
rega^ed the Boman division of provinces in this case at least ; more- 
over,' Iconinm was never a part of the Boman Galatia ; an<l in any 
case there would have been an inappropriateness m addressing 
Lycaonians and Pisidians by a title so rich in ethnological and 
historical suggestion as that of “ Galatians ** is. 

• The fhll consideration of the chronology of t]ii{ psriod of sacrea 
liistory must be postponed to tlie article Pai’l. 

« So Acta xvh 6, 7, according to tbe oldest texts. See Lachmann, 
TisoWdorf, Tralles. ...... 

* Pot the fact of the prevalence of Jews in Galatia reference niay hi 

made to the Monumeutum Ancyranum (Joseph., Ani., xvi. o 2; V 
xU. 8, 4); compare 1 ' '* 
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pagan population as could be induced to bear. The 
Qfdatians, although in their intercourse with one another 
they still continued to moke use of their ancient dialect, 
were quite able to understand the then almost universally 
diffus^ Greek and some of them, both Jews and 
Gentiles,^ almost immediately began to receive Paul’s 
doctrine with favour and even with enthusiasm (Gal. iv. 
14). How long this visit continued we are not told , but 
most of the chronological evidence goes to show that it 
cannot have lasted more than six months, and that it pro- 
bably came to an end within a much slioiter interval 
Besuming the journey by Mysia and the Troad, Paul and 
his companion preceded to ** Macedonia ” and ** Achoia,” 
spending in the latter province at least eighteen months, and 
finding no opportunity of revisiting Galatia for a space of 
at least three years. During this interval several causes 
must have been quietly but constantly working with a 
tendency to alienate the Galatian converts from the new 

gospel of the uncircuincision’’ (ci^yycAxov d^po/Svcrias, 

11. 7), and induce them to that conformity with certain 
parts of Jewish ceremonial which was even at that time 
described by the word Judaizing ” (iov8d£{[etv, Gal ii. 14). 
Even among those whose leanings were towards the spiritual 
religion of the Old Testament, Jewish habits of thinking 
and feeling conld never fail to assert themselves with con- 
siderable strongth; and there were also elements peculiar to 
the old pagan religion of the district whicli were fitted to pre- 
dispose even the heathen mind towards that ceremonialism 
and ** making a fair show in the flush " (ev7rpo<ra)7r^ai iv 
aapKi) whicli the apostle deprecated.^ How or when these 
tendencies had first begun to manifest themselves in the 
way of deliberate rebellion against tbo teachings which Paul 
had left behind him, can only bo a matter of pure conjec- 
ture ; but it would appear that, even if the revolt had been 
originated by Palestinian Jews, it had at least been fomented 
by other agitators who were Gentiles by birth (v. 12 ; vi. 

1 3) ; nor does it seem improbable that they had l^gun their 
work very soon after the time of the apostle’s first visit 
The second visit, mentioned in Acts xviii. 23, which must 
have taken place about 55 A.D., and have occupied very 
little time, appears to have been on the whole a pleasant 
one ; the apostle was still received with due respect (iv. 

12, 18), and may well have left Galatia with the impression 
that the disciples bad been ** strengthened ’’ by him, and 
that they ** were nmning well ” (v. 7). But shortly after 
his departure tidings reached him that, though the influence 
of the Judaizers had for the time been neutralized by 
his presence, it had begun to reassert itself with greater 
force than ever almost irnLiediately after he hod gone, and 
that his disciples had been su bewitched” that, after 
“ having begun in the spirit,” they were now endeavouring 
to be *^maclo perfect by the flesh.” He also learned that 
the reactionary doctrines had been supported by a suggestion 
that he himself was no teacher of indepeudent authority, 
but merely a subordinate, and that a treacherous one, of the 
original apostles and pillars of the church, whose gospel ” 
was emphatically ^'of the circumch^ion.” Immediately on 
receipt of tliis intelligence, he wrote the present eynstle. 

CotUetUs , — It consists of three parts, in which the 
personal, the doctrinal, and the practical elements respect- 

* 'See JeTOnie*s often-quoted Prol. in EpUt Cfal., ** Galatos, ezeepto 
eermone Oiaoo quo unmis orient! loquitur, propriam linguam eandem 
habere qaam Trevlroii.” Philolo^sts have hardly any doubt of the 
eaieDtialJy CSeltie character of this dialect; though many German 
thaologiam atill maintain it to have been Teutonic. See Ligbtfoot 
(Oalaiiant), and Qrimm in the Studien u. Kritiken for 1 876. 

* That there were any Jewa among Panrs converts here has some- 
times been doubted, but nnieasonably. See Gal. ill 23, 25; iv. 8. 

M a ee ms probable, however, that the Gentiles were in the m^ority. 

^ * Galatia, and particularly Pesafarai, was filmed for its worship of 

l^beie. See Uvy, xxzvIU. 18; Strabo, xlL n. 567. 


ively predominate. (1.) After an expression of inrprise 
at the instability display^ by his Galatian converts, the 
author proceeds to establish the divineness of his message 
by an historical proof of the wholly divine character of his 
commission to be its messenger. He urges that he had 
received his ai> 08 tle 8 hip directly from God ; and that, far 
from proceeding from men, it had been tardily, and so far 
reluctantly, acknowledged by them only after it had become 
an altogether patent and undeniable kct. His first visit 
to Jerusalem had been three years after his conversion. If 
it had not resulted in his recognition as on a footing of 
equality with the apostlas, it at least had not led to his 
taking any position of subordination ; while on hia second 
visit to Jernsalem he had met the apostles and deliberated 
with them on terms of undisputed parity. On the third oc-^ 
casion of his coming into contact with an apostolic person 
so distinguished as Peter, he bai openly withstood him and 
vanquished him in argument, thereby even establishing 
a superiority. (2.) He proceeds to state and defend the 
doctrine of juutificution by faith in the crucified Christ 
After alluding to it as a truth already established in their 
Christian consciousness (iii. 1-5), he proceeds to show that 
the same truth had been embedded in the whole Old 
Testament revelation, and was capable of being deduced 
from the entire course of the past history of the church. 
The religion of Abraliam had been a religion of faith, and 
his justiii cation had not been a justification by works (iii. 
6-18). The law which came later is misunderstood if it 
be regarded as superseding the promise which had been 
the foundation of the religion of tlie patriarch. Its relation 
to the promise was manifestly of a subordinate and tem- 
porary kind. To regard it as having been otherwise would 
be as absurd os to suppose that a Hagar and an Ishmael t 
could ever have taken that place in the family which 
belonged of inalienable right to Sarah and to Isaac (iii. 
19 — iv, 31). (3.) Ho exhorts to a continuance in the life 

of faith whicli is also the life of freedom, and warns against 
any relapse under the yoke of Judaism (v. 1-12). He 
explains that Christian freedom is a freedom conditioned 
by morality (v. 13 — vi. 10), and concludes with a recapitula- 
tion and the benediction. 

Genuineness^ Date^ and Place , — The genuineness of this 
epistle has nevei; been disputed. The external evidence is 
remarkably clear and continuous, while the internal has 
been such as to satisfy even the most negative school of 
modern criticism.^ Its autographic character, also, is 
inferred by many, including Hilgenfeld, Holzmanii, and 
other moierris, from tbo expression used in vi. 11 ; but it 
is at least i>os8ible that the word eyponl/a may refer only to 
vi. 11-18. The question as to its date has given occasion 
for considerable diversity of opinion. It has been seen that 
the apostle wrote immediately after he had heard of the 
change that had come over the Galatian churches, and 
that this change occurred soon ” (rax^cov) after his second 
visit These facts favour a date not much later than 55 
A.D. Further, a comparison of the epistle to the Galatians 
with those to the Romans and Corinthians results, on the 
whole, in favour of the opinion that it was the earliest of 
the four, or at all events not much later than the latest, in 
other words, aot later than 59 ▲.D. It is probably idle to 
attempt to fix the date much more precisely. « The reference 
in 1 Cor. xvi. ], which may mean either that friendly rela- 
tions with the Galatians had been until then uninterrupted, 
or that they hod been already restored, have determined the 
critics, according to tfie interpretation adopted, in placing 
it either early in the Ephesian sojourn or late in the 
Corinthian. The majority of the moderns is in favour of 
the former date (55-57 a.d.), but the latter still continues 

* The only diieantlDi; voice hae been that of Bauer (1851). 
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^ to And Bupiiortera. Reference has already been made to the 
theory of Renan and Hauarath, which leads them to assign 
this epistle to the period of the second missionary journey. 
Apart from the considerations which have been indicated in 
a preceding notei this view is open to the objection that it 
raises new and gratuitoua difficulties in connexion with.the 
history and chronology of the Acts ; it has accordingly 
met with comparatively little acceptance. According to 
some older writers, such as Michaelis, Koppe, Borgeri the 
supposed absence of any reference to the council of Jeru- 
salem implies a very early date ; English readers, on the 
other hand, are familiar with the statement derived from 
some of the later Greek MSS., and supported by the Syriac 
and Arabic versions, as well as by the weighty authority of 
Eusebius, Jerome, and Theodoret, that the epistle was 
** written from Rome.” This view has been advocated in 
modem times also by C. Schrader ; but the general verdict 
will probably continue to be, as it lias for some time been, 
adverse to a theory which would group this among the 
letters of the captivity rather than among those of an 
earlier period. 

On the relation of Galatians to the book of the Acts of 
the Apostles, see voL i pp. 124, 125. 

LifmUurt, — For an interesting and detailed account of the 
patristic commentaries on this epistle reference may be made to an 
excursus by Bishop Lightfoot {Saint FauVa Epiath to thfi Oalatiana^ 
1865, 2d ed. 1874). Those belonging to the Reformation period 
are sufficiently well known, particularly Luther’s, Calvin’s, and 
Beza's. Of modem Fnglisli commentaries the most exhaustive is 
that of Dr Lightfoot, already referred to; but those of Ellicott 
(1854), Jowett (1855), and Alford (1857) are also of great value. 
Ill Gennany one of the latest is that of Wiesoler {Commanta^r ilher 
dm Oalalerhriefj 1859); and among those who preceded him in this 
field, Winer (Pai^Z^ adOalataa Epiatola lot. versa etpefrpeUM anno- 
tations illrntrata^ 1829, 4th ed. 1859), Ustcri {Comm. il. d. Qalater- 
Imef, 1883), Huckert (1883), Olshausen (1840), T)e Wette (1845, 
3d ed. 1864), Meyer (1861, 6th ed. 1870), HUgenfeld (1852), and 
Kwald {Die Sesidachreiben dea Jfmtela Paulua ilberaetzt und erkidrt, 
1857) are all worthy of jiarticular mention. Windiaohmanii’s 
Commentar (1843) is an able and learned exposition from the 
Roman Catholic point of view. See also Holsteu (InhaH u, Gedan- 
krngang dca Br. a. d. Qalatcr^ 1869), Hofmann {Die heUige Sehrift 
Anien Teata7nent8 ztiaainvienJidnge^ui ausgelegt, 1868), Brnndes {JJ. 
Ap. P. Sendac?ircii)en a. d, Galutcr^ 1869), Sanday (vol. ii of Com- 
mentary ed, l>y B]). KJlicott), and Venn {On the Epistle to the Gala- 
tiana^ 1878). Much help in the interpretation of the epistle is 
to be derived from the various works on the oiaistle Paul und the 
apostolic period of church history; also from those on New Testa- 
ment Introduction, such as Hilgeufeld’s {Einl , 1875) uud Bleek’s 
{Einl., 1876). (J. S. BL.) 

QALATINA, a town of Italy, in the province and 
circondario of Lecce, on the road from Otranto to Taranto. 
It Btill preserves its ancient walls and towers, and possesses 
an interesting Franciscan church and monastery (St 
C>itharine*8), founded in the 14th century by Ilaimondo 
Orsini del Balzo, prince of Taranto. The frescos with 
which the church is richly decorated are of no small his- 
torical value. For a long time the inhabitants were attached 
to the Greek Church. In 1871 they numbered 7873. 

GALATZ, or Galaoz, a town and port of Roumania, 
principality of Moldavia, chief town of the district of 
Oovurlin, on the left bank of the Danube (there 2000 feet 
wide), between the mouths of the Pruth and Sereth, about 
85 miles from the Sulina mouth of the Danube, and 130 
miles N.K of Bucharest, with which it is connected by 
mil, lat. 46® 26' 12" N.. long. 28® 3' E. Golatz is said to 
have got its name from a colony of the same Galatians who 
invaded Asia Minor in 278 B.O., though this seems doubt- 
ful The town stands on a level plateau, and consists 
of two portions, an old and a new. The former, which 
is nearest to the river, is irregularly and badly built, with 
crooked streets paved with wood, some of them being 
regular Mwers. This part of the town is liable to be flooded, 
iukI as in the greater part of Roumania, the sanitary con- 
ditions are bad. The new town, whidi has rapidly extended 


-GAL 21 

during the past few years, is bnllt on the rising ground 
towai& the north-west It is partly paved, is much more 
open and comfortable than the old town, and contains most 
of the public buildings, consulates, Ac. Oalatz is now 
to a considerable extent lighted with gas, and some time 
ago a regular system of water-works was commenced to 
supply the town with purified and filtered water. There 
are several Roman Catholic and Greek churches, educa- 
tional institutions, a hospital, a quarantine building, Ac. 
In the church of St Mary is the tomb of Mazeppa, 
said, however, to have been rifled of its contents by the 
Russians. Galatz is the seat of the iiiteruational com- 
mission instituted by the treaty of Paris, 1856, to insure 
the free navigation of the mouths of the Danube; and 
by the treaty of Berlin, 1878, Roumania is to be repre- 
sented on this commission, which exercises its duties 
as far as Galatz independently of all territorial rights. 
Galatz has been a favourite place for crossing the Danube 
with military expeditious since the time of the Roman 
emperors, though during the war of 1877-78 the Russians 
did not adopt it except for parties of recounaissance. 
There are very few strictly Roumanian industries carried 
on at Galatz. lliere are several fiour-mills, saw-mills, and 
breweries, extensive cooperage works, and soap and candle 
manufactories to a small extent ; light wines are also mada 
Oalatz is an important free port, and shares with Ibraila 
most of the trade of the lower Danube. The navigation of 
the Sulina mouth of the river has so improved that steamers 
of 850 tons can sail up to Galatz. There are French, 
Austrian, Russian, and Britibh steamboat companies that 
carry on a regular trade with Galatz, and attempts have 
been made by the municipality to construct solid stone 
wharfs. For the traffic generally much inconvenience is 
felt from want of adequate quay and warehouse accommoda- 
tion ; but now that Roumania is an independent state, im- 
provements may be made in this and other directions. A 
considerable proportion of ships unload at Sulina and send 
their cargoes up to Galatz in lighters. The river is gene- 
rally frozen over for a few weeks during winter. 

I’lie staple article of cxpoit fi-om Galatz is grain of various kinds, 
of which large quantities arc grown in oil the districts situated on 
the Danube. In 1876 281 sailing sliips, 157 steamers, and 878 
lighters, of an iq^egate tonnage of 258,391 tons, cleared from the 
port of Galatz. The lighters had a total of 102,564 tons, while 
of the remainder 13 sailing ships and 70 steamers of 49,779 tons 
were British. In the some year the principal articles of export 
weie— wheat, 313,678 qrs.; maize, 423,776 qrs.; bailey, 160,448 
qrs.; oats, 421,457 qrs.; rye, 167,840 qrs.; flour, 391,667 cwt; 
fir planks, 766,869; besides considerable quantities of linseed, rape 
seed, beans, and small quantities of millet, wool, hides, cheese, and 
dried prunes. Of wheat 8000 qrs. went to Britain and 19,549 to 
Holland; maize, 71,500 qrs. to Britain, 21,000 to Malta; r^^e, 
68,485 qrs. to Holland; barley, 87,847 qrs. to Britain. The total 
value OT exports from Oalatz in 1876 was £1,215,621, being a con- 
sideroble increase over 1876. Tliere does not seem to be any return 
of exjiorts by rail, though Galatz is now connected with the general 
European railway system. The iin]>ort8 for 1870 w’ere valued 
roughly at £1,760,000, among which manufactured goods figured 
at £3.'i4,000; sugar, £117,000; coal, £112,000; ii-on, £80,000; 
caviare, £06,000; oil, £66,000; rice, £68,00O; coll'ee, £32,000; 
leather, £28,000; sacking, £29,000; soap, £26,000, GalaU is to 
cease to be a free port on 13th Januaiy 1880, after which import 
duties will be imposed. Constant stea-m cominunicatiou is niuin- 
tainod between Galatz and Constantinople, and i-egulw linos of 
steamers sail from London, Liverpool, and Hull. Them is u British 
consulate at Galatz. The population ia 1873 was estimated at 
80,000 ; if this is correct, it has more thid^ doubled itself in ten 
years ; it was only 8000 in 1885. 

GALBA, Seevius Sulpicibs (3 B.C.-69 A.p.), a Romw 
emperor. He came of a noble family} being sixth in 
direct descent from the great orator of the same^ name} 
though unconnected either by birth or adoption with the 
line of the first six Caosars. He owed his elevation to the 
growing power of the prsetorians and the discontent of the 
provincials, weary of "^ero^s rule, end begmning to assert 
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their independence. Ab Tacitue justly remarks, the death 
of Nero dimlged that secret of the empire, that emperors 
could be made elsewhere than at Borne. From the little 
we know of his earlier years he appears as a young man of 
remarkable gifts and even fascination — a strange contrast 
to his weak and unlovable old age. His biographer, 
Suetonius, relates that both Augustus and Tiberius pro- 
phesied to him his future rise. The story is improbable, 
though in part borne out by Tacitus, and rests on the 
authority of a credulous gossip, who inserts an omen or a 
prodigy at every turn of his hero’s fortunes; but it helps to 
show, what we learn from other sources, that while still a 
youth he was regarded as one who was capable of great 
things. He resisted the solicitations of the empress 
Agrippina, and refused the rich legacy of Livia Augusta. 
Bising through the various grades of office to the consulship 
in 33 A.D., he acquired a high and well-merited reputation 
both as a general and an administrator in the provinces of 
Oaul, of Africa, and of Spain, which he successively held. 
For the first half of Nero’s reign he lived in retirement, tiU, 
in 61, the emperor bestowed on him the province of 
Hispania Tarraconensis. 

The first years of his rule were marked by rigorous dis- 
cipline and strict justice, which sometimes degenerated into 
cruelty. We are told how he nailed the hand of a cheating 
money-changer to his bench, and how, when a guardian 
who had murdered his ward appealed to his Boman citizen- 
ship, he allowed him the honour of a higher gallows. It is 
true that daring the later period of his administration he 
was indolent and apathetic, whether it was that be sought 
to elude the jealousy of Nero, or, as is more probable, 
felt the mwing infirmities of age. Yet his career, taken 
as a whole, shows the justice of the common judgment, as 
reported by Tacitus, that all would have pronounced him fit 
for empire had he not been emperor indeed. In the spring 
of 68 Gkdba was holding an assembly at New Carthage 
when the news reached him of the insurrection in Oaul. The 
appeal of Vindei urging him to assume the championship 
of the oppressed human race placed Qalba in an awkward 
dilemma, and his decision was prompted not so much by 
ambition as by fear of Nero, whom he knew to be plotting 
his death. The fall and suicide of Vindez renewed his 
hesitation, when the news that Nymphidius Sabinus, the 
prefect of the praetorians, had declared in his favour, and 
by large promises in his name carried the troops with him, 
revived his spirits. Before, he had only dared to call him- 
self the minister of the senate and Homan people ; he now 
assumed the title of Caesar, and marched straight for Borne. 

At first he was welcomed by the senate and the party of 
order, but he was never popular with the soldiers or the 
people, and he soon forfeited the regard even of his few sup- 
porters. He was ruined by his virtues no less than by 
his vices. To the praetorians who claimed their promised 
largess he replied that he chose his soldiers and would 
not buy them. The mob was disgusted at the moroseness 
and niggardliness of a prince who hated all display, and 
rewarded a popular singer with a paltry present of five 
denarii. But the respectable classes had graver causes of 
discontent. They soon found that the government was 
wholly in the hands of three favourites — two of them 
officers, and one u freedman who had followed Galba from 
Spain. Thus the worst abuses of the last reign were revived, 
without any of its brilliance and gaiety. 

Galba was first made aware of the general discontent by 
an outbreak among the legions of Germany. He sought to 
avert the rising storm by an act which, if better timed and 
performed in a more popular way, might have saved him. 
He adopted as his coadjutor and successor Piso Frugi 
licinianus, a man in every way worthy of the honour. The 
speech in which he announced to Pjso his election has a 
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genuine ring^ and convinces us that his choice was wise and* 
patriotic ; but by the popolaoe it was attributed solely to 
fear, and the praetorians were indignant at it because un< 
accompanied with riie usual donative. When the elements 
of a revolution are all in train a leader is not far to seek. 
SaUrius Otho, a disappointed candidate for the office of Piso, 
entered into communication with the discontented pr»> 
torions, and was by them adopted as riieir emperor. Two 
soldiers from the ranks undertook to transfer the empire of 
Borne, and actually transferred it Galba, on his way to 
meet the rebels, was met by a troop of cavalry and 
butchered near the Lacus Curtins. A common slave severed 
the bald head from the body, and thrusting it inside hb 
toga presented the bloody offering to Otho. Thus perished,, 
unwept and unpitied, a man who, had he died a procuusul 
instep of an emperor, would have left as fair a fame as any 
Boman of the first century. 

GALBANUM (Hebrew, Ohdbmali\ Greek, xQkpdyq)^ a 
gum-resin, believed to be the product of Ferula galbanijlua^ 
Boiss. et Buhse, and F, ruhricaulie^ Boiss., indigenous to 
Persia, and perhaps also of other umbelliferous plants. 
From the stems of these it is said to exude as a milk-white 
juice, which is rendered yellow by exposure to light and air. 
It occurs usually in hard or soft, irregular, more or less 
translucent and shining lumps, composed of agglutinated 
drops or tears, or occasionally in separate tears, and is of 
a light-brown, yellowish, or greenish-yellow colour, and has 
a disagreeable bitter taste, a peculiar, somewhat musky 
odour, and a specific gravity of 1*212. Exposed to cold, it 
becomes brittle, and may reduced to powder (Pereira), 
To separate the vegetable and other impurities commonly 
present in it, galbanum is melted at 100° C., and strained. 
On analysis 100 parts yield aooui 05 of I'esin soluble in' 
ether and alkaline liquids, 20 to 25 of gum, and about 7 of 
volatile oil. Tbe last furnishes a colourless crystallizable 
substance, umhelliferone^ CgHgOs, which may be recognized 
by its formation of a blue colour with ammonia, destroyed 
by acids. Galbanum oil has been shown by J. Kachler 
(see Joum, Chem. Soc,^ xxiv., 1871, p. 258) to contain a 
colourless limpid oil, boiling at 160° to 165° C., and a blue 
oil, of boiling point 240° to 2^50° C., varying in quantity with 
the temperature of distillation, which is isomeric with oil 
of turpentine, asid identical with the oil of Matricaria 
Chamamilla^ L. Galbanum is one of the oldest of drugs. 
In Exodus XXX. 34 it is mentioned as a sweet spice, 
to be used in the making of a perfume for the taber- 
nacle. Hippocrates employed it m medicine, and Pliny 
{Nai. xxiv. 13) ascribes to it extraordinary curative 
powers, concluding his account of it with the assertion that 
«the veiy touch of it mixed with oil of spondylium is 
sufficient to kill a serpent.” By Arabian and Persian 
authors it was termed harmdy tbe plants producing it being 
known as kinneh and nafed (Boyle, Man. of Mat Med.). 
Avicenna extols the drug for its emmeuagogue, diuretic, and 
various other virtues, and as an antidote ** for all poisons.” 
In Chinese writings galbanum, is not met with as 
a distinct dnig (F. Porter Smith). It is now administered 
for its antispasmodic, expectorant, and stimulant properties. 
As an antispasmodic it is considered inferior to asafeetida, 
but superior to ammoniacum, which, however, is more effi- 
cacious as an expectorant in asthma. Galbanum (German, 
MuUerharz) has been supposed to have a stimulating effect 
upon tbe uterus, and has been given, qombiued with salts 
of iron, in amenorrhoea, and also is recommended in hysteria 
and neuralgia accompanied by uterine affections. It is an 
ingredient in the pUvla aeafoetidcB compoeila of pharmat^, 
and in a plaster, emplastrumgalbani^ which has been found 
serviceable in cases of indolent tumours and chronic arthritic 
swellings. Galbanum is imported to some extent from the 
Levant, but chiefly from India, through Bombay. 
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. Waring, Manual f^Practkal Thtra^'ka, 8d ed., 1871, P. 
811; FlUokiger and Hanbury, PlumnwiOf^pKia^ p. 285, 1874; 
Bentley and Trimen, M^idn^ Plants, No. 128. 

QALE, Theophilus (1628-1678), a distingukhed 
livine, was born in 1628 at King’s Teigntnouth, in Devon- 
shire, of which place his father was vicar. In 1647 he was 
mtered at Magdalen College, Oxford, where he took his 
degree in 1649, and M.A. in 1652. In 1650 he was 
node fellow and tutor of his college. He remained five 
^ears at Oxford, discharging actively the duties of tutor, 
ind was then appointed to a church at Winchester. After 
she restoration he refused to submit to the Act of Unifor- 
mity, and was ejected from his parish. In 1662 he accepted 
the post of tutor to the sous of Lord Wharton, whom he 
Accompanied to the college of Caen, in Normandy. He re- 
turned to England in 1665, and spent some years in literaiy 
work. The latter portion of his life he passed in London 
as assistant to the Rev. John Rowe, a dissenting minister, 
who had charge of an important church in Holborn. Gale 
succeeded Rowe in 1677, and died in the following year. 

His principal work. The Court of the OentiUs, which apiieared in 
parts in 1669, 1671, and 1676, is a strange storohonse of miscellaneous 
philosophical learning. It resembles the Intellectual System of 
Duel worth, though very inferior to that work both in general con- 
struction and ill fundamental idea. Gale's endeavour is to prove 
that the whole philosophy of the Gentiles is a distorted or mangled 
reproduction of Biblical truths. .lust as Cud worth referred the 
Democritean doctrine of atoms to Moses os the oridnal author, so 
Gale tries to show that the various systems of Greek tliought may 
be traced back to Biblical sources. Like most of the learned works 
of the 17th century, the Court of iJte OentUca is chaotic and unsys- 
tematic, wliile its erudition is rendered almost valueless by the 
complete absence of any critical discrimination. The other writings 
of Gale are — The Idea of Jansmism, 1669 ; Theophilus, or a Dis- 
course qf the SaiuVs Amity mith Ood iu Christ, 1671 ; Anatomy of 
infidelity, 1672 ; Idea Theologies, 1678 ; PhiUmphiaQmwalis, 1676. 

GALE, Thomas (1636-1702), au eminent classical 
scholar, was born at Scruton, Yorkshire, in 1636. He was 
educated at Westminster School and at Trinity College, 
Cambridge, of which he became a fellow. In 1666 he 
was appointed regius professor of Greek, In 1672 head- 
master of St Paul’s School, in 1676 a fellow of the Royal 
Society, and also prebendary of St Paul’s, and in 1697 dean 
of York. He died at York iu 1702. Gale published a 
collection of Opuscula Mytlujlogica, Ethica, et Physica, and 
editions of several Greek and Latin authore, but his fume 
rests chiefly on his collection of old works bearing on early 
English history, entitled Histarioe Auglicance Scriptores and 
Historim Britannuu^^ Saxouicos, Anglo-Danicaf, Scrifdores 
XV. He is the author of the inscription on the London 
Monument in which the Roman Catholics are accused of 
having originated the great fire. 

GALEN, Christoph Bernhard van (1600-1678), 
prince-bishop of Munster, was descended from a noble 
family in Westphalia, and was born I5th October 1600. 
After attending the Jesuit college at Miinster, and the 
uuiversities of Cologne, Mainz, Louvain, and Bordeaux, he 
was eIlf^pd in several diplomatic missions. Subsequently 
he beoiM colonel in the army of the elector Ferdinand of 
Bavaria, and took part in campaigns against the French and 
Swiss. On the death of Ferdinand he was chosen prince- 
bishop of Miinster, but scarcely had he succeeded in restor- 
ing the internal prosperity of his territories, and freeing 
them from foreign invaders, when an insurrection arose in 
the city which he was unable completely to subdue till 1 661. 
In 1664 he WM chosen, along with the margrave Frederick 
Dk administrator of military affairs of the 

Rhenish alliance in its war against the Turks. After the 
poace that followed the victoiy of St Gotthard, he concluded 
w allia^ with Charles IL of England against the Nether- 
lands; but through the intervention of Louis XIV. an 
imngement was made in 1666 by which the king of the 
Netherlands vacated all the territories of Galen, with | 
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the exception of the town of Borkelo. In 1672, in con- 
junction with France, Galen renewed hostilities against 
the Netherlands, but in the same year suffered a severe 
defeat at Coevorden, and although, along with the French 
general Turenne, he afterwards obtained several successes, 
he concluded a peace in 1674, by which he resigned all the 
advantages he had gained. In the following year he 
entered into an alliance with the king of Denmark and the 
elector of Brandenburg against Charles XL of Sweden, 
and in 1676 captured Stade, the capital of the duchy of 
Bremen, after which he took possession of that duchy aud 
of seveifJ places in the duchy of Verden. Subsequently he 
became involved in a war with East Friesland, and only 
consented to evacuate that territory on payuiout of a large 
sum of money. He died at Abaus, 19th September 1678. 

The Vie de Christop/te Bernard dc Oalen, ivSque de MUnster, was 
published at Bouen in 1679; J. Ab. AliH^n's iJe vita et rebus gestis 
Oh. Bern, de Oalen appeared at Koesfold in 2 vols. in 1694, an 
abridgment of this work at MUnster in 1790, and a more extended 
abridgment at Uliii in 1804; and Tuckiug’s OeschiefUe des Stifta 
Mii^uttcr unJter Oalen was published at Miinster in 1865. 

GALEN, or Galenub, Claudius, called Gallien by 
Chaucer and other writers of the Middle Ages, the most 
celebrated of ancient medical writers, was born at Pergamus, 
ill Mysia, about 130 a.d. His father Nicon, from whom 
ho received his early education, is described as remarkable 
both for excellence of natural disposition, and for mental 
culture ; his mother, on the other hand, appears to liave 
been a second Xanthippe. Iu 146 Galen cummoiiced the 
study of medicine, and iu about his twentieth year ho left 
Pergamus for Smyrna, in order to place himself under the 
instruction of the anatomist and physician Pelops, aud of 
the peripatetic philosopher Albiuus. lie subsequently 
visited other cities, aud in 158 returned from Alexandria 
to Pergamus. In 164 ho went for the first time to Rome. 
There he healed Eudemus, a celebrated peripatetic philo- 
sopher, and other persons of distinction ; aud ere long, by 
his learning and unparalleled success as a physician, earned 
for himself the titles of ** Paradoxologus,” the wonder- 
speaker, and ParadoxopoeuB,” the wonder-worker, thereby 
incurring the jealousy and envy of his fellow-practitioners. 
Leaving Rome in 168, he repaired to his native city, whence 
he was soon sent for to Aquileia, in Vonetia, by the 
emperors Lucius Verus and Marcus Aurelius. In 170 he 
returned to Rome with the latter, who, on departing thence 
to conduct the war on the Danube, having with ^fficiilty 
been persuaded to dispense with his |)ersoual attendance, 
appointed him medical guardian of his son Cummodus. In 
Rome Galen remained for some years, greatly extending his 
reputation as a physician, and writing some of his most 
important treatises. It would appear that he eventually 
betook himself to Pergamus, after spending some time at 
the island of Lemnos, where he learned the method of 
preparing a certain popular medicine, the “ terra lenmia ” 
or ** sigillata.” Whether be ever revisited Rome i? un- 
certuin, as also are the time and place of his death. Ac- 
cording to Suidas, lie died at the age of seventy, or in the 
year 200, in the reign of Septimius Severus. If, however, 
we are to trust the testimony of Abul-faraj, one of his 
Arabian biographers, liis decease took place in Sicily, when 
he was in his eightieth year. Galen was one of the most 
versatile and accomplished writers of his age. He com- 
posed, it is said, nearly 500 treatises on various subjects, 
including logic, ethics, and grammar. Of the [)ubli8hed 
works attributed to him 83 are recognized as genuine, 19 
are of doubtful authenticity, 45 are confessedly spurious, 
19 are fragments, and 15 arc notes on the writings of 
Hippocrates. 

Galen, who in his youth was carefully trained in the 
Stoic philosophy, was an unusually prolific writer on logic. 
Of the numerous commentaries and original treatises, a 
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ofttalogae of which is given in his work De PropriU Libru^ 
one only has come down to us, the treatise on Fallacies in 
diotione (inpt rwv mra riw <ro^urfidT<av), Many 

points of logical theory, however, are discussed in his 
medical and scientiiic writings. His name is perhaps 
best known in the history of logic in connexion with the 
fourth syllogistic figure, the first distinct statement of which 
was ascribed to him by Averroes. There is no evidence 
from Galen’s own works that he did make this addition to 
the doctrines of syllogism, and the remarkable passage 
quoted by M. Minas from a Greek commentator on the 
AncUytf^^f referring the fourth figure to Galen, clearly shows 
that the addition did not, as generally supposed, rest on a 
new principle, but was merely an amplification or alteration 
of the indirect moods of the first figure already noted by 
Theophrastus and the earlier Peripatetics. 

In 1844 M. Minoides Minas published a work, avowedly 
from a MS. with the superscription Oalftius^ entitled 
raA.i;i/ov Ehraycoy^ AioXcKrtfci;. Of this work, which con- 
tains no direct intimation of a fourth figure, and which in 
general exhibits an astonishing mixture of the Aristotelian 
and Stoic logic, Prantl speaks with the bitlerest contempt. 
He shows demonstratively that it cannot be regarded as a 
writing of Galen’s, and ascribes it to some one or other of I 
the later Greek logicians. A full summaty of its contents 
will be found in the Ist vol. of the GeaclMUe dvr Logik 
^591-610), and a notice of the logical theories of the true 
(klen in the same work, pp. 559-577. 

There have been numerous isBuesof the whole or parts of Galen’s 
works, amon^ the editors or illustrators of which may be mentioned 
tlo. Ikpt. OpiKo, 19. Leonieenus, L. Fuchs, A. Lacuna, Ant. Musa 
lirossavolus, Aug. Gadaldiuus, Courad Gesuer, Sylvius, Coruaiius, 
.loanncs Montanus, Jouiiues Cains, Thomas Linacre, Theodore 
Ooulstou, Caspar Hoffman, Rene Chartier, Haller, and Kuhn. Of 
Latin translations Choulaut mentions one in the 15th und twenty- 
two in the following oentuiy. The Greek text was edited at Venice, 
in 1525, 5 vols. fol. ; at Ihisel, in 5 vols. fbl. ; at Paris, with 
Ltitm vmioii by Rene Chattier, in 1(139, and in 1679, 18 vols. fob; 
and at Lcipsic, in 1821-38, by C. G. Knhn, considered to be the best, 
20 vols. 8vo. An e])itomc in English of the works of Hipiiocrates 
and Galen, by J. R. Coxe, was published at Philadelphia m 1846. 

Further details as to the life and an account of tno anatomical 
knowledge of Galen will be found in the art. Anatomy, vol. i. 
pp. 802-804. See also Rene Chai’tit*r’s Life, in his etlitiou of 
Ualeu’s works; N. F. .1. Kloy, iJictio'Miaur Hvttoriq\ic de la 
Midecinc.H. v. Galieii,” tom. i., 1778 ; F. A<lamH’8 **Coiumeuttuy” 
in his MrdU'al Warks of Paulas JEglneia^ London and Aberdeen, 
1834; J. Kidd, “A Cursory Analysis of tlie Works of Galen, so far 
ns they relate to Anatomy and Physiology,” Trans, Pnn^rwUd Med, 
ami t^urg. Assoc,, vi., 1837, i»p. 299 336; C. V. Darcmlieig, ii/’- 
jmUim des Commissanccs de Oalien siir VAnaUmiie, la PhyMogu, 
et la Pathologie da Systeme Nerveux (Th^e |>our le Hoetorat en 
Medecine), Paris, 1841 ; and J. R. Gasquet, ** The Pmcticol 
jMediciue of Galen and his Timo,” Tlie British arid Forciga Medico- 
Chirurgical liev,, vol. xi., 1807, pp. 472-488. 

GALENA, a city of the United States, the capital of Jo 
Daviess county, Illinois, is situated on the Fever or Galena 
river, 6 miles above its junction with the Mississippi, and 
on the northern division of the Illinois Central Hailroad, 
180 miles W.N.W. of Chicago. The city winds around 
the base of rocky limestone bluffs, which spring rather 
abruptly from the river on botli sides, and the streets rise 
above one another, and are connected by flights of steps. 

It is the commercial depdt of an extensive and fertile dis- 
trict, but owes its prosperity chiefly to the species of lead 
from which it takes its name, and the mines of which sur- 
round it in all directions, underlying, more or less densely, 
an area of over 1,500,000 acres. In these mines copper is 
also found in combination with the galena. In the earlier 
years the produce of the mines fonnd its way by water to 
8t Louis, but in 1829 the first load, 3000 lb, was conveyed 
overland to Chicago. In 1846 the yield reached its highest 
point of 50,000,0001b; in 1852 it was 40,000,000; and 
in 1877 only 3,300,000. This diminution is due to the 
absence of the expensive appb'>^n'*e8 necessary for deep 
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mining. Meanwhile xinc ore has been discovered, of which 
12,000,000 lb were mined in 1877. The lumber produce 
is also considerable, averaging 7,000,000 feet annually. 
The principal buildings are me German-English norma) 
school, the high school, and the building in which are 
included the custom-house and post-office. Galena has an 
iron-foundry, flour-mills, woollen mills, saw and planing 
mills, besides furnaces and manufactories for lead, zinc, co|i- 
per, and furniture. Mining commenced in 1820, and in 1822 
the United States began to grant leases of the mineral lands. 
The first street was laid out iu 1826 ; village government 
was legalised in 1837, and a city charter granted in 1839. 
Population in 1850, 6004; in 1860, 8196 ; and in 1870, 
7019, of whom 2473 were foreigners. 

GALESBUBG, a city of the United States, the capital 
of Knox county, Illinois, is situated at the junction of the 
Burlington and Peoria branches of the Chicago, Burling- 
ton, and Quincy Railroad, 163 miles Vv^'.S.W. of Chicago, 
and is the centre of a farming district of great fertility. 
Tt has several extensive manufactories of agricultural im- 
plements, besides carriages and waggons, and also contains 
the machino-shops and car-works of the railroad com- 
pany. It is the seat of two colloges, Knox College (Con- 
gregational), founded in 1841, and Lombard University 
(Universalist), founded in 1852, to both of which female 
students are admitted. Population in 18G0, 4953; and 
in 1870, 10,158, of whom 3136 were foreigners. 

GALIANI, Ferdinakdo (1728-1787), one of the most 
celebrated, if not one of the soundest, political economists 
of Italy, was born at Chieti on the 2d of December 1728. 
For his early education and opportunities of advancement 
in life he was less indebted to his parents than to his 
uncle, Monsignor Celestino Galiani. By his care, and at 
his expense, Galiani received the best education which Naples 
and Romo could theu furnish, becoming qualified for an 
ecclesiastical career at a time when a clever abb^ might hope 
to fill with profit and reputation important offices in the 
state as well as iu the church. Galiani gave early promise 
of distinction as an economist, and even more as a wit. At 
the age of twenty-two he had produced two works by which 
his name became widely known far beyond the boun^ of his 
own Naples. His taste for economic studies had been 
developed in the society of such men as Genovesi and 
Intieri, and prompted the composition of his Trattato della 
Momta, in which many aspects of the question of exchange 
are set forth, always with a special reference to the state of 
confusion then presented by the whole monetary system of 
the Neapolitan Government Galiani^s fame us a humorist 
dated from the appearance of the Raccolta in Marie del Baia, 
a work as popular in Italian literary circles during the last 
century as the llijtcUd Addresses and Bon Gaultier Ballads 
have been in our own. In this volume Galiani parodied 
with exquisite felicity, in a series of discourses on the death 
of the public hangman, tto style of the most and 

pedantic Neapolitan wiffiH||pf the day. GalianS^itical 
knowledge and social x£^;pointed himQjj^o the 

discriminating eye of CmHK his libenuminister 

Tanucci, as one eminently fitted to serve the (Government as 
a diplomatist in France. He was therefore attached in the 
character of secretary to the Neapolitan embassy at Parisi 
Tldther he repaired in 1759, at a time when a change in 
the relations between the courts of Paris and Vienna was 
about to exercise an influence on the course of the Seven 
Years’ War, when the different Bourbon courts were engaged ' 
in a common action against the Jesuits, and when economic 
science held a foremost place in the speculations of the most 
eminent French writers. (Galiani is chiefly remembered by 
posterity by the part which he took in these economic dis- 
cussions. His Dialogues sur Us bles, though published after 
his return to Naples, produced on its appearance a great. 
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impmsioD, and has again and again fornished to future 
controveraialiata aigumenta more apecioua than solid against 
the liberty of exporting com. llie criticism of Voltaire, 
that Qaliani’s volume united the wisdom of Plato and the 
wit of Moli^re, will not be accepted as a decisive judment 
on the merits of tibe treatise ; but It may be viewed as a 
tolerably fair test of the regard in which it was held by 
QfJiani’s contemporaries. Galianl returned to Naples after 
a ten years’ residence in Paris, where his reputation as a 
wit had long surpassed that of an economist or a statesman. 
Until his death at Naples, on October 30, 1787, he kept up 
with his old Parisian friends a correspondence, of which the 
tone on his side can only be compared to the wailing and 
jiowhng sent forth by Ovid during his banishment to the 
shores of the Euxine. Absence from Paris was with him 
the synonym of social and literary death. 

To the common editions of Galiani which are found in great 
public libraries must bo added the essay recently publish^ at 
Naples, V Abate Qaliani^ by Alberto Margbieri, 1878, and the 
copious extracts from his correspondence with Tanucci, likewise 
published very recently in the new series of Yiesseux’s VArchivio 
Storico, Florence, 1878. 

GALICIA, in German Galidm^ and in Polish Halicz^ a 
crown-land of Austria which comprises the old kingdoms of 
Galicia and Lodomeria, the duchies of Auschwitz and Zator, 
and the grand-duchy of Cracow. Towards the N. and R 
it has an extensive and irregular frontier conterminous 
with the Russian empire; in the S.W. it meets the 
Hungarian territory along the ridge of the Carpathian 
Mountains; its western borders, which are of small ex- 
tent, touch both Austrian and Prussian Silesia; and in 
the S. it is bounded by the province of Bukowina, which 
was separated from it in 1849. As its area is 80,299 
square miles, or more than 10,000 square miles greater than 
that of Bohemia, it is the largest of all the crown-lands of 
Austria. The population in 1869 was 5,418,016, which 
showed an increase since 1857 of 785,150. Of the whole 
2,660,518 were males, and 2,757,498 females. The density 
was greatest in the circles of Biala, Turnow, and Cracow, 
and least in the circle of Radwoma. In 1876 the total 
was 6,000,326. 

About a third of the whole area of Galicia is occupied by 
the Carpathians, and the greater proportion of the remainder 
consists of the terraces by which the mountain system 
gradually sinks down to the great eastern plains of Russia. 
Only a very small district near the Tistula can properly be 
described as lowland. The two most prominent summits 
of the Galician Carpathians are the Babia Qora or 
Women’s Mountain, 5648 feet above the level of the sea, 
and the Waxmuiidska, 7189. Of the famous massif of 
the Tatra, hardly a fourth is within the Galician bound- 
aries. 

By its rivers Galicia belongs partly to the basin of the 
Baltic and partly to the basin of the Black Sea. The 
Dunajec, the San, and the Premsza, tributaries of the 
Vistula, are the navigable streams of the western region ; 
and the Dniester, which is the principal river of the east, 
is navigable as far as Czartoria. There are few lakes in the 
country except mountain tarns ; but considerable morasses 
exist about the Upper Dniester, the Vistula, and the San, 
and the ponds or dams in the Podolian valleys are estimated 
to ^ver an area of 208 square miles. Of the 35 mineral 
springs which can be counted in Galicia, the most fre- 
quented are Konopowka, south of Tamopol, and Lubian and 
Sklo, west of Lemberg. The last is a good example of the 
intermittent class. The Galician climate is exceedingly 
severe, the range of temperature beipg nearly 145”. In 
July and August the mean temperature is 66^ or 67” 
Fahr.; in March it is 32*’ or 33^ Winter is long, and the 
nowfall, which ofteos begins in the early part of October, 

. is veiy abundant At Ctmow the anni^ precipitation is 


about 23 inches, and at Lemberg abont 28. Rather more 
than 6 per cent of the surface of Gktlicia is unproductive. 
Forests occupy upwards of 4 million acres, but they are so 
badly managed that in some districts straw has to be used 
as fuel ; 1,550,128 acres are devoted to pasture, 8,486,358 
are under tillage, and 3,007,024 are under gardens and 
meadows. Barley, oats, and rye, are the prevailing cereals , 
but wheat, maize, and legumiuous plants are also cultivated, 
and hemp, flax, tobacco, and hops are of considerable im- 
portance. In 1873 the whole crop of cereals amounted to 
9,878,563 bushels; and there were 2,016,326 bushels of 
pulse,and 65,581,331 bushels of potatoes. In 1869 the num- 
ber of horses in the crown-land was 695,610 ; of asses and 
mules, about 2000 ; of cattle, 2,070,572 ; sheep, 966,763 ; 
goats, 35,825 ; and swine, 734,572. The stocks of bees 
were upwards of 257,490, and the yearly produce of lioney 
and wax is about 18,300 and 7166 cwt. respectively. In 
West Galicia there are mines of coal, ironstone, and zinc 
oro ; and in Eastern Galicia a certain quantity of lignite is 
obtained. The iron ore is poor, containing only 10 or 11 
per cent, of metal ; and in 1873 the out-put did not exceed 
108,546 cwt. Salt is procured both from mines and from 
salt-springs in sufficient abundance to make it an article of 
export to Russia. Tlie great factory at Kalusz for the 
making of potash was closed in 1875, the company having 
failed ; and the exploitation of the rich petroleum springs 
of East Galicia languishes for lack of ca[)ital. Cracow is 
the centre of the iron manufacture, but it is of compara- 
tively small development Tile works are very numerous ; 
stoneware is prrnluced in a few establishments; and the 
glasL works number about 15. In 1874 there were 237 
brewerieu, 598 distilleries, and 3746 mills, — no fewer than 
3524 of the mills being driven by water aud 172 by wind. 
Cigars are manufactured at Monasteryska and Winniki, 
Cracow, Jupieluica, and Zablotow. The textile industries 
are for the most part very slightly developed, but the linen 
trade employs 11,255 looms. Railway traffic is rapidly 
increasing. There is a large transit trade down the river 
Dniester to Russia by means of light boats built at 
Zuravero, Holicz, Marianpol, Ac., which are usually broken 
up for firewood when they reach Odessa ; and all the 
navigable streams, both north and south, are used for the 
transport of wood from the forests. Large quantities of 
Galician timber thus find their way to Dantzic, Stettin, 
Hamburg, and Berlin. The country is divided into the 
eight districts of Lemberg, Zloczow, Tamopol, Stanislawow, 
Sambor, Przemysl, Tarnow, and Cracow, which altogether 
comprise 74 administrative circles. There are in all 83 
towns, 230 market villages, and 11,000 hamlets, the most 
populous places being I<omberg, 87,109 ; Cracow, 49,835 ; 
Taraow, 21,779 ; Tamopol, 20,087; Brody, 18,890; 
Kolomiya, 17,679; Drohibiez, 16,888; Przemysl, 15,185 ; 
Stauislaui 14,479; Sambor, 11,749, Jaroslau, 11,106; 
Rzeszow, 10,090 ; and Sniatyn, 10,305. The chief town 
is Lemberg, which is the seat of the royal imperial Ueuten 
ancy or K. Statthaltereu According to the laws of 
1861 the diet of Galicia consists of the three archbishops 
(those of the Roman Catholic, the Greek Catholic, and 
Armenian Catholic Churches), the three Roman Catholic 
bishops, the rectors of the universities of Lemberg and 
Cracow, 44 representatives of the larger landowners, 4 
representatives of the capital, 3 representatives of the 
chambers of trade and industry, 16 from the towns and 
industrial centres, and 74 from the rural communes. Sixty- 
three members are sent to the imperial diet, of whom 20 
represent the landowners, 13 the towns, 27 the rural com- 
munes, and 3 the chambers of trade, Ac. The two principal 
nationalities in Galicia are the Poles and the RutheniMS — 
the former predominating in the west and the latter in the 
east. The Poles who inhabit the CarpathituiB are distin- 
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r ' hed M Gk>ialiBn8 (from gor, a moontain), and those of 
lower rmons as Masaree and Oracoviaks. Tiie 
Bnthenian highlanders bear the name of Hnsolians. 

Galicia (or Halioz) took its rise along with the neighbonriiig 
principality of Lodomeria (or Vladimir) in the course of the 12tn 
oentuiy— the seat of the ruling dynasty being Holies or Halitch, a 
town in the present district ofStanislawow at the confluence of the 
Lukev with the Dniester. Disputes between the Galician and 
Lodomerian houses led to the interference of the king of Hungary. 
Bela III., who in 1190 assumed the title of Etx OalaiuB^ and 
appointed his son Andreas lieutenant of the kingdom. Polish 
assistance, however, enabled Vladimir the former possessor to expel 
Andreas, and in 1198 Roman, prince of Lodomeria, made himself 
master cd Galicia also. On his death in 1206 the struggle between 
Poland and Hungary for supremacy in the country was resumed ; 
but in 1216 it was arranged that Daniel, son of Roman, diould be 
invested with Lodomeria, and Koloman, son of the Hun^rian king, 
with Galicia. Koloman, however, was expelled by Mstislafr of 
Novgorod; and in his turn Antlroas, Mstislaff's nominee, was 
expeUod by Daniel of Lodomeria, a poworfhl prince, who by a 
flexible policy succeeded in maintaining his position. Though in 
1285 he had recognized the overlordship of Hungary, yet, when 
he found himself nard pressed by the Mongolian general Batu, he 
called in the assistance of Innocent IV. and accepbad the crown of 
Galicia from the hands of a papal legate ; and again, when Inno- 
cent disappointed his expectation, he returned to his former con- 
nexion with the Greek Chunih. On the extinction of his line in 
1840 Casimir III. of Poland incorporated Galicia and Letnbeig; on 
Casimir’s death in 1870 Louis the Great of Hungary, in accordance 
with previous treaties, liecame king of Poland, Galicia, and Lodo- 
meria; and in 1382, by the marriage of Louis’s daughter with 
Ladislaus II., Galicia, which ho had regarded as part of his Hun- 
garian rather than of his Polish possessions, became definitively 
assigned to Poland. On the first partition of Poland, in 1772, the 
kingdom of Galicia and Lodomeria came to Austria, and to this was 
added the district of New or West Galicia in 1796 ; but at the 
peace of Vienna in 1809 West Galicia and Ciacow were snrrendcrcd 
to the grand-duchy of Warsaw, and in 1810 part of East Galicia, in- 
cluding Tamopol, was made over to Russia. This latter portion was 
recovered by Austria at the peace of Paris, and the former came 
back on the suppression of tuc independence of Cracow in 1846. 
Within the short period since 1860 great advances have been made 
in many ways in the development of the natural resources of tlie 
country and in the education ‘ of the people ; and the general 
prosperity of the kingilom is evidenced by the rapid growth of 
several of its larger towns. 

See Lill do Lllljnb«ch, ^ Poserlptlon dii tuusln de la Oullcle et de is Podollo,** 
In M4moir€i de la ioft4t4 ff4ologiaue de France, tome 1., mdni. Iv., 1888-^; 
Schmedes, Geogr ~etatUt, tTcftrreicM Oalitimt, Lemberg, 1869; Lipp, Verkehn- 
und Hmdetiwrkd^tnUM Oalieims, Prague, 1H70; Zolilicku, pollt. und 

■nclalen ZustUndo Galiziona,” In Umere Zeit, 1870; ** Dio Kutbenor In Gallzlt•l^” 
in Die Olohut, 1870; Pllat, Ziatiit MittMl. dber die Verhdltnim Galiticm, 
Lemberg, 1R74; Ortirepertorium det Mnigreidu Galitim und Lodomenen 
(ofll^'ial), Vienna, 1874 ; Zellcke, ^ Die dontschen Kolonlcn In Gallzien,** in Im 
Feuen Reich, 1876; Kelb In JahrheHcht dec K, GmI, Reicht-Atutali. 1876; 

** CultnrfortHchiitte in Gallzlen,** In Dae Aueland, 1876 Remarkable akcleheti 
Of Galician life have been given by Sacher-Maaocli, iirhoto works are well known 
In France and Germany. A rlvh uierature on the sui joct exists In Polish. 

O ALICIA (Oallmcia or Callsecia, KaWaucln, KaXoiK&i), 
an ancient kingdom, countsliip, or province in the N.W. 
angle of Spain, now divided into the provinces of Cornua, 
Lugo, Orense, andPontevedra, lies between 41” Sr and 43® 
47' N. lat, 6” 50' and 9® 16' W. long., and is bounded on 
the N. and W. by the Bay of Biscay and the Atlantic, on 
the S. by the Portuguese provinces of Eutre Douro e Minho 
and Traz os Montes, and on the E. by Leon and the 
Asturias. The greatest length is about 125 miles, greatest 
breadth 115 miles; area, 11,222 square miles ; population 
(1867), 1,937,792. Oalicia is traversed from E. to W. by 
a ooutinuation of the great Pyrenean and Cantabrian ciiain ; 
and its surface is further broken by two spars from that 
system, which, fanning in a south-westerly direction, en- 
close the basin of the Miiio. The average elevation of the 
province is considerable, and the maximum height (6593 
feet) is reached in the Pefia Trevinca on the east border of 
Orense. The principal river is the Miiio (Portuguese, 
Minho; Latin Miniuz; so named, it is said, from the 
minium or vermilion found in its bed), which, rising near 
Mondo&edo, within 20 miles of the noilheni coast^ after a 
coarse of 170 miles in a south and south-west direction 
enters t^ Atlantic near the port of La Ouardia. It is 
navigable by small veisels on tne lower part of its conrsa 
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Of the numerous affluents of the MiRo, the most important 
are--on the left the 811, which rises among the lof^ moun- 
tains between Leon and Asturias, and on the right uie Te% 
whidi rises on the eastern flank of Monte Fana Among 
other rivers having a westerly direction may be mentioned 
the Tambre, the Ulla, and the Leres or Ler, which fall into 
the Atlantic by estuaries or riaa called respectively Ria 
Muros y Noya, Bia Arosa, and Ria Ponteyedra. The riven 
of the northern versant, each as the Eume, the Juvia, and 
the Mero, are, like those of the Asturias, for the most part 
short, rapid, and subject to violent floods. The coost-lme 
of Galicia, extending to abont 240 miles, is everywhere bold 
and deeply indented, presenting a large numbw of secure 
harbours, in this resp^ forming a marked contrast te the^ 
neighbouring provmce. The Eo, which bonnds Galicia on 
the east, has a deep estuary, the Bivadeo, which oflfers a 
safe and commodious anchorage in 3 fathoms water at ebb- 
tide. Further to the west is Yivero Bay, 1 mile wide and 
3 in length, affording good anchorage throughout, with from 
6 to 8 fathoms of water. The Ria del Varquero y Yares 
is of a similar character ; while the harbour of Ferrol (see 
Febbol) ranks among the best in Europe. On the opposite 
side of Betanzos Bay (the or Portus Magnus of 

I the ancients) is the great port of Corufla (see Cobunna). 
The princip^ port on the western coast of Galicia is that 
formed by the deep and sheltered bay of Yigo, which is 
navigable for vessels of 500 tons to a distance oM6 miles 
from the ocean; but there are also good roadsteads at 
Corcubion under Cape Finisterre, at Marin, and at CarriL 
The climate of the Galician coast is mild and equable, bat 
the interior, owing to the great elevation (the town of 
Lugo is upwards of 1900 feet above the sea level), has 
a wide range of temperature. The rainfall is exceptionally* 
large, and snow lies on some of the loftier elevations for a 
considerable portion of the year. The soil is on the whole 
fertile, and the produce very varied. A considerable 
quantity of timber is grown on the high lands, and the rich 
valley pastures support large herds of cattle, while the 
abundance of oak and chestnut favours the rearing -of 
swine. In the lowland districts good crops of maize, wheats 
barley, oats, and rye, as well as of turnips and potatoes, are 
obtained. The fruit also is of excellent quality and in great 
variety, although the culture of the vine is limited to some 
of the warmer valleys in the southem districts. The 
dehesas or moorlands abound in game, and fish are plentiful 
in all the streams. The mineral resources of the province, 
which are considerable, were known to some extent to die 
ancients. Strabo speaks of its gold and tin, and Pliny 
mentions the gemma Gallaica. Minos of lead, tin, copper, 
and iron pyrites continue to be wronght, though under 
considerable disadvantages, and chiefly by foreign capitalists. 
Galicia is also remarkable for the number of its sulphur and 
other warm springs, the most important of which are those 
at Lugo and those from which Orense is said to take its 
name (Aqn» urentes). 

Ethnologioally the Galidans (Gallegos) are allied to the 
Portuguese, whom they resemble in dUe^ in appearance, 
and in habits more than the other in^bitants of the 
peninsula. The men are well known all over Spain, and 
also in Portugal, as hardy, honest, and indnstrions, bat for 
the most part somewhat unskilled, labourers ; indeed die 
word Gkdlego has come to be almost a ^onym in Madrid 
for a ** hewer of wood and drawer of water.” Agriculture 
engages the greater part of the resident popnlation, both 
mfde and female ; other industries are little developed and 
the fisheries are not extensive. There are a few linen and 
cotton factories in the larger towns. The principal exports 
are live catde, preserved meats, eggs, bones, mineral ore^ 
fish oil, salt fish (especially sar^nes), chestnuts and other 
nnts, grain (especially maize), and potatoes. The firs^men- . 
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\ioDed item is the most consideraUe ; the exports to 
England from Oomfta alone haying mounted iu 1875 to 
17,000 head, at an average valne of £15. The chief im- 
ports are ooal, iron, tobacco, and manufactured goods. 
Apart from the few carreteras reales or royal roads, vehich 
nie, as elsewhere in the Peninsula, unexceptionable, the 
means of internal oommnnicatioti in Oalioia are decidedly 
defective. The only railways ore those betwixt Lu^ and 
Ooruiia (61 miles), and betwixt Santiago and Carril (24^ 
miles). Another line, from Vigo to Orense, has been iu 
•course of construction for some time, and it is also proposed 
to connect Lugo with Astorga. Ocdicia has 10 cities and 
115 towns. The capital is ^ntiago, which is also an arch- 
» bishopric, with a population of 29,000. Lugo, Tuy, Mon- 
•doftedo, Orense, are also episcopal sees. The largest city is 
CJoruha, the seat of the audiencia (population about 40,000). 
The others are Ferrol, Vigo, Betansos, and Pontevedra. 

QallfecU, the country of the CaUaici or Gallaid, eecme to have 
been very imperfectly known to the earlier geographers. Accord- 
ing to Eratosthenes the entire population of the peninsula were at 
•one time called Qalate. The re^on properly called by their name, 
bounded on the S. by the Douro and on the £. by the Navia, was 
drat entered by the &}man legions under Decius Junius Brutus in 
187-6 B.O. (Livy, Iv., Ivi., but the final subjujgation cannot 

be placed earlier than the time of Augustus. Under the Antonines, 
possibly even under Hadrian, GallsBcia and Asturia were erected 
into a separate Provincia Ceesaris, having Iteen regarded previously 
as merely a portion of Lusitania. On the partition of Spmn, whiun 
followed the successful invasions of the Sueviuns, Alans, and Van- 
dals, Galleeoia fell to the lot of the first-nanied (411 A.n. ). After an 
independent subsistence of nearly 200 years, the Snevian kingdom 
was annexed to the Yisigothic dominion's under Leovigild in 690. 
In 718 it was occupied by the Moors, who in tnm were driven out 
•of it about the year 784 by Aljihonso 1. of Asturias and his brotlier 
Froela. Daring the 9th and 10th centuries it was the subject of 
• dispute between more tlian one count of Galicia and tbe suzerain, 
ana its coasts were repeatedly ravaged by the Norsemen. When 
Ferdinand 1. divided his kin^lom among his sons in 1068, Galicia 
was the portion allotted to Garcia, the youngest of the thice. Ten 
years afterwards it was forcibly reannexea by Garcia’s brother 
Alphonso, and thenceforward it remained an iutogrul part of the 
kingdom of Castile or of Leon. The honoraiy title of count of 
Clalioia has ftvquently been borne by younger sons of the Sr^ish 
sovereign. In the patriotic struggles of 1808 the junta of Galicia 
took an important part. For ad^uistrative pur|Ki8es the ancient 

£ roviuce has since 1888 been divided into four, namely, Corufia, 
•ugo, Orense, and Pontevedra. 


GALILEE (FoXiXiua, the most northerly of tbe 
three provinces into which Palestine was at the Roman 
period divided, was bounded on the K by the Jordan, on 
the S. by Samai^ on the W, by the Mediterranean, on the 
N.W. by Phoenicia, and on the N. by the Leontes, the 
•extreme length being about 60 miles, the extreme breadth 
30, and the area 1000 square miles. The Galilee thus 
defined, however, though doubtless the Galilee of Herod’s 
tetrarchy and of later centuries, was hardly that of ordinary 
mrlance at the beginning of the Christian era. Josephus 
liimself, while substantially giving these boundaries {B, 
iu. 3, 1, and elsewhere), yet incidentally in one place speaks 
•of Upper Galilee as constituting tbe whole of Galilee proper 
{AiU. XX. 6, 1), and elsewhere in giving Xaloth (Iksftl) and 
Dabaiatta (Debfirieh) as bonudanr towns, seems to exclude 
from Ghdilee the plain of Esdraefon. In the early period 
of the history of Israel, the word or meaning a 
•circle was hmrdly a proper name at all, but was applied to 
several districts wiw considerable generality. Thus in 
Josh, xiii 2 and Joel iv. 4 reference is made to the 
^borders” or coasts ” (Oeliloth) of the Philistines. In 
Josh. xxiL 10, 11, however, the ‘‘Qeliloth” of Jordan 
ine^ the plain of Jordan referred to in Exekiel xlviL 8 as 
tM eastm Gelilah’' (compare Jo^* xviiL 7); while in 


XX. 7, XXL 32, liag<3kdil denotes the north portion 
of ™ tonitoiT of Na^tali westward of Merom, where 
K ad y l^ m of the six ddee of nrfuge, lay. Here were 
^ twenty ^ worthbee’’ dtiee whuh Solomon gave 


to Hiram (1 Kings ix. 11 ; 2 Chr. viiL 2) ; and here, not- 
withstanding the conquests made successively by Joshua, 
several of the judges, David, and Solomon, the population 
seems to have retained a prevailingly ethnic character; 
for even in Isaiah’s time **the land of Zebulun and 
the land of Naphtali is called Galilee of the Gen- 
tiles” (Isa. ix. 1 ). After the deportation by Tiglath Pileaer 
(2 Kings XV. 29), in which it is to be presumed that chiefly 
Israelites were carried away, this ethnic character would 
most probably be intensified and extended rather than 
diminished either in area or in amount ; and already in tbe 
time of the Maccabees, accordingly, we find the word app^ 
ently used iu a considerably wider sense tlian in earlier 
times (1 Macc. v. 14, 15, x. 30 , cf, Tob. i. 2). The later 
extension of the designation cannot be more particularly 
traced, but we know with considerable exactness what the 
limits were at the time of the Talmudists. The southern 
boundary was defined by the towns of Bethsbean (Beisfin), 
Ginsea (Jenin), Caphar Utheni (Kefr Adfiu), and by the 
ridge of Carmel; on the east tbe Jordan formed the limit; 
while on the west and north the line ran from Carmel to 
Accho (Akka), and thence ascended eastwards by a great 
valley just south of Achzib (ez 2Ub) exteuding 8 miles, past 
Kabartha (el Kfibry), Gatliin (J’athfin), and Beth Zanita 
(Zuoinita), to Gelila (Jelil), wliefre it turned north near 
M’alia, probably the Melloth which Josephus notices as on 
his boundary {B, •/., iii. 3, 1) From Melloth it ran 12 
miles north to Kania and Aiya (probably Kftuah and ’Aiya), 
and then appears to have run east along a high ridge by 
Berii and Tirii (Berifis and Tireh), and thence, after a 
course of 5 miles, it trended north-east by Tifni (Tibnin), 
Sifneta (Safod el Battikh), Ailshitha (’Atshith), and Aulam 
(Alm6n), arriving thus at the deep gorge of the Leontes. 
Turning east it passed Migdol Kherub (el Kburbeh) and the 
“hollow of Ayun” (Merj ’Ayfin), past Takra (unknown) 
to Turtalga (“ the snowy mountain,” or Hermon), and to 
Kisrin and tne bounds of litir— that is, to Csesarea Philippi 
(now Bfinias), and thus to beyond Jordan. The boundary 
between Upper and Lower Galilee was natural, being marked 
on the east by the town of Caphar Haimnya (Kefr ’Anfin), 
situated at the foot of tbe high ridge which formed the 
actual line ; Bersobe, on the same boundary (Josephus, B 
t/., iii, 3, 1 ), is not as yet known. 

Lowtr GaliUe. — The whole of Galilee presents country 
more or less disturbed by volcanic action. In the lower 
division the bills are all tilted up towards the east, and 
broad streams of lava have flowed over the plateau above 
the sea of Galilea In this district the highest hills are only 
about 1 800 feet above tbe sea. The ridge of Nazareth rises 
north of the great plain of Esdraelon, and north of this again 
is the fertile basin of the Buttauf, separated from the sea- 
coast plains by low hills. East of the Buttauf extends the 
basaltic plateau called el Ahma (“tbe inaccessible”), rising 
1700 feet above the sea of Galilee North of the Buttauf 
is a confused bill country, the spurs falling towards a broad 
valley which lies at the foot of tbe mountains of Upper 
OalQee, This broad valley, running westwards to the coast, 
is tbe old boundary of Zebulun — the valley of Jiphthah-el 
(JobIl xiz. 14). The greet plain of Esdraelon is of trian- 
gular form, bounded by Gilb^ on the east and by the ridge 
which runs to Carmel on the west, It is 14 miles long 
from Jenin to the Nazareth hills, and has a mean measu^ 
ment of 9 miles east and west. It rises 200 feet above the 
sea, the hills on both sides being some 1500 feet higher. 
Tbe whole drainage is collected by the Kishon, which rim 
through a narrow gorge at the nort.h-we.st comer of the 
^ain, descending beside the ridge of Carmel to the s^ 
The broad valley of Jezreel on the east, descending towarw 
the Jordan valley, forms the gate by which Palestine is 
entered from beyond Jordan. Mount Tabor stands isolated 
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ia the plain at the north-east comer, and rather further 
south t^ conical hill called Neby Dnby ^es between Tabor 
and Oilboa. The whole of Lower^Galilee is well watered. 
The Kishon is fed by sprinjp from neai: Tabor and from a 
copious stream from the west side of the plain^f Esdraelon. 
North-west of Nazareth is W&dy el Melek, ap open valley 
full of springs. The river Belus, just south of Acre, rising 
in the sea-coast marshes, drains the whole valley of Jiphthah- 
eL On the east the broad valley of Jezreel ia full of 
magnificent springs, many of which are thermal The 
plains of Esdraelon, and the Buttauf, and the plateau of el 
Ahma, are all remarkable for the rich basaltic soil which 
covers them, in which com, cotton, maize, sesame, tobacco, 
millet, and various kinds of vegetable are grown, while 
indigo and sugar-cane were cultivated in former times. The 
Nazareth hills and Gilboa are bare and white, but west of 
Nazareth is a fine oak wood, and another thick wood 
spreads orer the northern slopes of Tabor., The hills west 
of the great plain are partly of bare white chalky partly 
covered with dense thickets. The mountains north of the 
Buttauf are rugged and covered with scrub, except near the 
villages*, where fine plive groves exist The principal places 
of importance in Lower Galileo are Nazareth (10,000 
inhabitants), Sepphoris (now Sefffirieh). a large village 
standing above the Buttauf on the spurs of the southern hills, 
and Je^n (EnOannim), a fiourishing village, with a palm 
garden (.3000 iuhabitants)..t<. The ancient capital, Jezreel 
(Zerin), is now a miserable village on a precipitous spur of 
Gilboa ; north of this are the small mud hamlets, Solam 
(Shunem), Endfir (Endor), Nein (Nain) ; on the west side 
of the plain is the ruin of Lejjfin (the Legio of the 4th 
century, which was then a place of importance). In the 
hills north of the Buttauf is Jefd.t, situated on a steep hill- 
top, and representing the Jotapata defended by Josephus. 
Refr Kenno, now a fiourishing Christian village at the foot 
of the Nazareth hills, south of the Buttauf, represents the 
probable site of Caiia of Galilee, and the ruin K&na, on the 
north side of the same plain, represents the site pointed out 
to the pilgrims of the 12th and 13th centuries. 

i7pp<?r OalHee . — The mountains are tilted up towards the 
sea of Galilee, and the drainage of the district is towards 
the north-wesL On the south the rocky range of Jobel 
Jermfik rises to 4000 feet above the sea ; on the east a 
narrow ridge 2800 feet high forms the watershed, with 
steep eastern slopes falling towards Jordan. Immediately 
west of the watershed are two small plateaus, covered with 
basaltic debris, near el Jish and Kades. On the west are 
ragged mountains with deep intricate valleys. The main 
drains of the country are — first, WAdy el ’ Aytn, rising north 
of Jebel Jermfik, and running north-west os an open valley, 
and secondly, Wddy el Ahj&r, a rugged precipitous gorge 
running north to join the Leontes. The district is well 
provided with sprin^'throughout, and the valleys are full 
of water iu the spring time. Though rocky and difficult, 
Upper Galilee is not barren, the soil of the plateaus is rich, 
and the vine fiourishes in the higher hills, especially in the 
neighbourhood of Refr Birim. The principal town is Safed, 
perched on a white mountain 2700 feet above the sea. It | 
has a population of about 9000, including Jews, Christians, I 
and Moslems. It is one of the four sacred cities in Pales- 
tine revered by the Jews, to which nationality the majority 
of the inhabitants belong. Among the smi^er towns we 
may notice Meirfin, near Safed, a place also much re- 
vered by the Jews as containing the tombs of Hillel, 
bhanunaii and Simeon bar JochaL A yearly festival of most 
euziouscharaoter is here celebrated in honour of these labbia. 
The site of Haior, one of the chief towns of Galilee in 
Bible timei^ has also been lately zecoveied. It waseituated 
•oooidiag to Joaephua, above the Lake Semechonitis (Bahr 
elHfil^eiid the nameHudtreh. identioal with the Hebraw 


Hazor, has been found by the survey party in 1877 apply^ 
ing to a mountain and plain, near an ancient ruin, in the 
required position. The little village of Rades represents 
the once important town of Radesh Naphtali (Josh. six. 
37). The ruins are here extensive and interesting^ but 
! belong apparently to the Greek period. 

The population of Galilee is mixed. In Lower Galilee 
the peasants are principally Moslem, with a sprinkling of 
Greek Christians round Nazareth, which is a Christian 
town. In Upp^r Galilee, however, there is a mixture of 
Jews and Marouites, Druses and Moslems (natives or 
Algerine settlers), while the slopes above the Jordan are 
inhabited by wandering Arabs. The Jews are engaged in 
trade, and ibt Christians, Druses, and Moslems in agricuU 
ture ; and the Arabs are an entirely pastoral people. 

The principal products of the country are corn, wine, oil, 
and soap (from the olives), with every species of pulse and 
gourd. 

The antiquities of Galilee include cromlechs and rude 
stone monuments, rock-cut tombs, and wine-presses, with 
numerous remains of Byzantine monasteries and fine 
churches of the time of the crusades. There are also re- 
mains of Greek architecture in various places, but the most 
interesting buildings are the ancient synagogues. These have 
not been found in other parts of Palestine, but in Galilee 
eleven examples are now known. They are rectangular, with 
the door to the south, and three rows of columns forming 
four aisles east and west. The architecture is a peculiar and 
debased imitation of classic style, attributed by architects 
to the 2d century of our era. The builder of the examples 
at Refr Birim, el Jish, aud Meiriin is known to have been 
the famous Simeon bar Jochai, who lived about 150 a.d., 
and built 24 synagogues in Galilee. The similarity of style 
renders it probable that the other examples at Tell Hfim, 
KerAzeh, Nebartein, Umm el ’Amed, and Sufs&f were also 
his work. Both at el Jish and at Refr Birim there are two 
synagogues, large and small. At Irbid, above Tiberias, ia 
another synagogue of rather different character, which is 
said to have been built by Rabbi Nitai. Traces of syna- 
gogues have also been found on Carmel, and at Tireh, west 
of Nazareth. It is curious to find the representation of 
various animals in relief on the lintels of these buildings. 
Hebrew inscriptions also occur, and the carved work of the 
cornices and capitals is very rich. These synagogues were 
erected at a time when the Galilean Jews were flourishing 
under the Roman empire, and when Tiberias was the central 
seat of Jewish learning and of the Sanhedrin. 

In the 12th century Galilee was the outpost of the Chris- 
tian kingdom of Jerusalem, and its borders were strongly 
protected by fortresses, the magnificent remains of which 
still crown the most important strategical points. Toron 
(now Tibnin) was built in 1104, the first fortress erected by 
the crusaders, and standing on the summit of the mountains 
of Upper Galilee. Beauvoir (Raukab, built in 1182) stood 
on a precipice above Jordan south-west of the Sea of Galilee, 
and guarded the advance by the valley of Jezreel ; and about 
the same time Ch&teau Neuf (Hunln) was erected above the 
Hfileh lake. Belfort (esh Shukif), on the north bank of 
the Leontes, the finest and most important, dates somewhat 
earlier ; and Montfort (Kalat el Rum) st^ on a narrow 
spur north-east of Acre, completing the chain of frontier 
fortresses. The town of Bfioiis, with its castle, formed also 
a strong outpost against Damascus, and was the scene, in 
common wi& the other stronffhold^ of many desperate 
encounters between Moslems and Christians. Lower Galilee 
was the last remaining portion of the Holy Land held by the 
Christians. In 1250 the knights of tlie Teutonic order 
owned lands extending round Acre as far east as the Sea of 
Galilee, and mcloding Safed. These possessions wers lost 
in 1291, on the fall of Acre. (a b. o.) 
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t GALILEE, The Sea of, with its sarrouQ^ag shores, de- 
MiTeB a more special description than that given of the rest 
of the district, as being the part of Palestine which most 
interests modem students and travellers. The lake was 
also called the Sea of Chinnereth or Chinnerotb, and the 
Lake of Qennesaret or l^berias ; and by Pliny it is said to 
have been once called Lake of Tarichead. In form it is pear- 
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shaped, 12} English miles in length, and 7} at its greatest 
width. The level is now known to he 682*5 feet below the 
Mediterranean. The water is fresh and clear, and large 
shoals of fish abound in it. The formation of the lake basin 
occurred later than the Chalk period, and was due to a 
subsidence of the strata, which appears to have been sud- 
den and violent, and probably accompanied by extensive 
volcanic emptions from three centres east, west, and north 
of the lake. The district has always been liable to volcanic 
disturbance and to earthquakes. In 1837 Safed and 
Tiberias were destroyed by earthquake, and the tempera- 
ture of the hot springs round the lake was then observed to 
rise considerably for a time. 

The Sea of Galileos is best seen from the top of the 
western precipices, and presents a desolate appearance. On 
the north the hiUs rise gradually from the shore, which is 
fringed with oleander bushes and indented with small bays. 
The ground is here covered .with black basalt. On the 
west the plateau of el Ahma terminates in precipices 1 700 
feet above the lake, and over these the black rocky tops 
«dled ** the Horns of Hattin ” are conspicuous objects. On 
™ south is a broad valley through which the Jordan flows. 
On the east are furrowed and rugged slopes, rising to the 
grwt plateau, of the JauUn (Gaulonitis). Jor^n 
.enters the lake through a narrow gorge between lower hills. 
A oj^wy plain, 2} miles long and 1} broad, called el 
exists immediately east of the Jordan inlet 
'n ^ ® small plain 

ealled el Ghnweir, formed bv the junction of three larire 


valleys. It measures 3} miles along the shore, and is 1 mile 
wida This plain, naturally fertile, but now almost tmcul- 
tivated, is recognised to be the plain of Gennesareth, 
describe by Josephus (B. 7., iii. 10, 8). The shores of the 
lake are of fine shingle. On the east the hills approach in 
one place within 40 feet of the water, but there is generally 
a width of about | of a mile from the hills to the beach. 
On the west the flat ground at the foot of the hills has an 
average width of abofit 200 yards. A few scattered palms 
dot the western shor^ and a palm grove is to be found near 
Kefr Hkrib on the south-eaHt. Thermal springs are found 
on each side of the lake, with an average temperature of 
about 80* Fahr. The hot baths south of Tiberias include 
seven springs, the largest of which has a temperature of 
137* Fahr. The plain of Gennesareth, with its environs, 
is the best watered part of the lake-basin. North of this 
plain are the five springs of et Tftbghah, the largest of which 
was enclosed about a century ago by Aly, son of Dhahr 
el 'Amr, in an octagonal reservoir, and the water led off by 
an aqu^uct 52 feet above the lake. The TUbghah springs, 
though abundant, are warm and brackish. At the north 
end of the plain is ’Ain et Tinch (“ spring of the fig-tree ”), 
also a brackish spring with a go^ stream ; south of the 
plain is ’Ain el Bd^eh (*^tho cold spring”), which is 
sweet, but scarcely lower in temperature than the others. 
The most important spring remains still to be noticed, 
namely, ’Ain el MadHwerah the round spring”), situated 
1 mile from the south end of the plain and half a mile from 
the shore. The water rises in a circular well 32 feet in 
diameter, and is clear and sweet, with a temperature of 73* 
Fahr. The bottom is of loose sand, and the fish called 
coracinus by Josephus iii. 10, 8) is here found in 

abundance. Dr Tristram was the first explorer to identify 
this fish, and points out that it could not exist in the other 
springs. We are thus ablo to identify the ** round spring ” 
with the fountain of Caphamaum, which, according to 
Josephus, watered the plain of Gennesareth. 

The principal sites of interest round the lake may be 
enumerated from north to west and from south to east 
KerUzeh, the undoubted site of Chorazin, stands on a rocky 
spur 900 feet above the lake, 2 miles north of the shore. 
Foundations and scattered stones cover the slopes and the 
fiat valley below. On the west is a rugged gorge. In the 
middle of the ruins are the remains of a synagogue of richly 
ornamental style built of black basalt. A small spring 
occurs on the north. Tell Hfim is an important ruin on the 
shore south of the last* mentioned site. The remains consist 
of foundations and scattered stones (which in spring are 
concealed by gigantic thistles) extending about half a mile 
along the shore. The foundations of a fine synagogue, 
measuring 75 feet by 57, and built in white limestone, have 
been excavated. A conspicuous building has been erected 
close to the water, from the fragments of the Tell Hfim syna- 
gogue. Since the 4th century Tell Hfim has been pointed 
out by all the Christian writers as the site of Capernaum, but 
the fatal objections to* such an identification are — (1) the 
great distance from the fountain of Caphamaum, and (2) the 
fact that Jewish tradition preserves another site. The ruins 
at Tell Hfim are not of necessity as old as the time of 
Christ. Tlie name Hfim means ** black,” and is probably 
connected with the surrounding black basalt. The place 
seems' to be mentioned in the Talmud under the titles 
Caphar Ahim and Caphar Tanhumin (see Neubauer’s 
3”a/., p. 220). Minyeh is a ruined site at the north end of 
the plain of Gennesareth, 2} milw from the last, and close 
to uie shore. There are extensive ruins on flat ground, 
consisting of mounds and foundations, with traces of a wall 
once surrounding the site. Masonry of well-dressed stones 
has also been here discovered in course of excavation. Near 
the ruins are remains of^ old khfin, which appears to have 
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been built ia the Middle Agee ; and above this a carious 
hillock, with an artificial rock-platform, called el ’Oreimeh, 
** the little knoll.” Immediately to the north-east a preci- 
pice projects to the lake, and the aqnednct from the Tfibghah 
firing is led to an ancient rock-cat channel, which seems to 
have been once intended for a road in the face of the diff. 
In the 17th centary Quaresmius speaks of this place, 
Minyeh, as the site of Capernaum. In the 14th Isaac 
Chelo was apparently shown the same site as containing the 
tomb of Nahum, and as being the city of the Minai.” The 

Minai,” or sorcerers,” are mentioned in the Talmud, and 
by this title the Jews stigmatized the early Christians ; and 
these ** Minai” are called in one passage of the Tdmad 
**sons of Capernaum.” There is thus a close connexion 
between this Minyeh — ^named from the Minai — and the 
town of Capernaum. The position of the site is also 
suitable for that of Capernaum, being in the plain of 
Oennesareth, two miles from the round spring,” or 
fountain of Caphamaum. No other site of any importance 
exists in the plain of Gennesareth. See Cafeunaum. 

South of the plain of Gennesareth is the undisputed site 
of the New Testament town of Magdala. A few lotus trees 
and some rock-cut tombs are here found beside a miserable 
mud hamlet on the hill slope, with a modem tomb-house or 
kubbeh. Passing beneath rugged cliifs a recess in the hills 
is next reached, where stands Tabarlya, the ancient Tiberias 
or Rakkath, containing 3000 inhabitants, more than half of 
whom are Jews. The walls, ilauked with round towers, 
and now partly destroyed by the earthquake of 1837, were 
built by Dhahr el ’Amr, as was the serai or court-house. 
The two mosques, now partly ruinous, were erected by his 
sons. There are remains of a crusading cliurch, aud the 
tomb of the celebrated Maimonides Is shown in the town, 
wliile llabbi Akiba aud llabbi Meir lie buried outside. The 
ruins of the ancient city, including granite columns aud 
traces of a sea-wall with towers, stretch southwards a mile 
beyond the modern town. An aqueduct iu the cliff once 
brought water a distance of 9 miles from the south. 

Kerak, at the south end of the lake, is an important 
site on a peninsula surrounded by the water of the lake, 
by the Jordan, and by a broad water ditch, while on the 
north-west a narrow neck of land remaius. The plateau 
thus enclosed is partly artificial, and banked up 50 or 
60 feet above the water. A ruined citadel remains on the 
north-west, aud on the east was a bridge over the Jordan ; 
broken pottery and fragments of sculptured stoue strew the 
site. The ruiu of Kerak answers to the description given 
by Josephus of the city of Tarichese, which lay 30 stadia 
from Tiberias, the hot baths being between the two cities. 
Tarichem was situated, as is Kerak, on the shore below the 
cliffs, and partly surrounded by water, while before the city 
was a plain (the Ghdr). Pliny farther informs ns that 
Tarichem was at the south end of the Sea of Galilee. 
Sinnabreh, a ruin on a spur of the hills close to the last- 
mentioned site, is undoubtedly the ancient Sinnabris, where 
Vespasian (Joseph., B, iii. 9, 7) fixed his camp, advanc- 
ing from Scythopolis (Beis&n) on Tarichese and Tiberias. 
Sinnabris was SO stadia from Tiberias, or about the dis- 
tance of the ruin now existing. 

The eastern shores of the Sea of Galilee have been less 
fully explored than the western, and the sites are not so 
perfectly recovered. The town of Hippos, one of the cities 
of Decapolis, was situated 30 stadia from Tiberias, and 60 
stadia from Ghulara (Umm Keb). It is conjectured that 
the town Susitha, mentioned in the Talmud, is the same 
places and the name Susyeh seems to have existed east of 
the Sea of Galilee at a late period. Susitha from ^^sus,” 
muftfilng horse,” is, etymologically at least, suggestive 
of the Greek hippos.” The site is at present unknown, 
el Hosn (^^caiUe of the stronghold”) is a min on a 


rocky spur opposite Tiberias. Two large ruined bnildinga 
remain, with traces of an old street and fallen oohunna and 
capitals. A strong wall once sunounded the town; a 
narrow neck of land exists on the east where the rock haa 
been scarped. Bugged vallem enclose the site on the north 
and south; broken saroopnagi and rock-cut tomba are 
found beneath the min. Tms site answers to the de- 
scription Josephus gives of Gamala, an important fortress 
besieged by Vespasian (BelL Jud.^ iv. 1, 1). Qersa, an 
insignificant rain north of the last, is thought to represent 
the Gerasa or Gergesa of the 4th centary, situated east of 
the lake ; and the projecting spur of hill south of this ruin 
is conjectured to be the place where the swine **ran 
violently down a steep place” (Matt. viiL 32). The sitq 
of Bethsaida Julias, east of Jordan, is also unknown. It 
has been supposed (and tbe theory is supported by even 
BO important an authority as Beland) that two serrate 
places named Bethsaida are mentioned in the New Testa- 
ment. Tbe grounds for this conclusion are, however, very 
insufficient; and only one Bethsaida is mention^ by 
Josephus. It was near the Jordan inlet, on the east side 
of the river, and under its later Greek name of Julias, it is 
mentioned, with Hippos, by FUny. The site usually pointed 
out is the ruin of et Tell, north of the Batiliah plain ; the 
remains are, however, modern and insignificant J ust south 
of the same plain is a ruined village called Mes’aidiyeh, the 
name of which approaches Bethsaida in sound but not in 
meaning. This is the site pointed out by Vandevelde, and 
it is possible that the course of Jordan has shifted west- 
wards, and that the old mouth is marked by the two creeks 
running into the shore on the east, in which case the site 
of Mes’aidiyeh might be accepted as the Bethsaida of the 
gospels, which appears to have been east of Jordan. 

Literature, — Tho most important works on tho subject of Galilee 
and the Soa of GaliJoo oro the following:— Kobinson's Biblical 
Jlis(iarc1m\ Stanley’s Simi and Bale8tiM\ Tristram’s La'nd oj 
Israel) Woiron and Wihjon’s o/’JlenwaZm; Condor’s Tent 

Work in Faleatine\ and tho Memoirs of the Survey qf PaUstine 
(sheets 1-6, 8, 9). ^ 

GALILEO. Galileo Galilei 
earliest and greatest of experimex: 
at Fisa, February 18, 1564. Hii 

impoverished descendant of a noble H lorentme house, which 
had exchanged the surname of Bon^juti for that of Galilei, 
on the election, in 1343, of one of its members, Galileo de^ 
Bonajuti, to the college of the twelve BuonuominL The 
family, which was fifteen times represented in tbe signoria, 
and in 1445 gave a gonfalonier to Florence, flourished with 
tbe republic and declined with its fall. Vincenzo Galilei 
was a man of better parts than fortune. He was a com- 
petent mathematician, wrote with considerable ability on 
the theory and practice of music, and was especially dis- 
tinguished amongst his contemporaries for the grace and 
skill of his performance upon the lute. By his wffe, Giulia 
de’ Ammannati of Pistoja, he had two sons, Galileo and 
Michelangiolo, and two daughters, Virginia and Livia. 
From his earliest childhood Galileo was remarkable for 
intellectual aptitude, as well as for mechanical invention. 
His favourite pastime was the constraction of toy-machines, 
not the less original and ingenious that their successful 
working was usually much h^ered by Uie scarcity of suit- 
able materials. His application to literary studies was 
equally conspicuous. In the monastery of Vallombrosa, 
near Florence, where his education was principally con- 
ducted, he not only made himself acquainted with tbe best 
Latin authors, but acquired a fair command of the Greek 
tongue, thus laying the foundation of the brilliant and 
elegant style for which his writings were afterwards dis- 
tinguished From one of the monki he also received 
instraction in logic, according to the system then in vqgne ; 
but the futilities of the science revolt^ while its subtleties 
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failed to iotereet his onderstsiidiiig, sod he wu soon 
^ permitted to abendon a study so dirtastefid to him. A 
e doeument published by M. Selmi in 1864 proves tliat he 
was at this time so far atfracted towards a religious life as 
to liave joined the novitiate of the order ; but his father, 
who had other designs for him, seized the opportunity of 
an attack of ophtbaunia to withdraw him permanently from 
the care of the monks. Having had personal experience of 
the unremunerative character l^th of music and of mathe- 
matics, be desired that his son should apply himself to the 
more profitable study of medicine, and, not without some 
straining of his slender resources, placed him, before he had 
completed liia eighteenth year, at the university of Pisa. 
9e accordin^y matriculati^, November 5, 1581, and im- 
mediately entered upon attendance at the lectures of the 
oelebrat^ physician and botanist, Andrea Cesalpino. 

The natural gifts of the young student, not less multi- 
farious than those of an earlier Tuscan prodigy, Leonardo 
da Vinci, seemed at this time equally ready to develop in 
any direction towards which choice or hazard might indine 
them. In musical skill and invention he already vied with 
the best professors of the art in Italy ; his personal taste 
would have led him to choose painting as his profession, 
and one of the most eminent artists of his day, Lodovico 
Cigoli, owned that to his judgment and counsel ho was 
mainly indebted for the success of his works ; his wit and 
eloquence gave promise that he would one day add to the 
literary glories of his country ; while his mathematical and 
mechanical genius only aa^aited a suitable opportunity for 
full display and development. In 1583, while watching 
the vibrations of the great bronze lamp still to be seen 
swinging from the roof of the cathedral of Pisa, he observed 
that, whatever the range of its oscillations, they were 
invariably executed in equal times. . The experimental 
verification of this fact led him to the important discovery 
of the isochronism of the pendulum. He at first applied 
the new principle to pulse-measurement, and more than 
fifty years later turned it to account in the construction of 
an astronomical dock. Up to this time he was entirely 
ignorant of mathematics, his father having carefully held 
lum aloof from a study which he rightly apprehended would 
lead to his total alienation from that of medicine. Acci- 
dent, however, frustrated this purpose. A lesson in 
geometry, given by Ostilio Ricci to the pages of the grand- 
ducal court, then temporarily resident at Pisa, chanced to 
have Galileo for an unseen listener; his attention was 
riveted, his dormant genius was roused, and he threw all 
his energies into the new pursuit thus unexpectedly pre- 
sented to him. Witli Ricci’s assistance, he rapidly mastered 
the elements of the science, and eventually extorted his 
father's reluctant permission to exchange Hippocrates and 
Oalen for Euclid and Archimedes. In 1586 he was with- 
drawn from the university, through lack of means, before 
he had taken a degree, and returned to Florence, where his 
family habitually resided. We next hear of Urn as lectur- 
i^ before the Florentine Academy on the site and dimen- 
sions of Dante's Irtferm ; and he shortly afterwards pub- 
lish^ an eMy descriptive of his invention of the hydro- 
statical bala||ce, which rapidly made his name known 
throughout «aly. His first patron was the Marchese 
Guidubaldo dll Monte of Pesaro, a man eminent for his 
scientific attaiwents, as well as influential by his family 
connexions, at his request he wrote, in 1588, a treatise 
on the centre ofWravity in solids, which obtained for him, 
together with t A title of the Archimedes of his time," 
the hjnonrable tl^b not lucrative poet d( mathematical 
leetarer at the Pi^ university. During the ensuing two 
years (1589-91) U carried on that remarkable smes of 
Mperiments, by mtch he established the first principles of 
dy n a mic a l scienoe.luid bv which he earned for himai^lf tbs 


undying hostility of the bigoted Aristotelians of that day. 
From we leaning tower of Pisa he afforded to all the pro- 
fessors and students of the university ocular demonstration 
of the falsehood of the Peripatetic dictuni that heavy bodies 
fall with velocities proportional to their weights, and with 
unanswerable logic demolished all the time-honoured maxims 
of the schools regarding the motion of projectiles, and 
elemental weight or levity. But while he convino^, he 
failed to conciliate his adversaries. The keen sarcasm of 
his polished rhetoric was not calculated to soothe the 
euBceptibilities of men already smarting under the depriva- 
tion of their most cherished illusions. He seems, in addi- 
tion, to have compromised his position with the grand-ducal 
family by the imprudent candour with which be condemned 
a machine for clearing the port of Leghorn, invented by 
Giovanni de’ Medici, an illegitimate son of Cosmo I. 
Princely favour being withdrawn, private rancour was free 
to show itself. He was publicly hissed at bis lecture, and 
found it prudent to resign his professorship and withdraw 
to Florence in 1591. Through the death of his father in 
July of that year family cares and responsibilities devolved 
upon him as eldest son, and thus his nomination to the chair 
of mathematics at the university of Padua, secured by the in- 
fluence of theMarcheseGuidubaldo with theVenctian senate, 
was welcome, as affording a relief from pecuniary embarrass- 
ment, no less than os opening a field for scientific distinction. 

His residence at Padua, which extended over a period of 
eighteen years, from 1592 to 1610, was a course of unin- 
terrupted prosperity. His appointment was three times 
^renewed, on each occasion with expressions of the highest 
esteem on the part of the governing body, and his yearly 
salary was progressively raised from 180 to 1000 florins. 
His lectures were attended by persons of the highest dis- 
tinction from all parts of Europe, and such was the charm 
of his demonstrations that a hall capable of containing 2000 
people had eventually to be assigned for the accommodation 
of the overflowing audiences which they attracted. His 
ingenious invention of the proportional compasses — an 
instrument still used in geometrical drawing — dates from 
1597 ; and about the same time he constructed the first 
thermometer, consisting of a bulb and tube filled with air 
and water, and terminating in a vessel of water. In this 
instrument, the results of varying atmospheric pressure were 
not distinguishable from the expansive and contractive 
effects of heat and cold, and it became an efficient measure 
of temperature only when Rinieri, in 1646, introduced the 
improvement of hermetically sealing the liquid in glass. 
The substitution, in 1670, of mercuiy for water completed 
the modem thermometer. 

Galileo seems, at an early period of his life, to have 
adopted the Copernican theory of the solar system, and was 
deterred from avowing bis opinions — as is proved by his 
letter to Kepler of August 4, 1597 — by the fear of ridicule 
rather than of persecution. The appearance, in September 
1604, of a now star in the constellation SeiqjentariuH, 
afforded him indeed an opportunity, of which he eagerly 
availed himself, for making an onslaught upon the Aristo- 
telian axiom of the incorraptibility of the heavens ; but he 
continued to conform bis public teachings in the main to 
Ptolemaic principles, until the discovery of a novel and 

E otent implement of research placed at his command start- 
ng and hitherto unsuspected evidence as to the constitu- 
tion and mutual relations of the heavenly bodies. Galileo 
was not the original invent or of the telescope.^ That 

^ The word lelesei^, from far, trKoirdct, to view, was invented 
by Demiecianue, an eminent Greek scholar, at tlio requeBt of Prince 
Ceei, president of the Lynoean Academy. It was useti by Galileo as 
early as 1612, but was not introduced into English until much later. 
In 1665 the wonl Mteope was inserted in Bagwell's MytUriM 
Aitnmamy, as a term requiring explanation, trunk or cylinder being 
commonly used instead. 
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honour miut be assigned to Hans Lippershey, an obscnre 
optician of Middleburg, who, on the 2l8t of October 1608, 
offered to the states of Holland three instruments by which 
the apparent size of remote objects was increased But 
here his glory ends, and that of Galileo begins. The 
rumour of the new invention, whidi reached Venice in 
April or May 1609, was sufficient to set the Italian philo> 
sopher on the track; and after one night’s profound 
meditation on the principles of refraction, he succeeded in 
producing a telescope of threefold magnifying power. Upon 
this 6rst attempt he rapidly^iproved, untu he attained to 
a power of thirty-two, and i^his instruments, of which he 
manufactured hundreds with his own hands, were soon in 
request in every part of Europe. Two lenses only — a plano- 
convex anda plano-concave — were needed for the composition 
of each, and this simple principle is that still employed in ^ 
the construction of opera-glasses. Galileo’s direction of his 
new instrument to the heavens formed an era in the history 
of astronomy. Discoveries followed upon it with astound- 
ing' rapidity and in bewildering variety. The Sidereus 
NunduB^ published at Venice in the early part of 1610, | 
contained the first-fruits of the new mode of investigation, 
which were sufficient to startle and surprise the learned on 
both sides of the Alps. The mountainous configuration of j 
the moon’s surface was there first described, and the so- 
called ^^phosphorescence” of the dark portion of our 
satellite attributed to its true cause — namely, illumination 
by sun-light reflected from the eartL^ All the time-worn 
fables and conjectures regarding the composition of the 
Milky Way were at once dissipated by the simple statement 
that to the eye, reinforced by the telescope, it appeared as 
a congerieil, of lesser stars, while the great nebulse were 
equally declared to be resolvable* into similar elements. 
But the discovery which was at once perceived to be most 
important in itself, and most revolutionary incite effects, 
was that of Jupiter’s satellites, first seen by Galileo 
January 7, 1610, and by him named Sidera Afediceay in 
honour of the"grand-duke of Tuscany, Cosmo 11., who had 
been his pupil, and was about to become his employer. An 
illustration is, witli the general run of mankind, more 
powerful to convince than an argument ; and the cogency 
of the visible plea for the Copernican theoiy offered by the 
miniature system, then for the first time disclosed to view, 
was recognizable in the triumph of its advocates, as well 
OB in the increased acrimony of its opponents. 

In September 1610 Galileo finally abandoned Padua for 
Florence. His reaearches with the telescope had been re- 
warded by the Venetian senate with the appointment for 
life to his professorship, at an unprecedentedly high salary. 
His discovery of the ** Medicean Stars ” was acknowledged 
by his nomination (July 12, 1610) as philosopher and 
mathematician extraordinaty to the grand-duke of Tuscany. 
The emoluments of this office, which involved no duties 
save that of continuing his scientific labours, were fixed 
at 1000 Bcudi ; and it was the desire of increased leisure, 
rather than the promptings of local patriotism, which 
induced him to accept an offer, tlie first suggestion of 
which had indeed come from himself. Before the dose 
of 1610 the memorable cycle of discoveries begun ' in 
the previous year was completed by the observation of 
the ansated or, as it appeared to Galileo, triple form 
of Saturn (the ring-formation was first recognized by 
Huygens in 1.655), of the phases of Venus, and of the 
spots upon the sun. Although his priority in several of 
these discoveries has been contested, inquiry has in each 
case proved favourable to his claima In the spring of 161 1 
he visited Borne, and exhibited in the givens of 


^ Leonardo da Vinci, more than a hundred yean earlier, had come 
to the tame ooncluaion. 


Quirinal Palace the telescopic wonders of the heavens to 
the most eminent personages at the pontifical court. En- • 
couraged by the flattering reception accorded to him, he * 
ventured, in his Letters on the Solar SpotSy printed at Borne 
in 1613, to take up a more decided position towards that 
doctrine on the establishment of which, as he avowed in a 
letter to felisario Vinta, secretary to the grand-duke, “all 
his life aud being henceforward depended.” Even in the 
time of Copernicus some well-meaning persons had sus- 
pected a diimrepancy between the new view of the solar 
system and certain passages of Scripture — a snspiciou 
strengthened by the anti-Christian inferences drawn from 
it by Giordano Bruno ; but the question was never formaUy 
debated until Galileo’s brilliant discoveries, enhanced hy 
his formidable dialectic and enthusiastic zeal, irresistibly 
challenged for -it the attention of the authorities. Although 
he earnestly deprecated the raising of the theological issue, 
and desired nothing better than permission to pursue un- 
molested his physical demonstrations, it must be admitted 
that, the discussion once set on foot, he threw himself into 
it with characteristic impetuosity, and thus helped to pre^ 
cipitate a .decision which it was his ardent wish to avert. 
In December 1613 a Benedictine monk named Benedetto 
Castelli, at that time professor of mathematics at the uni- 
versity of Pisa, wrote to inform Galileo of a recent discus- 
Sion at the grand-ducal table, in which he had been called 
upon to defend the Copernican doctrine against theological 
objections. This task Castelli, who was a steady friend and 
disciple of the Tuscan astronomer, seems to have discharged 
with'*1noderation and success. Galileo’s answer, written, 
as he said himself, currente ccUamOy was an exposition of a 
formal theory as to the relations of physical science to Holy 
Writ, still furdier developed in an elaborate apolo^ ad- 
dressed by him in the following year (1614) to Christina 
of Lorraine, dowager grand-duchess of T^cany. Not 
satisfied with explaining adverse texts, he met his oppon- 
ents with unwise •audacity on their own ground, and endea- 
voured to produce scriptural confirmation of a system which 
to the ignorant many seemed an incredible paradox, and to 
the scientific few was a beautiful but danng innovation. 
The rising agitation on the subject which, originating pro- 
bably wil^ the sincere upholders of the integrity of Scrip- 
ture, was fomented for their own purposes by tbe rabid 
Aristotelians of the*^ schools, was heightened rather than 
allayed by these manifestoes, and on the fourth Sunday of 
the following Advent found a voice in the pulpit of Santa 
Maria Novella. Padre Caccini’s denunciation of the new 
astronomy was indeed disavowed and strongly condemned 
by his superiors; nevertheless, on the 5th of February 
1615, another Dominican monk named Lorini laid Galileo’s 
letter to Castelli before the Inquisition, 

Cardinal Bobert Bellarmine was at that time by far the 
most influential, member of the Sacred College. He was a 
man of vasE'leaming and upright piety, but, although per- 
sonally friendly, to,. Galileo, there is no doubt that he saw 
in his scientific, toachings a danger to religion. The year 
16 15 "seems, however, to have l^n a i)eriod of suspense. 
Galileo" received, as the result of a conference between 
Cardlnals'^ellarmiDe and Del Monte, a semi-official warning 
to avoid theology, and limit himself to physical reasoning. 
^ Write freely,” he was told by Monsignor Dini, “but keep 
outside the sacristy.” Unfortunately, he bad already com- 
mixed himself to dangerons ground. In December he r^ 
paired, persomsUy to Borne, full of confidence that the weight 
of his arguments and the vivacity of his eloquence c$onld 
not fail to convert the entire pontifical court to his views. 
He was cordially received, and e^rly listened to, but his 
imprudent ardour served but to injure his cause. On the 
24th of Febmaiy 1616 the consulting theologians of the 
' Holy Office characterized the two propositions — that the sun 
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is unmoTsUie in the centra of the world, and that the earA which he was received on his visit of conmtnlation to 
has a dinmal motion of rotation*— ‘the first as absurd m Rome in 1624 encouraged him to hope for uie realisation 
philosophy, and formally heretical, because erpressly con- of his utmost wishes. He received every mark of private 
traiy to Holy Scripl^^ and the second as *<open to the favour. The pope admitted him to six long audiences in 
same censure in philosophy, and at least erroneous as to the course of two mont^ wrote an enthusiastic letter to 
faitL’’ Two days later Galileo was, by command of thei^pe the £pnd-duke praising the great astronomer, not only for 
{Paul y.), summoned to the palace of Cardinal Bellarmine, his £stmguished learning, but also for his exemplary piety, 
and there officially admonish^ not thenceforward to hold, and grant^l a pension to his son Vincenso, whiim was after- 
teach, or defend” the condemned doctrine. This iig unction war& transfer^ to himself, and paid, with some irregu- 
he promised to obey. On the 5th of March the Oongrega* larities, to the end of his life. But on tlm subject of the 
tion of the Index issued a decree reiterating, with the decree of 1616, the revocation of which Galileo had hoped 
omission of the word ** heretical,” the censure of the theo- to obtain through his personal influence, he found him in 
Logians, suspending, corrigatur^ the great work of exorable. Nevertheless, the sanguine philosopher trusted, 
(lopemicus, Ik BevohUumtbua erbium coileiium^ and ab- not without reason, that it would at least be interpreted in 
solutely prohibiting a treatise by a Carmelite monk named a liberal spirit, and his friends encouraged his imprudent 
Foscarini, which treated the same subject from a theological confidence by eagerly retailing to hiyn every papal utterance 
point of view. At the same time it was given to be unde^ which it was possible to construe in a favouraUe sense. To 
etood that the new theory of the solar system might be held Cardinal Haheneollern Urban was reported to have said 
ex hypatheii^ and the trivial verbal alterations introduced that the theory of the earth’s motion had not b^n and 
into the PoUah astronomer’s book in 1620, when the work could not be condemned as heretical, but only as rash ; 
of revision was completed by Cardinal Gaetani, confirmed in 1630 the learned Dominican monk Campanella wrote to 
this interpretation. This eu^ct, it is essential to observe, Galileo that the pope had expressed to hlin in conversation 
of which the responsibility rests with a disciplinary con- his disapproval of the prohibitory decrea Thus, in the full 
gregation in no sense representing the church, was never anticipation of added renown, and without any misgiving 
confirmed by the pope, and was virtually repealed in 1757 as to ulterior consequences, Galileo set himself, on nis re- 
under Benedict XI IT. turn tc Florence, to complete his famous but ill-starred 

Galileo returned to Florence three months later, not ill- work, the Dialogo dei due M(i 89 imi tSiHemi del M<mdo, 
pleased, as his letters testify, with the result of his visit to Finished in 1630, it was not until January 1632 that it 
Borne. Ho brought with him, for the refutation of emerged from the presses of Landini at Florence. The book 
calumnious reports circulated by his enemies, a written was orginally intended to appear in Rome, but unexpected 
certificate from Cardinal Bellarmine, to the effect that no obstacles interposed. The Lyncean Academy collapsed with 
abjuration had been required of or penance imposed upon the death of Prince Federigo Cesi, its founder and presi 
Mm. During a prolonged audience, he had received from dent \ an outbreak of plague impeded communication 
the pope assurances of private esteem and personal proteo- between the various Italian cities ; and the imprimaiur 
tion ; and he trusted to his ^alectical ingenuity to find the was finally extorted, rather than accorded, under the pres- 
means of presenting his scientific convictions under the sure of private friendship and powerful interest. A tumult 
transparent veil of an hypothesis. Although a sincere of applause from every part of Europe followed its publica- 
Catholic, he seems to have laid but little stress on the secret tion; and it would be difficult to find in any language a 
admonition of the Holy Office, which his sanguine tempera- book in which animation and elegance of style are s^ap- 
ment encouraged him gradually to dismiss from his mind, pily combined with strength and clearness of scientific ex- 
He preserved no written memorandum of its terms, and it position. Three interlocutors, named respectively Balviati, 
was represented to him, according to his own depmition in Sagredo, and Simplicio, take part in the four dialogues 
1033, solely by Cardinal Bellarmine’s certificate,«m which, of which the work is composed. The first-named ex- 
for obvious reasons, it was glossed over rather than ex- pounds the views of the author; the second is an eager and 
preodly recorded. Fur seven years, however, during which intelligent listener ; the third represents a well-meaning 
he led a life of studious retirement in the Villa Segal at but obtuse Peripatetic, whom the others treat at times with 
Bellusgaardo, near Florence, he maintained an almost uu- undisguised contempt Balviati and Sagredo took their 
broken silence. At the end of that time he appeared in uamesfrorntwoofOalileo’searly friends, the formeralearned 
public with his SaggiaXore^ a polemical treatise written in Florentine, the latter a distinguished Venetian gentleman; 
reply to the Libra Aslronomiea of Padre Grassi (under the Simplicio ostensibly derived his from the Cilician oom- 
psendonym of Lotario Sarsi), the Jesuit astronomer of the mentator of Aristotle, but the choice was doubtless insti- 
Ooliegio Romano. The subject in debate was the nature gated by a sarcastic regard to the doable meaning of the 
of cometa, the conspicuous appearance of three of which word. There were not wanting those who insinuated that 

bodies in the year 1618 furuished the occasion of the Galileo intended to depict the pope himself in tbe guise of 

oontroversy. Galileo’s views, although erroneous, since he the simpleton of the party ; thb charge, however, was not 
held comets to be mere atmospheric emanations reflecting only preposterous in itself, but wholly unsupported by 

sunlight after the evanescent fashion of a halo or a rainbow, intrinsic evidence, and Urban was far too sagacious to 

were expressed with such triumphant vigour, and embel- give any permanent credit to it 

lished with such telling sarcasms, that his opponent did not It was at once evident that the whole tenor of this re- 
venture upon a reply. The SagguUore was printed at Rome markable work was in flagrant contradiction with the edict 
in October 1623, by the Academy of the Lincei, of which passed sixteen years before its publication, as well a» with 
Mumo was a member, with a dedication to the new pope, the author’s personal pledge of conformity to it The 
Urban VIIL, and notwithstanding some passages containing ironical submission with which it opened, and the assumed 
w covert defence of Ooperaican opinions, was received with indetermination with which it closed, were hardly intended 
Miamadon by the ecclesiastical, no less than by the scien- to mask the vigorous assertion of Copemican principles 
tiuc anthoririeB. Everything seemed .now to promise a which formed its substanca It is a singular ciroumstauM, 
nroroken prosperity to Galileo’s career. Maffeo however, that the argument upon which Galileo mainly 
nrbenni, his warmest friend and admirer in the Sacred rdied as fnmisliing a physical demonstration of the truth of 
allege, wit, by the election of August 8, 1623, seated on the new theoiy rested on a misconception. The ebb and flow 
w pomtifleel throne; and the marked distinction with of the tides^ assertec^ were a visible effect of the terjrae" 
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trial doable movement, emce they resulted from the ine- 
quality of the absolute velocities through space of the 
various parts of the earth's surface, produced by the motion 
of rotation. To this notion, whidh took its rise in a con- 
fusion of thought, he attached capital importance, and he 
treated with scorn Kepler’s suggestion that a certain occult 
attraction of the moon was in some way concerned in the 
phenomenon. The theological censures which the book did 
not fail to incur were not slow in making themselves felt 
Towards the end of August the sale was prohibited ; on the 
Ist of October the author was cited to Rome by the 
Inquisition. He pleaded his age, now close upon seventy 
years, bis infirm health, and the obstacles to travel caused 
by quarantine regulations ; but the pope was sternly indig- 
imnt at what he held to be his ingratitude and insul^rdina- 
tion, and no excuse was admitted. At length, on the ISth 
of Februaiy 1633, he arrived at the residence of Niccolini, 
the Tuscan ambassador to the pontifical court, and there 
abode in deep dejection for two months. From the 12th 
to the 30th of April he was detained in the palace of the 
Inquisition, where he occupied the apartments of the fiscal, 
and was treated with unexampled indulgence. On the 
doth he was restored to the hospitality of Niccolin4 his 
warm and generous partisan. The accusation against him 
was that he had written in contravention of the decree of 
1616, and in defiance of the command of the Holy Office 
communicated to him by Cardinal Bellarmine; and his 
defence consisted mainly in a disavowal of his opinions, 
and an appeal to his good intentions. . On the 2lBt of 
June he was finally examined under menace of torture; but 
he continued to maintain his assertion that, after its con- 
demnation by the Congregation of the Index, he had never 
held the Copernican theory. Since the publication of the 
documents relating to this memorable trial, there can no 
longer be any doubt, not only that the threat of torture was 
not carried into execution, but that it was never intended 
that it should be. On the 22d of June, in the church of 
Santa Maria sopra Minerva, Galileo read his recantation, 
and received his sentence. He was condemned, as vehe- 
mently suspected of heresy,” to incarceration at Ae pleasure 
of the tribunal, and by way of penance was enjoined to 
recite once a week for three years the seven penitential 
psalms. This sentence was signed by seven car&nals, but 
did not receive the customary papal ratification. The 
legend according to which Galileo, rising from his knees 
after repeating the formula of abjuration, stamped on the 
ground, and exclaimed, **jS pur si muove/*' is, as may 
readUy be supposed, entirely apocryphal. The earliest 
ascertained authority for it is the seventh edition of an 
Historical Dvilanary, published at Oaen in 1789. It 
seems probable that Galileo remained in the custody of the 
Inquisition from the filst to the 24th of June, on which day 
he was relegated to the Villa Medici on the Trinitk de’ 
Monti. Thence, on the 6th of July, he was permitted to 
depart for Siena, where he spent several months in the 
house of the archbishop, Ascanio Ficcolomini, one of his 
numerous and trusty friends. It was not until December 
that his earnest desire of returning to Florence was realised, 
and there, in the Villa Martellini at Arcetri, he spent the 
remaining eight years of his life in the strict retirement 
whidi was the prescribed condition of his comparative 
freedom. 

Domestic afflictions combined with numerous and painful 
infirmities to embitter his old age. His sister-in-law and 
her whole family, who came to live with him on his return 
from Rome, perished shortly afterwards of the plague ; and 
on the 1st of April 1634 died, to the inexpressible grief of 
her father, his eldest and best-beloved daughter, a nun in 
the convent of San Matteo at Arcetri. Galileo was never 
married; but by a Venetian womap named Marina Qamba 


hehad three children— « son who married and left descends 
ants, and two daughters who took the veil at an early 
Notwithstanding wis stain on the morality of his early life^ 
which was in some degree compensated by the regularity 
of his subsequent conduct, Galileo’s gener^ character wae^ 
one which commanded the respect of all who approached 
him. His prodigious mental activity continued undimin- 
ished to the last, nor were his latter years the least profit- 
able to science of his long and eventiul career. In 163d 
he completed his Didoghi ddle Nuove Scieme^ in which he 
recapitulated the results of his early experiments and 
mature meditations on the principles of me^nics. This, 
in many respects his most valuable work, was printed by 
the El^virs at Leyden in 1638, and excited admiratioi^ 
equally universal and more lasting than that accorded tO' 
his astronomical treatises. His last telescopic discovery — 
that of the moon’s diurnal and monthly librations — waa 
made in 1637, only a few months before his eyes were for 
ever closed in hopeless blindness. It was in this condition 
that Milton found him when he visited him at Arcetri ia 
1638. But the fire of his genius was not even yet extinct. 
He continued his scientific correspondence with unbrckea 
interest and undiminished logical acumen ; he thought out 
the application of the pendulum to the regulation of clock- 
work, which Huygens successfully realized seventeen years 
later ; and he was engag^ in dictating to his disciples, 

' Viviani and Torricelli, his latest ideas on the theory of 
impact when he was seized with the slow fever which 
in two months brought him to the grave. On the 8th 
January 1642 he closed his long life of triumph and 
humUiation, and the coincidence of the day of his birth 
with that of Michelangelo’s death was pai^eled by the 
coincidence of the year of his death with that of the birtll 
of Isaac Newton. 

The direct services which Galileo rendered to astronomy 
are virtually summed up in his telescopic discoveries. To 
the theoretical perfection of the science he contributed little 
or nothing. He pointed out indeed that the so-called 
** third motion,” introduced by Copernicus to account for 
the constant parallelism of the earth’s axis, was a superfluous 
complication. But he substituted the equally unnecessary 
hypothesis of a magnetic attraction, and faiM to perceive 
that the phenomenon to be expiated was, in relation tO' 
absolute space, not a movement, but the absence of move- 
ment The circumstance, however, which most seriously 
detracts from his scientific reputation is his neglect of the 
discoveries made daring hU life-time by the greatest of his 
contemporaries. Kepler’s first and second laws were pub- 
lished in 1609, and his third ten years later. By these 
momentous inductions the geometrical theory of the solar 
system was perfected, and a hitherto unimagined symmetry 
was perceived to regulate the mutual relations of its mem-' 
bers. But by Galileo they were passed over in silence. In 
his Dialogo dei Massims Sitlemi^ printed not less than 
thirteen years after the last of the three laws h^been given 
to the world, the epicycles by which (^pemicus, adhering 
to the ancient postulate of uniform circular motion, had 
endeavoured to reduce to theory the irregularities of the 
planetary movements were neither expresslv adopted nor 
expressly rejected ; and, after exhausting all the apologies 
offered, the conclusion seems inevitable that this grave- 
defection from the cause of progress had no other motive 
than 4be reluctance of the Florentine astronomer to accept 
discoveries which he had not originated, — ^this not through 
vulgar jealousy, of which he was incapable, but through a 
certain uneonsciouB intelleotual egotism, not always un- 
known to the ereatest minds. Hii name, however, is justly 
Ubsodated with tiiat vast extension of the bounds of tlm 
visible universe whi^ has rendered modem astronomy the 
mopt sabUme of sciences, and his telescopic observations 
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fre not leM reBiukaUe for the eagaoity whidi directed, 
than for the inapiratioo which prompted them. With the 
Bare inatinct of genioB, he aeixed the characteriatio features 
of the phenomena presented to his attention, and his 
inferences, except when distorted by polemical exigencies, 
have been strikingly confirmed by modem irvyestigatious. 
Of his two capital errors, regarding respeotively the theory 
of the tides and the nature of comets, the first was insidi- 
oady recommended to him by his passionate desire to find 
a physical confinnation of the earu’a double motion ; the 
second was adopted for the purpose of rebutting an anti- 
Copemican argument founded on the planetary awogies of 
those erratic subjects of the sun. Within two years of 
their first discovery, he had constructed approximately 
Sccurate tables of thererolutions of Jupiter’s satellites, and 
he proposed their frequent eclipses as a means of determin- 
ing longitudes, not oxdy on land, but at sea. This method, 
on wbi^ he laid great stress, and for the facilitation of 
which he invented a binocular glass, and devised some 
skilful mechanical contrivances, was offered by him in 1616 
to the Spanish (Government, and afterwards to that of 
Tuscany, but in each case unsuccessfully ; and the dose of 
his life was occupied with prolonged but fruitless negotia- 
tions on the same subject with the states-general of Holland. 
The idea, though ingenious, has been found of little 
practical utility at sea, where the method founded on the 
observed distance of the moon from a known star is that 
usually employed. 

A series of careful observations made him acquainted 
with the principal appearances revealed by modem instru- 
ments in the solar spots. He pointed out that they were 
limited to a certain defined sone on the sun’s surface; he 
noted the fdculas with which they are associated, the 
penumbra by which they are bordered, their slight proper 
motions, and their rapid changes of form. He inferred 
from the regularity of their general movements the rotation 
of the sun on its axis in a period of little less than amonth 
(the actual period is 25d. 7L 48m.) ; and he grounded on 
the varying nature of the paths apparently traversed by 
them a plausible, though inconclusive, argument in favour 
of the earth’s annual revolution. Twice in the year, he 
observed, they seem to travel across the solur disk in 
straight lines ; at other times, in curves. These appear- 
ances he refer^ with great acuteness to the slight inclinar 
tion of the sun’s axis of rotation to the plane of the ecliptic. 
Thus, when the earth finds herself in the plane of the sun’s 
equator, which occurs at two opposite points of her orbit, 
the spo^ travelling in circles patallel with that plane, 
necessarily appear to describe right lines ; but when the 
earth is above or below the equatorial level, the paths of 
the spots open out into carves turned downwuds or up' 
ward^ according to the direction in which they are seen. 
The explanation, however, of this phenomenon is equally 
consistent with the geocen^c as with the heliocentric meory 
^ of the solar system. The idea of a universal force of 
gravitation seems to have hovered around the borders of 
this great man’s mind, without ever fully entering it He 
perceiv^ the analogy between the power which holds the 
moon in the neighbourhood of the earth, and compeLs 
Jupite^s satellites to circulate round their primary, and the 
sttiaction exercised by the earth on bodies at its surface 
but he ^^led to conceive the combination* of central force 
with initial velocity, and was disposed to connect the revolu- 

is ftufficifiiitly remsikable to deneire quotation in the 
** La parti della Terra banno tal propeniiona al centro di 
dia qnando ella oangiaaae Inogo, la datta .parti, bencht lontane 
‘ ” l^ bo nel tempo della mutiiioni di aaao, lo aagnixabbaro par tntto ; 
aaan^ dl do ala U aagnito parpatuo ddla Uadioaa, ancorohe aSparata 
aaetmuBinanta da Glove. L’iataaw) ai deva dire Tinna^^ obblinta 
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tions of the planets with the axial rotation of the sun. 
This notion, it is plain, tended rather towards Descartes’s 
theory of vortices than towards Newton’s theory of gravita- 
tion. More valid instances of the anticijpation of modem 
discoveries may be found in his prevision that a small 
annual parallax would eventually be found for some of the 
fixed stars, and that extra-Satumian planets would at some 
future time be ascertained to exist, and in his conviction 
that light travels with a measurable although, in relation 
to terrestrial distances, infinite velocity. 

The invention of the miscroscope, attributed to (Galileo 
by his first biographer, Vincenzo Viviani, does not in trutb 
belong to him. Such an instrument was made as early as 
1590 by Zacharies Jansen of Middleburg; and although 
(Galileo discovered, in 1610, a means of adapting his tele* 
scope to the examination of minute object^ he did not 
become acquainted with the compound microscope until 
1624, when he saw one of Drebbel’s instruments in Borne, 
and, with characteristic ingenuity, immediately introduced 
some material improvements into its construction. 

The most substantial, if not the most brilliant part of 
his work consisted undoubtedly in his contributions towards 
the establishment of mechanics as a science. Some valu- 
able but isolated facts and theorems were previously dis- 
covered and proved, but it was he who first dearly grasped 
the idea of force as a mechanical agent, and extended to 
the external world the conception of the invariability of the 
relation between cause and effect From the time of 
Archimedes there had existed a science of equilibrium, but 
the science of motion began to exist with Galileo. It is 
not too much to say that the final triumph of the Copernican 
system was due in larger measure to his labours in this 
department than to his direct arguments in its favour. The 
problem of the heavens is essenti^y a mechanical one ; and 
without the mechanical conceptions of the dependence of 
motion upon force which Galileo familiarized to men’s 
minds, that problem might have remained a sealed book 
even to the intelligence of Newton. The interdependence 
of motion and force was not indeed formulated into definite 
laws by Galileo, but his writings on dynamics are every- 
where suggestive of those laws, and his solutions of dyna- 
mical problems involve their recognition. The extraor- 
dinary advances made by him in this branch of knowledge 
were owing to his happy method of applying mathemati^ 
analysis to physical problems. As a pure mathematician 
he was, it is true, surpassed in profundity by more than one 
among his pupils a^ contemporaries ; and in the wider 
imaginative giMp of abstract geometrical principles he 
cannot be compared with Fermat, Descart^ or Pascal, to 
say nothing of Newton or Leibnitz. Still, even in the 
region of pure mathematics, his powerful and original mind 
left notable traces of its working. He studied the proper- 
ties of the cycloid, and attempted the problem of its 
quadrature earlier than Mersenne; and in the “infinitesi- 
mals,” which he was one of the first to introduce into geo- 
metrical demonstrations, was contained the fruitful germ of 
the differential calculus. But the method which was 
peculiarly his, and which still forms the open road to dis- 
coveries in natural science, consisted in the combination of 
experiment with calculation — ^in the transformation of the 
concrete into the abstract, and the assiduous compai^n of 
resulth The first fruits of the new system of investigation 
was his determination of the laws of falling bodies. Con- 
ceiving that the simplest principle is the most likely to be 
true, he assumed as a postulate that bodies falling freely 
towards the earth descend with a uniformly accelerated 
motion, and deduced thence the principal mathematical con- 
sequences, as that the velocities acquired are in the direct, 
and the spaces traversed in the duplicate ratio of the times, 
counted fh)m the beginnqig of motion ; finally, he proved. 
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by bbaeryinff ihe times of descent of bodies filing down 
indined planes^ that the postulated law was t^e true 
law. Been here, he was obli^ to take for granted that 
the Yelocities acquired in descending from the same height 
aloi^ planes of evecy inclination are equal ; and it was not 
until shortly before his death that he found the mathe- 
matical demonstration of this not very obvious principle. 

The first law of motion — that which expresses the prin- 
ciple of inertia — ^is virtually contained in the idea of uni- 
formly accelerated velocity. The recognition of the 
second — ^that of the independence of different motions — 
mnst be added to form the true theory of projectiles. This 
was done by Oalileo. Up to his time it was universally 
held in the schools that the motion of a body must cease 
with the impulse communicated to it, but for the reaction 
of the medium ” which helps it forward. Gkilileo showed, 
on the contrary, that the nature of motion once impressed 
is to continue indefinitely in a uniform direction, and that 
the effect of the medium is a retarding, not an impelling one. 
Another commonly received axiom was that no body could 
be affected by more than one movement at one time, and it 
was thus supposed that a cannon ball, or other projectile, 
moves forward in a right line until its first impulse is ex- 
hausted, when it falls vertically to the ground. In the 
fourth of Gfalileo’s dialogues on mechanics, he demonstrated 
that the i»th described by a projectile, being the result of 
the combination of a uniform .transverse motion with a 
uniformly accelerated vertical motion, must, apart from the 
resistance of the air, be a parabola. The establishment of 
the principle of the composition of motions formed a con- 
clusive answer to the most formidable of the arguments 
used against the rotation of the earth, and we find it 
accordingly triumphantly brought forward by Oalileo in the 
second of his dialogues on the systems of the world. It 
was urged by anti-Copernicans that a body fiung upwards 
or oast downwards would, if the earth were in motion, be 
left behind by the rapid translation of the point from which 
it started ; Oalileo, however, proved that the reception of a 
fresh impulse in no way interfered with the movement 
already impressed, and that the rotation of the earth was 
insensibly because shared equally by all bodies at its sur- 
ftma His theory of the inclined plane, combined with his 
satisfactory definition of momentum,” led him towards the 
third law of motion. We find Newton’s theorem, that 
** action and reaction are equal and opposite,” stated with 
aroroximate precision in his treatise JDdla Sciema 
Meeoanica^ which contains the substance of lectures de- 
livered during his professorship at Padua ; and the same 
.principle is involved in the axiom enunciated in the third 
of his mechanical dialogues, that ** the propensity to fail of 
a body is equal to the least resistance which sufiSces to 
sup^rt it” The problems of percussion, however, ^d not 
receive a definitive solution until after his death. 

His services were no less conspicuous in the statical than 
in the kinetical division of mechanlca He gave the first 
direct and entirely satisfactory demonstration of equilibrium 
on an inclined plane, reducing it to the lever by a sound 
and ingenious train of reasoning; while, by establishing the 
theory of virtud velocities,” he laid down the fundamental 
principle which, in the opinion of Lagrange, contains the 
general expression of the laws of equilibrium. He studied 
with attention the still obscure subject of molecular co- 
hesion, and little has been added to what ha ascertained on 
the question of transverse strains and the strength of beams, 
brought bj/r him for the first time within the scope of 
mechanical theory. In his Dueono intomo aUe cok che 
Mtanno iu PaoquOf published in 1612 , he used the principle 
of virtual velodtiM to demonstrate the more important 
theorems of hydrostatics, deducing from it the equilibrium 
of fiuid in a siphon, and proved ^against the Amtotelians 
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that thefioating of solid bodies in a liquid depend not upon 
timir form, but upon tlieir specific gravities, rmtive to snbh 
liquid. 

In order to form an adequate estimate of tlie stride made 
by Oalileo in natural philosophy, it would be necessary to 
enumerate the confus^ and erroneous opinions prevailing 
on all such subjects in his time. His best eulogium, it has 
been trulv said, consists in the fallacies which he exposed. 
The scholaBtic distinctions between corruptible and incor- 
ruptible substances, between absolute gravity and absolute 
levity, between natural and violent motions, if they did not 
wholly disappear from scientific phraseology, ceased thence- 
forward to hold the place of honour in the controversies of 
the learned. Discarding these obscure and misleading 
notions, (lalileo taught that gravity and levity are relative 
terms, and that all bodies are heavy, even those which, like 
the air, are invisible ; that motion is the result of force, 
instantaneous or continuous ; that weight is a continuous 
force, attracting towards tiie centre of the earth ; that, in 
a vacuum, all ^dies would fall with equal velodties ; tiiat 
the ** inertia of matter” implies the continuance of motion, 
as well as the permanence of rest ; and that the substance 
of the heavenly bodies is equally corruptible” with that 
of the earth. These simple elementary ideas were emin- 
ently capable of development and investigation, and were 
not only true, but the prelude to further truth ; while those 
they superseded defi^ inquiry by their vagueness, and 
baffled it with their obscurity. Oalileo was a man boro in 
due time. He was superior to his contemporaries, but not 
isolated amongst them. He represented and intensified a 
growing tendency of the age in which he lived. It was 
beginning to be suspected thiat from Aristotle an appeal lay 
to nature, and some were found who no longer treated tlfe 
ipse dixit of the Stagirite as the final authority in matters 
of science. A vigorous but ineffectual warfare had already 
been waged against the blind traditions of the schools by 
Ramus and Telesius, by Patricius and Campanella, and the 
revolution which Oalileo completed had been prepared by 
his predecessors. Nevertheless, the task which he so 
effectually accomplished demanded the highest and rarest 
quality of genius. He struck out for himself the happy 
middle path between the aprwri and the empirical systems, 
and exemplified with brilliant success the method by which 
experimental science has wrested from nature so many of 
her secrets. His mind was an eminently practical one. He 
cor cerned himsdf above all with what fell within the range 
of exact inquiry, and left to others the larger but less 
fruitful speculations which can never be brought to the 
direct test of experiment Thus, while far-reaching but 
hasty geueraluations have had their day and been forgotten, 
ids work has proved permanent, because he made sure of 
its foundations. His keen intuition of truth, his vigour and 
yet sobriety of argument, his fertility of illustration and 
acuteness of sarcasm, made him irresistible to his antag- 
onists ; and the evanescent triumphs of successful contro- 
versy have been succeeded by the lasting applause oi 
posterity. 

The first complete edition of Qalileo's writings was published at 
Florence (1842-1856), m 16 8vo vols., by the &oietk Editrioe Fior- 
entiua, under the able supervision of Signor Enmnio AlbkrL Besides 
the works already enumerated, it contains uie hitherto inedited 
Swnumes de Motu Oravitm, conmosed at Pisa between 1589 and 
1591; his letters to his Mends, with many of their replies, as well 
as several of the essays of his sdentifio opimnents ; his private com- 
ments cm the Orlamo FWioso, of which he was an enthnsiastio 
admirer, and on the Omaaimmu LibmUa, of which he was an 
equally persistent depredator ; some stanxas and sonnets of no great 
merit, together with the sketdi of a comedy; finally, a reprint of 
Yiviani’s Lffe, with valuable notes and corrections. The original 
documents ttom the arohirBS of the Inquisition, relating to the 
'events of 1616 and 1688, reoovered ftom Paris in 1846 by tee efforts 
of Count Rossi, and now in the Vatican Libraiy, were to a limited 
bxtant made puUio by Monsignor Marino-Marini in 1850, and 
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man oiintcmdly by M. Henri de l*BpiDois, in on eieny entitled 
**QaliUe, eon Ph>ok, ee Condemnetion," pnbliehed in 1867 in 
the Emu dm Quedians Hidoriquu. He wee followed by H. Karl 
▼on Qebler, who, in en able end ezheuetive bat eomewhet pro* 
Radioed work, OaliUo OdUUi md dU BUmidht CWie (Stnttcprt, 
1876), eougbt to impeech the enthenticity of a document of prime 
importance in the tw of 1688. He bee. however, been vietoriouelv 
anewmd by Signor Domenico Berti, m Jl Froqetao criginaU ai 
OaliUo OabUi (Rome, 1876), and by M. de* I'Epinoia, with Lea 
FUm du Prods de OaliUe (Rome, Paria, 1877). The touching 
lettere of Galileo's eldeet daughter, Sieter Maria Celeste, to her 
father were printed in 1864 by Professor Carlo Arduini, in a pul)* 
lication entitled La PrimogenUn di OaliUo OaliUi, ^ also M. 
Th. Henri Martin’s excellent biography, OaliUe, Us Droits de la 
SeUnee d la MUhode dee SeUneee Payskpses^ Paris, 1868 ; and the 
anonymous /Visafs ^ OaliUo, London, 1870. (A. M. C.) 

• GALITCH, or Halioz, a town of Bossia, at the head 
of a district in the government of Kostroma, 80 miles N.E. 
of Kostroma, in 67* 16' N. lat. and 42* 66' R long., on 
the low Bouth-eastem shore of Galitch Lake. Among its 
public buildings are a hospital, a poorhonse opened in 1866, 
about 15 chur^es, and a convent of the iliird class. The 
chief occupation of the inhabitants is the manufacture of 
leather and gloves ; and the fisheries of the lake yield about 
30,000 rubles per annum, and give employment to about 
400 fishermen, whose rights are secured by ancient charters. 
At the annual fair a considerable trade is done in woollen 
and cotton goods, earthenware, and miscellaneous articles. 
In 1860 the population was 6536 ; but in the St Petersburg 
Calendar for 1878 it is given at 6620. 

GALL, Fbanz Joseph (1768-1828), anatomist, physio- 
logist, and founder of phrenology, was born at Tiefenbrunn 
near Pforzheim, Baden, on the 9th of March 1768. After 
completing the usual literal^ course at Baden and Bruchsal, 
he b^n the study of medicine under Hermann at Strasburg, 
Vhence, attracted by the names of Van Swieten and Stoll, 
he removed to Vienna in 1781. Having received his 
diploma, he be|^n to practise as a physician there in 1786 ; 
but his energies were mainly devoted to the scientific 
investigation of problems which, even from boyhood, hod 
been occupying his attention. At a comparatively early 
period he had formed a generalisation which he believed 
to be a sound one, that in the human subject at least a 
powerful memory is invariably associated with prominent 
eyes; and further observation had enabled him, as he 
thought, also to define the external characteristics indicative 
of special talents for painting, music, and the mechanical 
arts. Following out these researches, he gradually reached 
the strong personal conviction, not only that the talents 
and dispositions of men are dependent upon the functions 
of the brain, but also that they may be inferred with perfect 
exactitude and precision from the external appearances of 
the skull. Gall’s first appearance as an author was made 
in 1791, when he published the first two chapters of a 
^ever completed) work entitled PhUom^hischrm^dvnniMihe 
Untersuchuagm iiber NaJtur «. Kuivet im hrankm u, gesunden 
Zudande des Menschen. The first public notice of his 
inquiries in cranioscopy, however, was in the form of a 
familiar letter addressed to a friend, which appeared in 
Wieland’s Deutscher Mercur in 1798 ; but two years before 
this GhtU had commenced giving private courses of phreno- 
logical lectures in Vienna, where his doctrines soon attracted 
general attention, and met with increasing success until, 
in 1802, they were interdicted by the Government on the 
ground that they were dangerous to religion. This step on 
the part of the authorities had the effect of greatly stimu- | 
latinff public curiosity and increasing Gall’s celebrity. In | 
March 1806 he finally left Vienna, in company with his 
friend and associate Spnrzhrim, and made a tour through 
Germany, in the coarse of which he lectured in Berlin, 
Dresden, Mi^g^bnrg; and several of the nniveisity towns. I 
Tliese expositions, which he knew how to make popular 
and attraotiTe^ were mnch resorted to by the public, and { 
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excited considerable controversy in the scientific world. 
He had almost reached the zenith of his fame when, in 
1807, he repaired to Paris and established himself there as 
a medical practitioner, at the same time continuing his 
activity as a lecturer and writer. In 1808 appear^ his 
Jfdrodud^ au cours de physiologU du oerveau^ whi(^ was 
followed in 1809 by the Reckerckes sur le s/gsUme meruaud 
en gMral, et sur celui du cerveau en partieulier (originally 
laid before the Institute of France in March 1808), and in 
I 1810 by the first instalment of the AnaUmie et PhysMogU 
I du systhne nerveux en genSralf et du cerveau en partieulier, 
aivec des ohservedions sur la possibilitS de reconnat^ plusieurs 
I dispositions iniellectuelles et morales de Vhomme et des 
antmatix par lacotijiguraiionde leurstHes, The Recherehes, 
and the first two volumes of the Anatomie, bear the cox^'omt 
names of Gall and Spurzheim. The latter work was com- 
pleted in 1819, and appeared in a second edition of six 8vo 
volumes shortly afterwards (1822-26). In 181 1 he replied 
to a charge of Spinozism or atheism, which had been 
strongly urged against him in certain quarters, by a treatise 
entitled Des dispositions innSes de Vdme et de l^esprit, which 
he afterwards incorporated with his ^ater work. In 1819 
he became a naturalized French subject, but his efforts twa 
years afterwards to obtain admission to the Academy oi 
Sciences, although supported by Geoflroy St Hilaire, were 
unsuccessful. In 1823 he visit^ London with the intention 
of giving a series of phrenological lectures, but was dis- 
appointed of the reception he had anticipated, and speedily 
abandoned his plans. He continued to lecture and practise 
in Paris until the beginning of 1828, when he was disabled 
by an apoplectic seizure. His death took place at Montrouge 
near Paris, on the 22d of August 1828. The AnaUmie luis 
been translated into English by Lewis (Boston, U.B., 1836). 

OALLAND, Antoine (1646-1715), Orientalist and ' 
archaeologist, the first European translator of the Arabian 
Nights, was bom in 1646 at Rollot, in the department of 
Somme. The completion of his school education at Noyon 
was followed by a brief apprenticeship to a trade, from 
which, however, he soon escaped, to pursue his linguistic 
studies at Paris. After having beeu employed for some 
time in making a catalogue of the Oriental manuscripts at 
the Sorbonne, he was, in 1670, attached to the French 
embassy at Constantinople; and in 1673 he also accom- 
panied his chief (De Nointel) to Syria and the Levant, 
where he availed himself of the opportunity to copy a 
great number of inscriptions, and aim to sketch, in some 
cases even to remove, historical monuments. After a 
brief visit to France, where his collection of antiquities 
attracted some attention, Galland returned to the levant 
in 1676 ; and in 1679 he undertook a third voyage, being 
commissioned by the French East India Company to collect 
for the cabinet of Colbert ; on the expiry of this commission 
he was instracted by the Government to continue his 
researches, and had the title of antiquary to the king ” 
conferred upon him. During his prolonged residence! 
abroad he acquired a thorough knowledge of the Arabic, 
Turlddi, and Persian languages and literatures, whicli, 
on his final return to France, enabled him to render 
valuable assbtance to Thevenot, the keeper of the roya. 
library, and to D’Herbelot. After their deaths he lived for 
some time at Caen under the roof of Foucault the intendant, 
himself no mean archseologist ; and there he began the 
publication (1704-17) of Les Mille et Une NuUs, a trans- 
lation which excited immense interest during the time of 
its appearance, and which is still the standard French 
translation (last edition 1872). In 1701 Galland had been 
admitted into the Academy of Inscriptions, and in 1709 
he was appointed to the chair of Arabic in the College de 
France. He continued to discharge the duties of this post 
until his death, which took place February 17, 1716. 
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BeiidM % nunber of meritorioos archttologic«l works, espedally 
in the deptrtOM&t of nomismstic^ he also published a compilation 
from the Arabic, Persian, and Turkiah, entitled remor- 

bom moU et nuudmea dea OrietUaux (1694), and a translation 
bom an Arabic manuscript. Da Vorigma at du pryria du Ca^fi 
(1699). The former of thm works appeared in an English trans- 
lation in 1795. His Ooidm at FohUo Iniimmaa da Btdfal at da 
Lohtnm was published after his death (1724). Among ms numer- 
ous unpublished manuscr^ts are said to be included a translation 
of the Koran and a Tnrkisn dictionary. 

OALliABATE, a floorlahing town of Italy, the head of 
a circle in the proyince of Milan, situated on the railway 
23 miles N.W. of Milan at the junction of the line running 
N. to Varese. It has a teclmical school, and carries on 
the manufacture of cotton and linen. In the Middle Ages 
it is mentioned as Ghilaratum and Olareatnm, and especially 
in the 10th century it appears to have been a strongly 
fortified and important place. Population in 1871, 7576. 

GALLAS, or more correctly Galla, a powerful race 
of eastern Africa, scattered over the wide re^on which 
extends for about 1000 miles from the interior of 
Abyssinia to the neighbourhood of the river Sabacki, 
in S*’ 12' of S. latitude. Almost nothing has been de- 
finitely ascertained about the early homes and migrations 
of the race ; but it appears to have occupied the southern 
portion of its present territory for nearly four centuries at 
least. Accordmg to Ludolf and Bruce, the Galla invaders 
first crossed the Abyssinian frontiers m the year 1587. 
The Gallas of Gojam (a district along the northern side of 
the river Abai) tell how their savage forefathers came from 
the south-east from a country on the other side of a bahr 
(li^e or river), and the Ye^u and Baia Galla also point 
towards the east and commemorate the passage of a bahr. 
Among the southern Gallas tradition appears to be mainly 
concerned with the expulsion of the race from the country 
now occupied by the SomalL It is usually maintained 
that the dallas are ethnographically of Semitic affinity, 
and find their nearest kinsmen in the Somali, the Dankah', 
and the Abyasinians ; but M. Lejean is of opinion that 
they rather belong to the Aryan race, and this is so far 
supported by their physiological characteristics. One 
thing is certain, that they have nothing in common with 
the negro type ; the “ musculation ” of the arms, thighs, 
and calves is alto^ther different, and they have none of 
the fetor developed by the negro skin ; their frame is large 
and powerful, tWr complexion a very dark brown, their 
brow broad and lofty, their eyes deep-sunk and lively, and 
their features not unfrequently of a regular and finely-i^ped 
description. Of the Semitic affinity of the language riieir 
is no question, and according to the usual classification it 
belongs to the same Semitico-Hamitic group as the Somali, 
the Saho, and the Dankali^ 

The Gallas are for the most part still in the nomadic and pastoral 
stage ; though, as we advance northwards into Abyssinia, we find 
them more and more assimilated to the settled and agricultural in- 
habitants of that kin^om. Among the southern mbes it is said 
that about 7 or 8 head of cattle are kept for eveiy mmi, woman, and 
child ; and among the northern tribes, as neither man nor woman 
ever thinks of goinff any distance on foot, the number of hones is 
ve^ large. The oidinary food consists of flesh, blood, milk, butter, 
and honey, the last being considered of so muc^ importance by riie 
southern Gallas that a rude system of bee-keeping is in vogue, and 
the husband who fails to furnish his wife with a sufficient supj^y of 
honey may be excluded fiom all conjugal rights. This last fMt is 
one m those which indicate the comparativMy high position occu- 
pied by the Galla women, who, moreover, have the right, but rarely 
granted in a savage state of society, of refusing an unacceptable 
offer of marriage. In the south monogamy is the rule, but in riie 
north the number of a man’s wives is limited only by his wiihes and 
his wealtL Each tribe has its own heiitch or sultan, who enjoys 


^ The sbnilarity to the Semitic was pointed out by Benf^ in 
OoUtaag. OaUt^rU Auerigen, 1846, in a review of Tutsdiek’s lexicon 
and grammar (1844, 1845). Furtiier details in regard to its vocabu- 
lary and structure be found in Lottner's paper in the Tranaaetiom 

qf the Ph/Qologieal Soaittg^ London, 1860^1, and in the Noaaira 
Maiaat 1867. Krapf bad published a grammar as early as 1840. 


in aUpSSio concerns must take the advice of the fathen^^milies 
assembled in counciL The greater proportion of the tribes are still 
pagan, worshipping a supreme god w Jra, and the subordinate god 
and goddess and Atilia, whom favour is secured by sacrifices 
of Qzeu and sheep. With a strange Hbmlity of sentiment they 
say that at a certain time of the year Waka leaves them and goes 
to attend to the wants of their enemies the Somali, whom also he 
has created. Some tribes^ and notably the WoUo-Galla, have been 
converted to Mahometanism, and very bigoted adherents of the 
prophet they are. In the north a kind of superficial Christianization 
haa taken place, to the extent at least that the people are familiar 
with the names of Maremma or Mary, Balawold or Jesus, Gir|^ 
or St George, Ac. ; but to all practical intents paganiam is still in 
force. The serpent is a special object of womTp, the northern 
Gallas believing that he is the author of the human race. A con- 
siderable num^ of the men find emplcwment in the Abyssinian 
armies, and in comparison with their neighbours are brave and war-* 
like. The total number of the Gallas was estiniated by Krapf at 
from six to eight millions, and Plowden mentions individual tribes 
that could bring into the field 20,000 or 80,000 horse. Amoxm the 
more important tribes in the south (the name in each instance being 
compounded with Galla) are the Bamatta, the Kukatta, the Badle. 
the Aurova, the Wadjole, the llani, the Arrar, and the Kanigo 
Galla ; the Borani, a very powerful tribe, may be considered to mark 
the division between north and south ; and in the north we find 
the Amoro, the Jarso, the Toolama, the WoUo, the AmbassU, the 
Arijo, and the Azobo Galla. 

See Beke, *‘On the Origin of the Gallas,” in Tram, qf BriL 
Aaooe.f 1847; Krapf., TVanala , . . . in JBaatem Africa^ 

1860; B’Abbadie, mam Am an Savia-lUhioj^^ 1868; Brenner, 
** Forsohungen in Ost-Afrika,” in Peteimarm’s i/iffkailungsu, 1868; 
Plowden, ^rawla in Abyaainia and the Galla Country, 1868 ; and 
a paper by Louis Lande in Berua daa DauM Moaidoa^ 1878. 


ALBEET GALLATIN* 

Copyright, 1879, by Sanry Cabot Lodga, 

F amily pride led the (Jallatins to boast a descent from 
A. Atilius OallatiniiB, the Boman consul (a. u. 
494 and 498), A gap of fifteen hundred years between 
the consul and the first appearance of the name in European 
history tends to invalidate this rather splendid bit of 
genealogy, but there can be no doubt that the Gallatins 
were both an old and noble family. They are first heard 
of in Savoy in the year 1258, and more than two centuries 
later they came to Geneva (1510), united with Calvin in 
his opposition to Borne, and associated their fortunes with 
those of the little Swiss city. Here they remained, and 
with one or two other great families governed Geneva, and 
sent forth many representatives to seek their fortune and 
win distinction in the service of foreign princes, both as 
soldiers and ministers. On the eve of the French Bevolu- 
tion the Gallatins were still in Geneva, occupying the same 
position which they had held for two hundred years. They 
were republican nobles, simple in their manners, fn^ and 
unostentatious in their habits of life, but genuine aristocrats 
of high breeding and cultivated minds. They numbered 
among their friends such widely different persons as 
Voltaire and the landgrave of Hesse, and, although not 
wealthy, had eveiytlmg that could reasonably be desired 
both serially and politicly. 

Albert Grilatin, the most famous of the name, was bom 
in Geneva on the 29th of January 1761. His father died 
in 1765, his mother five years later, and his only sister in 
1777. Although left an orphan at nine years old, Albert 
ciallatin was by no means lonely or unprotected. His 
grand-parents, a large circle of near relations, and Mile. 
Pictet, an intimate friend, cared for him during ^ boyhood* 
He was thoroughly aducated at the schools of Geneva, and 
graduated with honour from the colhige or academy in 
1779. His grandmother then widied him to enter the army 
of the landgrave of Hesse, but he declined to serve a 
tyrant,** and a year later iffipped away from Geneva and 

? Thif is reprinted beie^ with the oonsent of Mr Henry Osbot 
Lo^, of Huoadinietts, from his work entitled AUmi GoUatan, 
by Henry Csbot Lo^ New York, Ohsrlei Seribnei^s Sona. 1879. 
d^yric^ 1879, by HBnry Oabot Lodge. 
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embarked for the United States. No man ever had leas 
reason to emigrate. A competent fortune, good prospects, 
social position, and a strong family connexion, were all 
thrown aside in order to tempt fate in the New Worl^. 
His relations very properly opposed his coarse, but they 
neverth^ess did all in their power to smooth his way, and 
continued to treat him kindly, and he himself in after-life 
always admitted the justice of their opinions. The temper 
of the times, a vague discontent with the estaUiahed order 
of thhigs, and some political enthusiasm imbibed from the 
vmtings of Rousseau, are the best reasons that can now be 
assigned for Gallatin's ill-considered desertion of home and 
ifriends. 

In July 1780 Gallatin and his fHend Sene landed in Massa- 
shuaetts. They brought with them youth, hope, courage, and a 
little money, and at once entered into business. The times were 
unfavourable. The great convulsion of the Bevolntion was drawing 
to a close, and evei^hing was in an unsettled condition. The 
young Genevans failed in business, passed an aimless and severe 
winter in the wilds of Maine, and returned to Boston penniless. 
Gallatin tried to earn a living by teaching French in Harvard 
College, apparently not without success, but the cold and rigid 
civili^tion of New England repelled him, and he made his way to 
the South. lu the ba^woods of Pennsylvania and Virginia tnere 
seemed to be better chances for a young adventurer. Gallatin 
engaged in land speculations, and tried to lay the foundation of his 
fortune in a frontier farm. In 1789 he married Sophia Allegro, 
mnd every prospect seemed to be brightening. But clouds soon 
gathered ^ain. After only a few months of wedlock his wife 
died, and Gallatin was once more alone. The solitary and desolate 
^ntier life became now more dreary than ever; he flung himself 
into politics, the only outside resource open to him, ana his long 
mud eventful public career began. 

The constitution of 1787 was then before the people, and Gallatin, 

* with his dislike of strong government still upon nim, threw him- 
melf into opposition and oecame one of the founders of the .^ti- 
Federalist, or, as it was afterwards called, the Republican party. 

* Elections followed to State conventions and legislatures, and 
Gallatin rose with surprisi^ rapidity. Despite his foreign birth 
and his inability to speak English with correctness or fluency, he 
succeeded wonderfhlly. He was helped, of course, by his sound 
•education ; but the true cause of his success lay in his strong sense, 
untiling industry, courage, clear-sightedness, and great intellectuid 
force. In 1798 he was chosen United States Senator from Penn- 
■sylvania by the votes of both political parties. No higher tribute 
was ever paid to character and ability tnan that conveyed by this 
•election. But although imrty feeling did not run high enough in 
Pennsylvania to prevent Gallatin’s elation, the staun^ Federalists 
•of the Senate, vmo had begun to draw the party lines rather 
mharply , found the presence of the young Genevan highly distaste- 
fuL They disliked his French origin, and suspected him to be a 
man of levelling principles. His seat was contested on account of 
•a technical flaw in regm to the duration of his citizenship, and 
the Senate annulled the election and sent him back to Pennsylvania 
with all the glory of political martyrdom. 

The part he hM already taken in the exciting scenes to which he 
mow returned had without doubt been an efficient cause in his re- 
jection by the Senate. The success of the new scheme of national 
government turned at the outset upon the re-establishment of sound 
ananoes. To carry out the great plans which he had set on foot, 
Hamilton had found it necessary to lay an excise on domestic spirits. 
This tax bore hardly upon the western counties of Pennsylvania, 
Viiginia, and North Carolina, wliere the people worked many smali 
mtills, and were thus able to get their grain to market in a port- 
mble form. Strong opposition was manifested. Hamilton and 
his party modiflea the original excise law, and partly by their 
motion, partly through the influence of Washington, the murmurs 
in the two Southern States died away. But in Penntylvania con* 
cession proved fruitless, and hostility became daily more active and 
dangerous. I 

In this resistance to the excise, whidi was peculiarly odious to I 
m people among whom he lived, Gallatin took a leading part 
He intended frilly to restrain opposition within legal bounds, but 
ne made the gmt mistake of emmukingupon the stonny sea of resist- 
ance to law without sufficiently allowing for the chanuster of the 
PPFfr tioP- The fi!ontierBmen of the Allcghanies were a rough and 
mrardy race, with a lufp and unfortunate admixture of wild Irish. 

law>m,bidinfl[ A m e noan qdrit was by no means supreme. Legal 
leasstanee won developed into insurrection*. Houses were burned, 
assaulted and driven firom tiie country, and the 
l^ted StetMmailwai stopped and ^ letters seized by the rioters. 
Tm people began to am and associate, thus preparing forcible 
iMistaneetatheGoveninent i ^ 

did Ida best to retrieve his error and prevent open 


war. With fine courage he faced the excited bands of riflemen 
wbo gathered at Redstone Old Fort on the 20th of August 1794, 
and opposed with vigorous eloquence the nse of force against the 
Government He checked the excitement sufficiently to prevent 
bloodshed: but he was only just in time. Washington and 
Hamilton had at last determinod to test the strength of the new 
Government, and were moving with an overwhelmuig force upon 
the western counties. Gallatin had blundered in exciting and 
leading opposition to law among so rude a people, but he had 
also intezposed with sufficient effect to stop desperate measures, 
and the whisky rebellion faded away helplessly before the national 


power. 

Of all the men who took part in this opposition to the excise, 
Gallatin alone came ont with credit He was at once elected to 
Congress, and took his seat as a member of the Lower House in the 
autumn of 1796. A foreigner, still young, and speaking English 
with a very defective pronunciation, he nevertheless by &eer force 
of ability and industry wrested from all competitors the leadership 
of the Republicans in the house, and almost at once became the 
most dangerons opponent whom the Federalists had ever en- 
countered in Congress. That great party, by simple weight of 
ability, generally m a minority, and never in full sympathy with 
the mass of their countrymen, maintained their power unbroken 
for the first twelve years of the Government They bod established 
and organized that Government and in so doing had home down 
opposition with a high hand. They were as domineering as they 
were able, and inflamed with hatred of France, just then rising to 
the dignity of a party principle, they found in Gallatin an enemy 
who was TOth by origin and opinion p^uliarly obnoxious to them. 
They attacked him uiisiNiringly, but in vain. His perfect com- 
mand of temper, and moderation of speech and action, in a bitterly 
personal age, never failed, and were his most effective weapons : 
bnt ho made his power felt in other ways. His clear mind and 
industrious habits drew him to questions of finance. He became 
the financier of his party, and preached unceasingly his cardinal 
doctrines of simplicity and economy, and was an effective critic of 
the measures of Government. Cool and temperate, Gallatin, when 
following his own theories, was usually in the right, although 
accused oy his followers of trimming. Thus, in regard to the 
Jay treaty, he defended the constitutional right of the house 
to consider the treaty, but he did not urge rejection in this 
^cific cose. On tiie other hand, when following a purely 
par^ policy, he generally erred. He resisted the navy, the 
mainspring of Washington's foreign jiolicy and the chief glory 
of the Federalists. He opposed commercial treaties and (fiplo- 
matio interconrue in a similar fashion. On all these points ho 
was grievously wrong, and on all he changed his views after a good 
deal of bitter experience. The greatest period of Gallatin’s career 
in Congress was in 1798, after the publication of the famous X.Y.Z. 
despat^es. The insults of Talloyrand, and his shameless attempt! 
to extort bribes from the American commissioners, roused the deep 
anger of the people against France. The Federalists swept all 
before them, and the members of the opposition either retired firom 
Philadelphia or went over to the Government Alone and single- 
handed, Gallatin carried on the fight in Congress. The Federalistz 
bore down on him unmercifully, and even attempted a constitu- 
tional amendment in regard to citizenship, in order to drive him 
from office. Still he held on, making a national struggle in the 
national legislature, and reljing very little upon the rights of 
States so eagerly grasped by Jefierson and Madison. But even then 
the tide was turning. The strong measures of the Federalists 
shocked the country ; the leaders of the dominant party quarrelled 
fiercely among themselves ; and the Republicans carried the elec- 
tions of 1800. 

Jefferson and Burr obtained an equal number of votes, and as the 
constitution tihen stood either was entitled to the presidency, 
although no one questioned that it had been intended for Jefferson. 
The elation was thrown into the house, and the Federalists, 
maddened by defeat, strove to give the presidency to Burr. They 
fortunately failed, but it was Gallatin who led the Republicans, 
prevented rash measures, retained the i^patby of the countiy, and 
had a careful plan prepared for any emergency. 

When, after this exciting contest, Jefferson took possession of the 
White House (1801), there were two men, and two only, whose com- 
manding abilities marked them for the first places in the cabinet 
James Madison becune secretary of state, and Albert Gallatin secre- 
taiy of the treasuty. Wise, prudent, and conservative, Gallatin made 
few changes in Hamilton’s arrangements, and for tyrelve years 
administered the national finances with the greatest skill. He and 
Jefferson were both imbued virith the idea that government reduced 
to the lowest possible point could be carried on upon a priori pM- 
oiples resting on the assumed perfectness of human naturo. and thati 
if tills were done honestly, its authors would he illicitly trus^ 
and a political millennium would surely ensue. The ctof burden 
of carrying ont this theory fell upon Gallatin. His ^ding p^- 
ciplet gt ill were simplieity of administration and speedy extinction 
of^dabt,andev6ty^gbenttotiieseobjects. Fighting or bribing 
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the Berbery niratee wet e mere question of expense. It was cheaper 
to aeiae Lonlsiana than to await the settlement of doubtfol points. 
Commercial warfare was to be avoided because of the cost. All 
wart were bad, but if they could not be evaded it was less extrava- 
mt to be ready than to rush to arms unprepared. Amid many 
oifficnldes, and thwarted even by Jefferson himself in the matter of 
the navy, Gallatin pushed on ; and after six years the debt was as 
far at possible Mid, a large sarplus was on hand, a compre- 
hensive and benencent scheme of internal improvements was ready 
for execution, and the promised land seemed in sight Then came 
the stress of war in Europe, a wretched neutrality at home, fierce 
outbreaks of human passions, and the fair structure of government 
by a prioTi theories based on the goodness of unoppressed humanity 
came to themund. Gallatin was thrown helplessly back upon the 
rejected Federalist doctrine of government according to circum- 
stances. He uttered no vain regrets, but the Msition was a trving 
one. The sworn foe of strong government, he was compelled, in 
pursuance of Jefferson’s policy, to put into execution the embarp and 
the most stringent measures ever taken by an American legislature. 
He did his best, but all was in vain. Commercial warfare failed, 
the embargo was repealed, and Jefferson, having hopelessly entangled 
foreign reuitions and brought the country to the verge of civil war. 


foreign relations and brought the country to the verge of civil war, 
retired to private life defeated and broken, and leaving to his auc- 
oessor Madison, and to Gallatin, the task of extricating the nation 
ftom its diffic^lies. From 1809 the new administration, drifting 
steadily towards war, struggled on from one abortive and exasper- 
ating negotiation to another. It was a period of sore trial to Gal latin . 
The peace policy had failed, and nothing else replaced it. He had 
lost his hmd upon Pennsylvania and his support in the House, 
while a cabal in the senate, bitterly and personally hostile to the 
treasury, crippled the administration and reduced evaiy Govern- 
ment measure to mere inanity. At last, however, one of their blun- 
dering acts struck Napoleon in a vital spot To escape its effects, 
he set himself to hoodwink the administration and trick the United 
States into war with England. The dceejition was successful, and 
was powerfully aided by a war party, violent and ^orant, but 
with plenty of fresh ability, full of the new spirit of nation^ity, 
and determined to fight at all hazards. The result was inevitable, 
and Madison was forced to take the lead in June 1812, in declaring 
war against England. 

Gallatin never wasted time in futile complaints. His cherished 
schemes were Mattered. War and extravagant expenditure had 
come, and he believed both to be fatal to the prosperity and pro- 
gress of America. He therefore put the finances in the best order 
he could, and set himself to mitigate the evil effects of the war by 
obtaining an early peace. With this end in view he grasped 
eagerly at the proffers mediation of Russia, and without resigning 
the treasury soiled for Europe in May 1813. 

Russian mediation proved barren, but QaUatin persevered, catch- 
ing at every opportunity for negotiation. In the midst of his 
labours came the news that his old foes in the senate had refbsed 
to oonfiim his apixilntment He still toiled on unofficially until. 
Madison having filled the treasuiy, his nomination for the second 
time met the approval of the senate, and he was able to proceed 
with direct negotiations. The English and American commissioners 
finally met at Ghent, and in the todious and irritating dismssions 
which ensued Gallatin took the leading part He dealt easily with 
his antagonists, who were all second-rate and obstinate persons, 
and drove them by quiet persistence and firmness from their first 
arrogant and impossible demands. His great difficulty lay in man- 
^ng his own colleagues, who were, especially Hon^ Clay and 
John Quincy Adams, able men of strong wills and jarring tempers. 
He succeeded in preserving harmony, and thus eatabBshed his 


own reputation as an able diplomat. Peace was his reward, and, 
after visiting Geneva for the first time since his Ixwhood, and nego- 
tiating a commercial convention with England, Gallatm returned 
to America. 

He received an immediate offer of the treasury, which he declined, 
but accepted the mission to France (1816), where he remained 
for the next seven years, which were in all probabiUty the 
pleasantest of his life. He passed his time in thoroughly congenial 
society, seeing everybody of note or merit in Europe. He did not 
neglect the duties of his official position, but strove assiduously and 
with hia wonted patience to settle the commercial relations of Ids 
adopted country with the nations of Europe. 

In 1828 he resigned his post and returned to the United States, 
when he found himself plunged at once in the bitter struggle then 


in progress for the presidency. His favourite candidate was his 
personal friend Wiluam H. Crawford, whom he regarded as the 
true heir and representative of the old J effersonian principles. WiUi 
these feelings he consented to run for the vioe-presidenoy on the 
Orawfmd &ket But Gallatin had come home to new soenae 
and new sctor% and he did not fully appreciate the oitoation. 
The oontest was hitter, personal, factious, and fuU of intrigue. 
Van Boron, in th6 Cimwford interest, came to the condusion 
that the candidate for the second place, by his foreign origin, 
weakened the tlokat» and Gallatin thimore withdrew his name and 


retired fSrom the oontest without rduotsnoe. The dection, unde| 
dded by the popular vote, was thrown into the house, and rosultec 
in the choice of J. Quincy Adams, who in 1826 drew Gallatin fron 
his retirement and sent him as minister to England to oonduoi 
another complicated and arduous negotiation with that power, 
Gidlatih worked at his new task with his usual industry, tact, and 
patience, but the results were meagre, although an open breach wai 
successfully avoided. In 1828 he once more returned to the United 
States, ana bade farewell to public life. 

Accepting a business position in New York which gave him a 8nffi< 
dent income, Gdlatin turned his attention to the congenial pursuits 
of science* and literature. In both fields he dirolayed great talent, and 
his book upon Indian languages laid the foundatioiis of the ethnology 
of the American aborigines. He continued, of course, to interest 
himself in public affsi^ although no longer an active partidpant, 
and in all financial questiona, espeoially in regard to the bonk 
charter, the resumption of specie payments, and the panic of 1887, 
he exef1»d a wide and beneficial influence. The rise of the slavery 
question touched him nearly. Gallatin had always been a consistent 
opponent of slavery, and in the early days of the Government had 
boldly attacked that institution when unable to find a dosen men of 
any party to side with him. He felt keenly, therefore, the attempts 
of the South to extend the slave power and confirm its existence, 
and the remnant of his strength was devoted in his last days to 
writing and distributing two able pamphlets sgainst the war with 
Mexico. Almost his last public act was a speech against the annex- 
ation of Texas ; and, although more than eighty years old, he con- 
fronted a howling New York mob with the same cool, unflinching 
courage which he had displayed half a century before when he faced 
the armed frontiersmen of Redstone Old Fort 

During the winter of 1848-9 his health failed, and on the 12tb 
of August 1849 he passed peacefully away. 

Gallatin was twice married. His second wife was Miss Hannah 
Nicholson, of New York, by whom he had three children, two sons 
and a daughter, all of whom survived him. In personal appearance 
ho was aMve middle height, with strongly-marked features, indi- 
cating great strengUi of intelloct and character. He was reserved 
and extremely reticent, cold in manner and not symnathetio. There 
was, too, a certain Gslvinistic austerity about him, but he was much 
beloved by his family. He was never a popular man. nor did ha 
ever have a stro^ personal following, or many attached friends/ 
He stood with Jefferson and Madison at the head of his party, and 
won his place by force of character, courage, application, and great 
intellectual power. His eminent and manifold services to hia 
adopted countiy, his great abilities and upright character, assure 
him a high position in the history of the United States. 

GALLE, or Point db Oallb, a town and port in the 
aouthern province of Ceyloii, on the eouth-weetem coasts 
about 72 miles S. of Colombo, with which it is connected 
by a good carriage road. 'It was made a municipality in 
1865, and divided into the five districts of the Fort^ 
Callowdile, Galopiadde, Hirimbure, and Oumbalwalla. 
The fort, which is more than a mile in circumference, 
commands the whole harbour, but is commanded by a 
range of hills. Within its enclosure are not only several 
Government buildings, but an old church erected by the 
Dutch East India Company, a mosque, a Wesle 3 ron chapel, 
a hospital, and a considerable number of houaes occupied 
by Europeans. The old Dutch building known as the 
queen’s house or governor’s residence, which dated from 
^e year 1687, was in such a dilapidated state that it was 
sold by Governor Gregory in 1873. Elsewhere there are 
few buildings of individual note, but the general slyle of 
domestic architecture is pleasant and comfortable, though 
not pretentious. One of the most ddightful features of 
the place is the profusion of trees, even within the town, 
and along the edge of the shore— suriyas, palms, cocoa-nut 
trees, ana bread-fruit trees. The ramparii towakls the sea 
famish fine promeuidea In the harbour deep water is 
found close to the ind the outer roads are sp^ious ; 
but the south-west Bumsoon renders entrance difficult, 
and not unfrequently Mfss vessels from their moorings. 
Galie is an important peint on the lines of oommunication 
between Calcutta and Australia, and between Sues aud 
Singapora The Peninsular aud Oriental Steam Navigation 
Company, the Meaaageriet JIfariiimeBf and the British India 
Steam Navigation Company have agencies at the port 
The trade is mainly in the productions of the sammndiiig 
country, of which in 1678 there wae shipped 11,477 owta 
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M eocoa-nat oil, 10,083 cwta. of dmiamoD, 23,377 cwts. of 
plombogo, and 22,932 owts. of coir. Cotton goods are the 
principal import, 1 43,410 pieces being ttie amount for 1873. 
The inhabitants of Qalle are of very mingled origin, com- 
prising not only Singhalese European residents and Eurasian 
half-castes, who are locally denominated “ Burghers,” as 
being mainly the descendants of the old Dutch settlers, 
but also Moors” or ** Moormen” (that is, Arabians or 
semi-Arabians), Hindus, Parsees, people from the Coro- 
mandel coast, and Maldivians. The Moors are largely 
engaged os lapidaries and workers in tortoise-shell j and the 
urgency of the itinerant vendors is one of the inevitable 
plagues of Uie European visitor to the town. According 
to the returns of 1871, the total population of the munici- 
pality was 47,059, distributed iu 8979 families, occupymg 
7496 houses, and consisting of 24,294 males and 22,765 
females. 

Galle, according to Sir J. K Tonnent, is the Tarshish of Solomon; 
bat of this opinmn there is no proof, oven if it were certain that 
the Jewish fleets visited the island of Ceylon at all. The iilaco is 
mentioned by none of the Greek or Latin geographers, unless the 
identification with Ptolemy's Avium Promontonum or Cape of Birds 
be a correct one. It is hardly mentioned in the native chronicles 
before 1267, and Ibn Batuta, in the middle of the 14th centuiy, 
distinctly states that Kali, — ^that is, Qalle,— was a small town. It 
was not till the period of Portuguese occupation that it rose to im- 
portance. When the Dutch succeeded the Portuguese they greatly 
strengthened the fortifications, which liad boon vigorously defended 

r *nst their admiral, Kosten ; and under their rule the place had 
rank of a commandaucy. In the marriage treaty of tlio infanta 
<of Portugal with Charles ll. of England it was agreed that if the 
Portuguese recovered C3oylon tliey were to hand over Galle to the 
Englisn ; but as the Portuguese did not recover Ceylon the town 
was left to fall into Euglm hands at the conquest of the island 
ill 1796. The name Galle is derived from the Singhalese gallat 
WL[Uivalent to rock ; but the Portuguese and Dutch settlers, being 
better fighters than philologists, oomiected it with the Latin gallvs 
41 cock, and the image of a cock was carved as a symbol of the town 
in the front of the old Government house. 

GALLIC ACID, trioxybenzoic acid, or dioxysalicylic 
acid, CyHeOj + HoO or CoH2(OH)3.CO(OII) + HjO, the 
ncidum gollic^m of pharmacy, is a substance discovered by 
Bcheele, which exists as such in the leaves of the bearberry, 
iu pomegranate root-bark, and iu tea, in gall-nuts to the ex- 
tent of about 3 per cent., and in other vegetable productions. 
It may be prepared by keeping moist and exposed to the 
uir for from four to six weeks, at a temperature of 20^^ 
to 25^ C., a paste of powdered gall-uuts and water, and 
removing from time to time the mould which forms on its 
surface ; the paste is then boiled with water for twenty 
minutes to obtain a solution of the gallic acid; this is 
filtered through calico, and the deposit of acid it affords on 
eooling is drained by pressure between folds of bibulous 
paper, and purified by dissolving in boiling water, by re- 
oiystallization at about 27° C., and washing of the ciystals 
with ice-cold water. The production of the acid appears 
to be due to the presence in the galls of a ferment. This 
is not contained in Chinese gall-nots, which consequently 
require the additiou of yeast or of common galls to deter- 
mine the decomposition of their tannin necessary for tlie 
formation of gallic acid (see C. H. Viedt, DingW$ PolyU 
Joum,^ cezvL, 1875, p. 454). Powdered ^l-nuts, contain- 
ing 43 per cent, of tannic acid, were found by M. Sacc to 
yield 50*4 per cent of pure diy gallic acid {Compt, Bend., 
Ixxii., 1671, p. 766). GMlic acid is most readily oWined by 
boiling with weak solution of acids the tannin procured 
from oak-galls by means of alcohol and ether. The changes 
which take place in thb, as in the first described mode of 
preparatioii, appamtly consist in the spUtting up of tannin, 
or gallo-taimio acid, whidi, according to some experiments, 
is a gli^ide of tannic add, of the formula C84H28O28, to 
give witlt two moleeules of water two molecules of digallic 
or tann ic Mid, Cx4H^0O9, and glucose, The former 

Iwdy. which may be nqiresented as an etherie anhydride 
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of galUc CeH,(OH),.CO(OH).O.CO.(OH)3CeH„ 
by che assimilation of a molecule of water ia then con- 
verted into two molecules of gallic acid (see Armstrong, 
Organie Chemietry, p. 304, 1674). Gallic acid may be 
pranced by heating an aqueous solutiou of diiodo- 
salicylic acid with excess of dkaline carbonate, by acting 
on dibromosalicylic acid with moist silver oxide, and by 
other chemical methods. It crystallizes in white or pale 
fawn-colonred acicular prisms or silk} needles, and is 
soluble in alcohol and ether, and in 100 parts of cold, and 
3 of boiling water, is without odour, and has an astringent, 
acidulous taste, and an acid reaction. Dried at 100° C. 
it loses 9*5 per cent of its weight of water; at about 
200° C. it melts; and at 210 to 215° it is resolved into 
carbon dioxide and pyrugallol, C3H,(OH)3. With ferric 
salts its solution gives a deep blue colour, and with ferrous 
salts, after exposure to the air, au insoluble, blue-black, 
ferroso-ferric gallate. Bases of the alkali metals give with 
it four series of salts ; these are stable except in alkaline 
solutions, in which they absorb oxygen and turn brown. 
Solution of acid calcium carbonate becomes with gallic acid, 
on exposure to the air, of a dark blue colour. Unlike 
tannic acid, gallic acid does not precipitate albumen or salts 
of the alkaloids, or, except when mixed with gum, gelatin. 
Salts of gold and silver are reduced by it, slowly iu cold, 
instantaneously in warm solutions, hence its employment 
in photography. With phosphorus oxychloride at 120° C. 
gallic acid yields tannic acid, and with conceutiated 
sulphuric acid at 100°, nifigallic acid, CjallgOg. Phos- 
phorus perchloride, and also, after several Lours, solution 
of arsenic acid near the boiling point (J. Lowe, quoted 
Chem, News, xix., 1869, p, 41), convert it into ellugic acid, 
C14H3O3 -f H3O, a substance which occurs in gall-uuts, iu 
the external membrane of the epis^ierm of the walnut (T. 
L. Phipsou, Chem. News, xx. p. 116), and probably many 
plants, and composes the ** bezoar stones ” found in the 
intestines of Persian wild goats. Gallic acid may be esti- 
mated, after removal of tannic acid by gelatin, by means 
of permanganate of potassium, with which it evolves carbon 
dioxide, and (F. Jean, Coinpt Bend,, Ixxxii., 1876, pp. 
982-4) by means of iodine in the presence of an alkaline 
carbonate. 

Gallic acid has been advantageously employed m an 
internal medicinal agent in scarlatinal albuminuria, iu which 
its effect appears to be due to an astringent and tonic 
action on the inflamed capillaries of the kidneys in other 
forms of albuminuria;^ in cases of chyluria, in which, 
as not causing nausea and headache, it is preferable to 
tannic acid;^ and in pyrosis, diarrlioea, some forms of 
dysentery, and tabes and rickets, and atonic states of the 
alimentary canal and of the body generally. In checking 
the night-sweats of phthisis it has been found of esjiccial 
service.^ As a haemostatic, when administered iutenmlly, 
it has proved of value in haBmabemesis, epistaxis, fungus 
hsematodes,^ menorrhagia,^ and more particularly in 
haematiiria. Gallic acid has been highly recommended in 
haemoptysiB,^ in which, however, ergot, frotn its not oc- 
casioning griping and constipation, or interfering with a 
liberal use of milk, has been found a better remedy.^ Jt 
may be given in considerable quantities without any evil 
consequences. The effects of too large a dose are to render 

• BraiihwaUds Retrospect f Ixxiii., 1876, 114. 

• Lancet, 1878, ll. 680; Med. Tims, 1863, 11. 65, aed 1854. 1. 
694; according to Parkea (*., 1854, ii. pp. 28, 29), ferric ^londo 
is snperior to it as a means of reducing the albnmeti in neplintis. 

• Bence Jones, Med, Times, 1862, ii. 653, and 1863, li. 

• Ib., 1864, i 694; and Rrit. and Far. Med.-Chir. Rev., 1862, 

i 194. ® Med, Times, 1868, li. 878. 

• Jb,, 1862, i. 49 ; and Lancet, 1860, ii. 254. 

y Williams, Rankmg's Abstracts, 1862, i 78 ; and Waters, ib., 
1871, i • • Williamson. Lancet, 1876, U. 696 
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the pn^ hard and vriry, and to produce paQor, a wiiimug 
Bound in the ears, dizzinesa, and faintnesB. Its administra- 
tion in a caBe of Bright’s disease described by Dr Bence 
Jones was followed by epilepsy (see MedL Timu^ 1853, ii. 
495). As a topical styptic application, gallic is inferior to 
tannic acid.^ With glycerin it is comUned to form the 
pharmaceutical preparation glycerinum acidi gaUicL 

GALLIENUS, F. Lioinjub (218-268), Roman emperor, 
son of the emperor Valerian, was bom about 218. From 
253 to 260 he reigned conjointly with his father, and gave 
proof of both bravery and ability, especially in ^e defeat 
near Milan of 300,000 Alemanui, with a force of only 
10,000 Romans, When, however, his father was defeat^ 
and taken prisoner by Sapor, king of Persia, in 260, 
Qallienus made no effort to obtain his release, or to with- 
stand the incursions of the invaders who threatened the 
empire from all sides. He occupied part of his time in 
dabbling in literature, science, and various trifling arts, but 
gave himself up chiefly to excess and debauchery. His 
generals rebelled against him in almost every province of 
the empire, and this period of Roman histoiy came to be 
called the reign of the thirty tyrants, although in reality the 
usurpers numbered only nineteen. Gallionus was killed at 
Milan in 268 while besieging Aureolas, who had been pro- 
claimed emperor by the Illyrian legions. 

OALLINULE. See Moorhen. 

GALLIO, Junius Annahus, proconsul or “deputy” of 
Achaia at the time of the apostle Paul’s first visit to 
Corinth (53 A.D.), was the son of M. Annaeus Seneca, a 
Roman eques and rhetorician, and was bom at Cordova 
about the beginning of the Christian era. His mother’s 
name was Helvia; and L. Annaeus Seneca, the philosopher, 
and L. Annaeus Mela, the geographer, were his full brothers, 
his own proper name being Marcus Annaeus Novatus. 
After he had received a careful education from his father 
at Cordova, he went to Rome, where he attracted the notice 
of Ll Junius Gallio, a rhetorician of some repute, who ulti- 
DQiately adopted him, thus conferring the name by which he 
is usually known. The terms on which he lived with his 
kindred and with the world are well illustrated in the 
epithet “dulcis ” applied to him by Statius (aSWv., ii. 7, 32), 
and by Seneca {NvU, Qu., 4 pref. — “ nemo mortalium uni 
tarn dulcis est quam hie omnibus It is probable that 
Gallio shared the misfortunes of his brother when the latter, 
having incurred the enmity of Messolina, was banished to 
Corsica ; and that both returned together to Rome when 
Agrippina had selected Seneca to be tutor to Nero. To- 
wards the close of the reigu of Claudius, Gallio received the 
proconsulship of the newly constituted senatorial province 
of Achaia (Acts xviii. 12), but seems to have been com- 
pelled by ill health to resign the post within a few years 
(Pliny, H. A'., xxxi. 33 ; Seneca, Ep. civ.). In the fifth 
year of Nero we hear of him as having been again in Rome 
(Dio Cassius, IxL 20, 21), and ou the same authority we 
learn that he finally became one of the last victims of that 
emperor (Ixii. 25). The statement of Jerome in the 
chronicle of Eusebius, that Junius Gallio “frater Seneem, 
egregius declamator, propria se manu interfecit,” appears 
to be founded on a confusion of names. Seneca’s works, 
De Ira and De Vita Beata^ are dedicated to Gallio, who 
himself impears to have written some treatises in natural 
history (Sen., N. (J., v. 11). Compare Tacitus, Ann., xv. 
73 ; zvi. 17 ; Dio Cassius, lx. 35. 

GALLIPOLI, the ancient KoXXAroXte, a seaport town 
of Turkey m Enrope, in the province of Rumili and vUayet 
of Edimeh, at the north-east extremity of the Straits of 

^ 0& tbe tbenpentios of gidlio sold see further R. Neale, “Clinical 
notes upon the use of ilallic acid in various diseases,” Medical Timea, 
18BS, i 45B $q.\ and W. Bayes, “On Gallic Acid,” AuociaHan 
1864, p. 606. 
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Dardanelles, on a narrow peninsula 130 miles S.W. o§ 
Constantinople, and 90 mues due S. of Adrianople, in 
40® 24' N. hit. and 26® 40' 30" E. long. Nearly op- 
posite is Lapsaki on the Asiatic side of the channel, 
which is here about 2 miles wide. The town of Gallipoli 
resents a miserable aspect; the streets are narrow, the 
ouses mostly of wood and ill built, though there are & 
few better structures near the harbour, and the Anglo- 
French occupation of 1853-6 led to some improvements. 
The only noteworthy buildings are the large, crowded^ 
and well-furnished bazaars, with leaden domes. There 
are several mosques, none of them remarkable, and many 
interesting Roman and Byzantine remains, Specially r 
magazine of the emperor Justinian, a square castle an^ 
tower attributed to Bajazet 1., and some tumuli on tho 
south, said to be the tombs of the Thracian kings. The 
lighthouse, built on a cliff, has a fine appearance as seen 
from the Dardanelles. (lallipoli is the residence of a 
captain-pasha and the seat of a Greek bishop. It has twG 
good harbours, and is the principal station for the Turkish 
fleet From its position as the key of the Dardanelles, it 
was occupied by the allied French and English armies in 
1854. Tiien the isthmus a few miles to the north of the 
town, between it and Boulair, was fortified with strong 
earthworks by English and French engineers mainly on the 
lines of the old works constructed in 1357, when the Turks' 
first crossed over into Europe, nearly 100 years before they 
gained poasession of Constantinople. These fortifications 
were renewed and enlarged in January 1878, ou the 
Russians threatening to ta^e possession of Constantinople. 
The peninsula thus isolated by the fortified positions hae 
the Gulf of Saros ou the N.W., and extends some 50 milea 
to the S.W The guns of Qallipoli command the DardSr 
nelles just before the strait joins the Sea of Marmora. 
The town itself is not very strongly fortified, the prin* 
cipal fortifications being further down the Dardanelles, 
whom the passage is narrower. The district of Gallipoli 
IS exceedingly fertile and well adapted for agriculture ; 
a great variety of crops are raised, but, previous to tho 
war of 1877-8, nearly all progress was stopped on ac- 
count of the maladministration of the Turkish authorities. 
Nevertheless considerable quantities of the various cereala 
were exported, besides wine, oil, skins, cotton, sheep, Ac.,, 
much of the trade being transit The principal imports are 
manufactured goods, coal, su^r, coffee, rice, soap, iron. The 
line of railway between Adrianople and the Egean Sea has- 
been prejudicial to the transit trade of Gallipoli, and several 
attempts have been made to obtain concessions for the con- 
struction of a railway that would connect this part with the 
Turkish railway system. There is little industry in Gallipoli,, 
though previous to the war attempts had been made to* 
extend and improve the manufacture of silk thread and silk 
goods, and some little business was done in the construction 
of coasting vessels. Steamers to and from Constantinople 
call regularly at Qallipt^ Widely different estimatea 
have been given of the population of the town ; it ia 
probably somewhere about 25,000 or 30,000. 

GALLIPOLI, an important seaport town of Italy, in tha 
province of Lecce, and about 25 miles N.R of the city of 
that name, beautifully situated on a rocky islet on the east 
shore of the Gulf of Tamnto, and connect^ by a long stone 
bridge of twelve archaa witli the suburb of Lizza on the 
mainland. The town le well built and fortified, and has a 
castle erected by Ch«3es L of Apjou, a lar^ cathedral, a 
gymnasium, and an episcopal seminary. It is chiefly noted 
for its extensive cisterns cut in the solid rock for containing 
the olive oil collected from all parts of Puglia; but it has be- 
sides a productive tunny fishery, and manufactures muslins, 
cotton stockings, and woollen goods. The harbour has been 
improved since 1855 by a new mole, but the entrance is still 
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ipmewhat dangerous. In 1873 tliece entered 350 Tessek 
with a total tonnage of 66,652 tons, 281 being Italian and 
29 British. The principal exports are oil (of which 9628 tons 
were shipped in 1875), wine, oats, and cotton seed; and the 
imports, iish from Norway, manufactured goods from France, 
petroleum from the United States, staves from Austria, 
and wheat and barley from Greece and Turkey. The popu- 
lation of the town in 1871 was 7578, and of the commune 
9951. Gallipoli preserves the name and almost certainly 
occupies the site of the ancient Callipolis, the ** Beautiful 
City,” founded, according to Dionysius, by a Spartan named 
Leucippus and a number of the citisens of Tarentum. 

GALLIUM, so called in honour of France (Gallia), 
^mbol Ga, atomic weight 69*9, a metal discovered, August 
27, 1875, by M. Lecoq de Boisbaudran, in the spectroscopic 
examination of zinc-blende from Fierrefitte in the valley of 
Argeles, Hautes Pyr^n^es, and since found to exist in blende 
from several ther localities, notably in that of the mines 
of Lildrich and Apfel at Bensberg, on the Bhine, which 
contains nearly 16 milligrammes per kilogramme. Its 
density and approximate atomic weight, and other of its 
characters, were predicted by Mendeljeff, in accordance with 
his law that the properties of the elementary bodies, as also 
the constitution and properties of their combinations, are 
periodic functions of their atomic weights (see article 
Uhbmistby, vol, V. p. 543, col. 2). Galliura may be pre- 
pared by a process the chief features of which ore the treat- 
ment of the ore, which contains the metal in only very 
minute quantity, with zinc; the removal, from a hydro- 
chloric acid solution of the gelatinous precipitate thereby 
produced, of various foreign metals by means of hydrogen 
sulphide ; the fractionation of the residual liquid with 
Sbdium carbonate, gallium being thrown down before zinc 
by that reagent ; the formation of a sulphate from the re- 
sultant precipitate ; and, lastly, the electrolysis of a potash 
solution of the purified oxide obtained therefrom, the metal 
appraring on the negative platinum electrode. Solid 
gallium is greyish- white, of octahedral crjrstallization, and 
remarkably hard and resistant even at a temperature little 
below its melting point, and is but slightly malleable and 
dexible, though thin plates of it will bear bending several 
times without breaking. It melts when held in the fingers, 
ite point of fusion being 30' *15 C. (86°*27 Fahr.). The 
liquid metal is of a silvery white colour, and adheres to 
gl^, forming a mirror resembling that of mercury. It 
exhibits in a remarkable degree the phenomenon of super- 
fusion, but when some degrees below its melting point 
crystallizes immediately if a small fragment of the solid 
metal attached to a platinum wire be inserted into it At 
24®*5 0. (76®*1 Fahr.) the specific gravity of the solid 
metal is 5*956, and of the liquid 6*069 ; the specific heat 
of the former between 12® and 23® C. is 0*079, giving 
atomic heat 5*52, and that of the latter between 119® and 
106® C. is 0*0802 (Berthelot, Cwnpt. Bend., Ixxxvl 
786-7), At a red heat in air gallium is not perceptibly 
volatilized. It is little affected by cold nitric acid, but 
dis^lves readily in hydrochloric acid ; with potash solution 
it liberates hydrogen. It furnishes a deliquescent and very 
soluble chloride, GaClg or Ga 2 C]o, a corresponding bromide 
and iodide, and an ammonio-gallic alum. Its oxide is more 
soluble in ammonia than is alumina. In basicity it holds 
a place intermediate between aluminium and indium. It 
IS precipitated by alkaline carbonates and barium carbonate, 
Imt not by hydrogen sulphide and ammonium sulphide in 
the a^ence of zinc. Gallium affords two brilliant lines in 
the violet part of the spectnun. 

,.5®^ V H in C^ietU News, 1877, i pp. 148, 157, 

167 ; a lio L. ^ Boisbaiidnui and Jungfleisch, uompL Jtend,^ 
pp. 475-478 and 577-579, and Jaum. Pharm. aim., act. 
4, xxvij. pp. M8-840-qnotad in Phil, Mag,, 1878, p. 319, and 
/oam. Cftwfi. Soe., “ Abrtnusti,’’ 1878, pp. 556 and 


GALLOWAY, Thomas (1796-1851), a Scottish mathe* 
matician, was bom at Symington, in the upper ward of 
Lanarkshire, 26th February 1796. After receiving such 
education as the schools of his own and adjoini^ parishes 
could give, he entered in 1812 the university of ^inbuigh, 
where he distinguished himself specially in mathematics. 
In 1823 he was appointed one of the teachers of mathe- 
matics at tlie military college of Sandhurst, and on the 
death of Sir John Leslie in 1832 he was an unsuccessful 
candidate for the vacant chair of natural philosophy in 
Edinburgh. In the following year he was appointed 
actuary to the Amicable Life Assurance Ofiice, the oldest 
institution of that kind in London, and in this situation he 
remained till his death, November 1, 1851. Galloway was 
a voluminous though, for the most part, an anonymous 
writer, and took a leading part in the proceedings of the 

E rincipal scientific societies of London. He contributed 
irgely to the seventh edition of the Encyclopasdia Britan^ 
nica, and also wrote several scientific papers for the 
JSdMurgh and Foreign Quarterly Reviews. His Encydo- 
paedia article ** Probability ” was published separately. 

GALLS. In animals galls occur mostly on or under the 
skin of living mammals and birds, and are produced by 
Acaridea, and by dipterous insects of the genus (Estme, 
Signor Moriggia^ has described and figured a homy excres- 
cence, nearly 8 inches in length, from the back of the human 
hand, which was caused by Acarue domesiicue. What are 
commonly known as galls are vegetable deformities or 
excrescences, duo to parenchymatous hypertrophy, and, 
according to the definition of Lacaze-Duthiers, comprise 
all abnormal vegetable productions developed on plants by 
the action of animals, more particularly hy insects, what 
ever may be their form, bulk, or situation.” For the larv» 
of their makers the galls provide shelter and sustenance. 
The exciting cause of the hypertrophy, in the case of the 
typical galls, appears to be a minute quantity of some 
irritating fluid, or virus, secreted by the female insect, and 
deposited with her egg in the puncture made by her ovi- 
positor in the cortical or foliaceous parts of plants. This 
virus causes the rapid enlargement and subdivision of the 
cells affected by it, so as to form the tissues of the g^. 
Oval or larval irritation also, without doubt, plays an im- 
portant part in the formation of many galls. Though, as 
Lacaze-Duthiers remarks, a certain relation is necessary 
between the ** stimulus” and the ** supporter of the stim- 
ulus,” as evidenced by the limitation in the minority of 
cases of each species of gall-insect to some one vegetable 
structure, still it must be the quality of the irritant of the 
tissues, rather than the specific peculiarities or the part of 
the plant affected, that principally determines the nature of 
the gtJL Thus the characteristics of the ourrant-gall of 
Spathegaster baccarum^ L., which occurs alike on the leaves 
on the flower-stalluof the oak, are obviously due to the 
act of oviposition, and not to the functions of the parts 
prancing it ; the bright red galls of the saw-fly Eemaita 
gallicola are found on four diflbrent species of willow, SaUx 
\fragili8, S, alha^ S, oaprea, and S. dnerea ;® and the galls ot 
a C^nipid, Biorhwi apUra^ usually developed on the rootlets 
of the oak, have been procured also from the deodar.’ 
Often the gall bears no visible resemblance to the struc- 
tures, out of which it is developed; commonly, however, 
outside the larval chamber, or gall proper, and giving to the 
gall its distinctive form, are to be detected certain more or 
less modified special organs of the plant The gall of 
CecidoSayia etr^Uina, formed from willow-buds, is mainly 
a rosette of leaves the stalks of which have had their growth 
arrested. The small, smooth, seed-shaped gall of the 


^ Qaot«d In Zoological Record, iv., 1867, p. 

■ P. Gamerou, Bwtiiak Natnnraliit, ii. pp. 11-15. 
* JMomologiet, vii. g, 47. 
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Amerioan Cpiipt HmiwOor^ Harris, according to Mr W. F. 
Bassett,^ is petiole, and its terminal toft of woolly hairs 
the enormously developed pubescence of the vonng o^-leaf. 
The moss-like covering of tlm ^^bedegnars’' of the wild rose, 
the galls of a Cynipid, iSAodifet romn, represents leaves which 
have been developed with scarcely any parenohyma between 
their fibro-vasoular bundles ; and the ** artichoke-galls " or 

oak-strobile,” produced by Apkilcthrix gemmas^ which 
insect arrests the development of the acorn, consists of a 
cupule to which more or less modified leaf-ecales are attached, 
with a peduncular, oviform, inner galL^ Mr E. Newman 
held the view that many oak-galls are pseudobalani, or false 
acorns : ‘‘ to produce an acorn has been the intention of the 
oak, but the gall-fly has frustrated the attempt” Their 
formation from bu^ which normally would have yielded 
leaves and shoots is explained by Parfitt as the outcome of 
an effort at fructification induced by oviposition, such as 
has been found to result in several plants from injury by 
Insect-agency or otherwise.* Qalls vary remarkably in size 
and shape according to the species of their makers. The 
polytlialamous gall of Apkiloihrix radicU^ found on the 
roots of old oak-trees, may attain the size of a man’s fist ; 
the galls of another Cynipid, Andricus occvltua^ Tschek,^ 
which occurs on the male flowers of Quercus iesnlifiora^ is 
2 millimetres, or barely a line, in length Many galls are 
brightly coloured, as, for instance, the oak-leaf hairy galls 
of Spathegaster tricolor^ which are of a crimson hue, more 
or less diffused according to exposure to light. The variety 
of forms of galls is very great. Some are like urns or cups, 
others lenticular. The “knoppern” galls of CyiiipBpolycera^ 
Gir., ore cones having the broad, slightly convex, upper 
surface surrounded with a toothed ridge. Of the Ceylonese 
galls ^‘some are as symmetrical as a composite flower when 
in bud, others smooth and spherical like a berry; some 
protected by long spines, others clothed with yellow wool 
formed of long cellular hairs, others with regularly tufted 
hairs.”* The characters of galls are constant, and as a rule 
exceelingly diagnostic, even when, as in the case of ten 
different gall-gnats of an American willow, Salix humUU, 
it is difficult or impossible to tell the full-grown insects that 
produce them from one another. In degree of complexity 
of internal structure galls differ considerably. Some are 
monothalamous, and contain but one larva of ^e gall-maker, 
whilst others are many-celled, and numerously inhabited. 
The lai^st class are the unilocular, or simple, external 
galls, divided by Lacaze-Duthiers into those with and those 
without a suiieiffcial protective layer or rind, and composed 
of hard, or spongy, or cellular tissue. In a common gall-nut 
that authority ^stinguished seven constituent portions : — 
an epidermis ; a subdermic cellular tissue ; a spongy and a 
hard layer, composing the parenchyma proper; vessels 
which, without forming a complete investment, underlie the 
parenchyma; a hard protective layer; and lastly, within 
that, an alimentary central mass iiihabited by the growing 
larva.® 

Galls are formed by insects of several orders. Among 
the Hj^enoptera are the gall-wasps {Cynips and its allies), 
which infect the various species of oalL They are small 
insects, having straight antennm, and a compressed, usually 
very short abaomen, with the second, or second and third 
segments greatly developed, and the rest imbricated, and 
concealing the partially coiled ovipositor. The transforma- 

> See in Proc, Bniom, Soc. Londan/or the year 1873, p. xvi. 

* Bee A. MtUler, Oardmer'e ChratUde, 1871, pp. 1162 and 1618 ; 
and EL A. Fiteb, Xntomologietf xi. p. 129. 

* BntomdogUl^ vt pp 276-8, 889-40. 

* VerkamdL d. ixdhg.^M. Ou, in Wten, xxi. p. 799. 

* Darwin, VariaUimi e/AnimaU and Plante under PmeeHeat/ion^ 
ii. p. 282. 

* liecherches poor servir 4 rHiitoire dee Oalles,” Ann, dee Set, 

Pat., xix. pp. 298 eyq, i 
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tions from the larval state are completed within the gall^ 
ont of which the imago, or perfect insect^ tunnels its a'ay,— 
osnally in antomn, though sometimes, as has been observed 
of some individnalB of Cynipi KoUarip after hibernation. 

The phenomena of developinent in Oynipe and associated mnerrn 
preaent many features of interest Not fewer than 12^000 living 
specimens of C, Kollati, Gir. {C, Itgnieola, Hart), from Devonshire 
galls, were examined by the late Mr Frederick Smith,' of the British 
Museum, and proved to be all females, as alao were the flies obtained 
in two sucoesiuve yean ftnm some of these by breeding on isolated 
oak trees in the neighbourhood of London. The same obaeiver 
detected among about 1200 flies of the gregarious species Aphilothrim 
(Oynipe) rodtM not a single male. In many thousands of Cynimds, 
representing 28 species, Hartig failed to discover any male. Ton 
S^lectend2, on the other hand, between 24th April and let May 
1871, from three galls of BhodUee roeat, L., obtained in the pr^ 
viouB year, bred omy 2 females and 82 males. These males were of 
the normal coloration and shape; but some which appeared in the 
latter part of May, when the females were in larger numerical pro- 
portion, were varieties of three kinds, partly resembling the females 
in coloration.* Walsli* ascertained with respect to the galls of the 
American Black Oak, that their growth commences in May, and is 
completed in a few weeks, and that near the middle of June about 
a fourth of them yield both male and female fUlly developed gall- 
flies of the species Oynipe spongificaf Osteu-Sacken. In the re- 
mainder of the galls the iarvs do not attain their pupal condition 
till more two months later, and the flics they produce, which 
appear about October, are all females. This autumnal brood has 
been exi>erimenta]ly ascertained to cause the generation of oak- 
anples in tlte following spring on ti’ees not previously infectod. Mr 
W. F. Bassett^* consmers that most, if not all, species of Oynipe 
are double-brooded, and that one of the two broods consists of 
females only. There are,” he remarks, ^^so many onc-gendered 
species, that we may reasonably suppose each to be the progenitor 
of the equally numerous double-geudered species, whose rmtion- 
^ps have not yet been observed.^* 

Among the commoner of the galls of the Cynipidce are 
the oak-apple” or ** oak-sponge ” of Andrum termincUiSp 
Fab.; the “currant” or “berry galls” of Spathegaeter 
haccarump L., above mentioned ; and the “ oak-spangles ” 
of Neuroterue lerdmdarie}^ Oliv., generally reputed to be 
fungoid growths, until the discovery of their true nature by 
Mr Frederick Smith and the succulent “ cherry-galls ” of 
Dryophanta ectUdlai-iep Oliv. The “marble” or “Devon- 
shire woody galls ” of oak-buds, which often destroy the 
leading shoots of young trees, are produced by Cynipe 
Kdlari,^^ already alluded to. They were first introduce 
into Devonshire about the year 1847, had become common 
near Birmingham by 1866, and two or three years later 
were observed in several parts of Scotland, They contain 
about 17 per cent of tannin.^ On account of their regular 
form they have been used, threaded on wire, for m&ing 
ornamental baskets. The la^e purplish Mecca or Bussorah 
galls, produced on a species of oak by Cynipe ineanap 
Westw., have been regarded by many writers as the Dead 
Sea fruit, mad-apples (mo/a tnsana), or apples of Sodom 
{jpoma eodomit\ca)p alluded to by Josephus and others, 
which, however, are stated by R Bobinson (Bihl. Rmarchee 
in Paleetinep vol. i. pp. 522-4, 3d ed., 1867) to be the 
singular fruit called hj the Arabs *0eherp produced by the 
Aedepias giganUa or procera of botanists. What in Cali- 
fornia are known as “ flea seeds ” are oak-galls made by a 

' Zoohgiet, xix., 1861, pp. 7880-8. 

* Jahreder, dee Vereimf, Naivfrk, m Zvakkaup 1871, p. 34. 

* American Entomdogietp i., 1868, p. 108. 

** Proc, JSntom, Soe, cf London fee lAe year 1878, p. xv. 

According to Dr Adlar, alternation of generatlona takes place be- 
tween AT. lentieulairie and ^ihegaeter baccarum (see E. A. Ormerod, 
EnUmdogieip xi p. 84). 

See Westwood infrod. fo the Mod, Claeeif, /nssefs, ii, 1840, 
p. 180. 

For figures aud dsseriptions of insect and gall, see Entomologietp 
Iv. p. 17 ; vii p. 241 ; ix. p. 68 ; xi p. 181. 

SootHd^ Naimralietp i, 1871, p. 116, Ac. 

^ Vinen, Jowm, de Phairm, et de Ckm,p xxx., 1866, p. 290 ; 

** English Ink-Galls,” Pharm, Joum,, 2d ser., iv. p. 620. 

See Pereira, Materia Mediea, vol. li pt i p. 847 ; Pham, 
•fovm., 1st ser., voL viii pp. 422-4. 
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ipedes of OynipB) in August they become detached from 
the leaves that bear them, and are cans^ to jump by the 
spasmodic movements of the grub within the thin-walled 
g^-cavity.^ 



Fzo. 1.— 41 , Aleppo “blue” gall; 6, ditto In sootion, showing central carltyfbr 
grub; e, Aleppo “white" gall, perforated by Insect; <i. the same in section 
(natural slie). 


Common gall-nuts, nut-galls, or oak-galls, the Aleppo, Turkey, 
or Lerant galls of commerce (German, Oalldpfelf LevaiUimu 
MUn\ French, Noix de Oalle), are produced on Quereus m- 
fectoria, a variety of Q, ZtisUanicat Webb, by Ounips (Diplolepist 
Latr.) tinctoria, L., or 6\ gallat ttnctoricB^ Oliv. Aleppo galls 
{gallcB hal^)e7iaea) are brittle, hard, spherical bodies, 4- t-inoh in 
diameter, ridged and warty on the upper half, and light brown 
to dark groyish-yellow within. Wnat are termed ** blue, " 
black, ” or ”green*^ galls contain the insect; the inferior ‘‘white” 
galls, which are lighter coloured, and not so compact, heavy, or 
astringent, are gathered after its esc^ (see fig. 1). Less valued 
are the galls of Mpoli (Taraplus or Tarabulus, whence the name 
“Tanblous gdls”). The roost esteemed Syrian galls, according 
to Pereira, are those of Mosul on the Tigris. Other varieties 
of nut-galls, besides the above mentioned, are employed in Europe 
for various purposes. Commercial gall-nuts nave yielded on 
analysis from 26 (H. Davy) to 77 (Buchner) jjer cent of tannin 
(see Yinen, loo, dt,)^ with f^Uio and ellagio acids, Itoeous fibre, 
water, and minute auantitira of proteids, chlorophylL resin, free 
sugar, and, in the oeUs around the inner shelly chamber, oalduin 
oxalate. Oak-galls are mentioned hy Theophrastus, Diosoorides 
(i. 146), and other ancient writers, mcluding Pliny (NtU, Ilist.f 
xvi. 9, 10; zxiv. 5), according to whom they may be produced 
“in a single night” Their insect origin appears to have been 
entirely unsnspected until within comparatively recent times, 
though Pliny, indeed, makes the observation that a kind of gnat is 
produced in certain excrescences on oak leaves. Bacon describes 
oak-apples os “ an exudation of plants joined with putrefaction.” 
Pomet* thought that gall-nuts were the fruit of the oak, and a 
similar opinion obtains among the modem Chinese, who apply to 
them the term Mu-ahih-tsxe, or “ fruits for the foodless. Uippo- 
crates administered gall-nuts for their astringent properties, and 
Pliny (Nat, Hist,, xxiv. 6) recommends them as a remedy in 
affections of the gums and nvula, ulcerations of the mouth, and 
some dozen more complaints. The drag has been nsed in the 
treatment of intermittent fevers,^ but appears to be adapted only 
for their mildest phases.* In India it is given also in chronic 
diiOThoea, dysentery, gonorrhoea, and several other diseases.* In 
British pharmacy gall-nuts are used in the preparation of the two 
astringent ointments vmguentum gdllcs and ungusntum gallm cum 
opio, and of the tinetura gdllm, and also as a source of tannin and 
of gallio add {q,v, ). They have from very early times been resorted 
to as a means of staining the hair of a dork colour, and they are the 
base of the tattooing dye of the Somali women. ^ On the Continent 
they axe employed in tanning. With respect to the technical appli- 
cation of gall-nuts, see ftirther Blasting, vol. iii. p. 808, Dyeing, 
voL vii p. 679, and Ink. In oonseqncnoe of the iucreased consump- 
tion in dyeing of sumach, myromilans, and now chemical sub- 


^ See B. B. Stretch and C. D. 
Nat, Seisnees, iv. pp. 265 and 266 
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stanoes, the British importations of gall-nuts have on the whole 
declined considerably. 

The quantities and values of galls imported into the United 
Kingdom in 1877 were as follows From Germany, 1968 owts,, 
£7759; Turkey, 6420 cwts., £20,712; Egypt, 1702 cwtB.,£6244( 
China, 11,748 owts., £82,715; British India (Bombay and Scinde), 
2181 cwts., £2280; other countries, 2411 cwts., £7176; total, 
26,425 cwts., of the value of £76,884, against 25,884 cwts., value 
£64,704, in 1876. 

The gall-making Hymenoptera include, besides the Cyni- 
pidm propei, certain species of the genus Eurytoma (Iso- 
soma, Walsh) end family Chalcididoe, e,g,, E, hordei, the 

joint- worm” of the United States, which produces galls 
on the stalks of wheat also various members of the 
family Tenthredinidoe, or saw-flies. The larvae of the latter 
usually vacate their galls to spin their cocoons in the earth, 
or, as in the case of Atlialia ahdominalis, Elg., of the 
clematis, may emerge from their shelter to feed for some 
days on the leaves of the gall-bearing plant. 

The dipterous gall-formers include the gall-midges, or 
gall-gnats (Cccidomyidct), minute slender-bodied insects, 
with bodies usually covered with long hairs, and the wings 
folded over the back. Some of them build cocoons within 
their galls, others descend to the ground to become pupai. 
The true willow-galls are the work either of these or of saw- 
flies. Their galls are to be met with on a mat variety of 
plants of widely distinct genera, e,g., the ash, maple, horn- 
oeam, oak,* grape-vine,^* alder, gooseberry, blackberry, pine, 
juniper, thistle, fennel, meadowsweet,^^ common cabbage, 
and cereals. In the northern United States, in May, 

legions of these delicate minute flies All the air at twilight, 
hovering over wheat-fields and shrubbery. A strong north- 
west wind, at such times, is of incalculable value to the 
farmer.” Other gall-making dipterous flies are members 
of the family Trypetidm, which disfigure the seed-heads of 
plants, and of the family MycetophUidca, such as the species 
Sciara Low, the cause of the oblong or rounded 

green and red galls of theyoung shoots and leaves of the lime. 

Qalls are formed also by hemipterous and homopterous 
insects of the families Tingidce, Psyllidcp, Coeddag, and 
AphtdcBe Coccus pinicortkis causes the growth of patches 
of white flocculent and downy matter on the smooth bark 
of young trees of the white pine in America.^* The ^alls 
of examples of the lost family are common objects on lime- 
leavcB, and on the petioles of the poplar. An American 
Aphid of the genus Pemphigus produces black, ragged, 
leathery, and cup-shaped exorescences on the young 
branches of the hickory. 

The Chinese galls of commerce ( Woo-pei-taze) are stated to be 
produced by Aphis Chinensis, Bell, on Phua semialata, Murr. (R. 
Bucki-amcla, Roxb.), an Anacardiaceous tree indigeuous to N. 
India, China, and Japan. They are hollow, brittle, irregularly 
pyriform, tuMrculated or branched vesicles, with thin walls, covered 
externally with a grey down, and internally with a white cholk-like 
matter, and insect-remainB (see fig. 2). The escape of the insect 
takes place on the spontaneous bursting of the walls of the vesicle, 
probably when, after viviparous^ (thelytokous) reproduction for 
several generations, male winged insects are developed. The galls 


* A. fl. Packard, Jun., Guide to the Study of Insects, p. 205, Salem, 

1870. , . ^ 

* On the Cecidomyids of Quereus Cerris, see Fitch, Entimologist, 

ri. p. 14. . ^ 

See, on Cecidomyia oenepltila, Von Haimhoffeii, Verhandl. a. 
mlog,-hot, Oes, in Wien, xxv., 801-10. 

See Entomologist's Month, Mag,, iv., 1868, p. 238 ; and for 
Iguro and description, Entomologist, xi. p. 18. 

A. S. Pocki^, jun., Our Common Insects, p. 203, Saleuj, U.B., 
1878. On the Hessian fly, Ceddtmyia destructin', Say, the My brood 
>f which produces swellings Immediately above the joints of l»rley 
ittacked by it, see Asa Fitch, The Hessian Fly, Albany, 1847, re- 
printed from Trans, Neio York State Agric. Soc,, voL vi. 

« J. Winnertz, Bsitrag zu einsr Monographie der Sciannsn, p. 161, 
Vienna, 1867. . r ^ 

w Asa Fitch, First and Second Rep, on the Aomous Insects 

f(he State of Nsw York, p.467. Albany, 1866. 
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mfftthmd before the frosta aet in, and are exposed to Bteasi to kill 
themaeota.^ 

Chinese galls examined by Viedt* yielded 72 per cent of tannin, 
and leas mucilage than Aleppo galls. Several other varieties of 
galls are jtrodncA by Aphides on species of PuUtcia, 

M. J. Lichtenstein has eBtid)li8hM the fact that Ax>m the egg of 
the Aphis of Pistachio j^ls, Awipk/wra is hatched an 

apterous insect (the gall-founder), which gives birth to young 
Aphides (emigrants), and that these, having acquired wings, fly 
to the roots of certain grasses (^romus sferiZis and Juyrdmm vulgare), 
and by budding undeigrounii give rise to several generations of 



Flo. 2.— a, Chinete gaij (half natnral slse), b, ditto, broken, ihowing thin-waned 
cavity , r, Japanese gall (natural size). 


apterous insects, whence finally comes a winged brood (the pupi- 
fera). These last issuing from the ground fly to the Pistachio, and 
on it deposit their pups. Fiom the pu^, again, are developed 
sexual individuals, the females of which lay fecundated eggs pro- 
ductive of gall-founders, thus recommencing the biological ^cle (see 
CompL Rtnd,^ Nov. 18, 1878, p. 782, quoted in Ann, and Mag, Kat, 
Hist,, 1879, p. 174). 

Of other iusects which have been recognized as gall- 
makers there are, among the Coleoptera, certain Curcnlionids 
(gall-weevils), and species of the exotic Sa^ri^ and 
Lamiadm, and an American beetle, Saperda imrmta 
(Ceramhycidee), which forms the pseudo-galls of Salix 
longifdia and Populus angnlata^ or cottonwood. Among 
the Lepidoptera are gall-forming species belonging to the 
Tineidai, ^geriidee, Tortriddo!, and PteroplMi^ce, The 
larva of a New Zealand moth, Mormi subfasdata, Walk. 
(CacdSciagallicolem), of the family Drepanvlidae, causes the 
stem of a creeping plant, on the pith of which it apparently 
subsists, to swell up into a fusiform gall.^ 

Mite galls, or acaroceddia, are abnormal growths of the 
leaves of plants, produced by microscopic Acaridea of the 
ranus Phytoptus (gall-mites), and consist of little tufts of 
hairs, or of thickened portions of the leaves, usually most 
hypertrophied on the upper surface, so that the lower is 
drawn up into the interior, producing a bursiform cavity. 
Mite-galls occur on the sycamore, pear, plum, ash, alder, vine, 
mulberry, aud many other plants ; and formerly, the 
gall known as Erineum querdmm, on the leaves of Quertms 
CerriSf were taken for cryptogamic structures. The lime-leaf 
‘^nail-galls’* of Phytoptw tUicB closely resemble the “trumpet- 
galls” formed on American vines by a species of Ceddomyia,^ 
Certain minute Nematoid worms, as Anguilhda scandens, 
which infests the ears of wheat, also give rise to galls. 

Besides the larva of the gall-maker, or the householder, 
galls osoally contain inquilines or lodgers, the larvae of what 

' See E. Donbleday, Pharm, Joum., let ser., vol. vii. p. 810 ; 
uA Pereira, A., vol. iii. p. 877. 

* Dingier* $ Polyt. eexvi. p. 453 ; qf. eupra Gallic Aom. 

’ For figure and description see Zoology qf the Erebue and Terror, 
il pp. 46, 47, 1844-75. 

^ On the mite-galls and their makers, see F. L5w, “Beitriige zur 
Natnrgeich. der Qallmilben (Phyloptue, OujOi" VerliandL d, zoeXog,- 
M, Gee. in Wien, xxiv., 1874, vp, 2-16, with pls^e ; and “ Ueber 
Milbengallen ( Acarofwcjdien) der Wiener-Oegend,” ih,, pp. 495-608 ; 
Andrew Mnirmy, Eeonomie EfUomology, Aptera, pp, 881-874, 1876 ; 
and F. A. W. Thomas, Aeliere imd neue EeobacMungm ilber PAytqpte- 
Geeidien, HtUe, 1877. 


are termed guest-flies or cuckoo-flies. Thus the galls of 
Cyntpe and its allies are inhabited by members of other 
cyuipideouB genera, BMSynergue^ AnMynotus, mdSynophrue; 
and the pine-cone-like gall of Salix etrobUaidee, as Walsh 
has showD,^ is made by a large species of Ceddomyia, which 
inhabits the heart of the mass, the numerous smaller ceci- 
domyidous larvte in its outer part being mere inquilines. 
In many instances the lodgers are not of the same order of 
insects as the gall-makers. Some saw-flies, for example, are 
inqnilinouB in the galls of gall-gnats, and some ^ll-gnats in 
the galls of saw-flies. Again, galls may afford harbour to 
insects which are not essentially gall-feeders, as in the case 
of the Curculio beetle Conatrachelius nmuplyir^ Hbst., of 
which one brood eats the fleshy part of the plum and peach,, 
and another lives in the “black knot” of the plum-tree, re- 
garded by Walsh as probably a true cecidomyidous galL 
'The same authority (foe. dt,, p. 660) montious a willow-gall 
which provides no less than sixteen insects witli food and pro- 
tection ; these are preyed upon by about eight others, so that 
altogether some twenty-four insects, representing eight 
orders, are dependent for their existence on what to the com- 
mon observer appears to be nothing but “ an unmeaning 
mass of leaves.” Among the tiumerous insects parasitic on 
the inhabitants of galls are hymenopterous flies of the family 
Prociotrypidaty and of the family Chalcididce, e,g.y Callimome 
regiusy the larva of which preys on the larvm of both Cynipe 
glvtinoea and its lodger Synergue fadalie. The oak-apple 
often contains the larvss of BraconidcB and IchneumonidaSy 
which Von Schlechtendal (loc, eup, cU.y p. S3) considers to 
be parasites not on the owner of the gall, Aridricue itrmimr 
alisy but on inquilinous Tortricidai, Birds are to be in* 
eluded among the enemies of gall-insects. Oak-galls, for 
example, are broken open by the titmouse in order to obtaid 
the grub within, and the “button-galls” of Neuroterus 
nnmimaiiBy Oliv., are eaten by pheasants. 

On galls and their makers and inhabitants see farther— J. T. 0. 
Hatzebura, Die Foret^Ineecten, Th. iiL pp. 58 eq,, Berlin, 1844 ; T. W. 
Harris, /needs irdurums to Vegetation, Boston, U.S., 2d cd., 1852 ; 
0. U Koch, l)UPJUinzmlavM AphUen, Nurembeig, 1854; T.Hartig^ 
Die Familim der Blattwespen und Hohewcapen, Berlin, 1860; 
Walsh, “On the Insects, Golo^terous, Hymenopterous, and Dip- 
terous, inhabiting the Galls of certain s^ies of Willow,” Proe, 
Mt. Soc, Philadelphia, iii., 1868-4, pp. 548-644, and vi. 1866-7, 
pp. 228-288 ; T. A. Marshall, “ On some British Gynipia»,” Eni, 
Month. Mag,, iv. pp. 6-8, Ac.; H. W. Kidd aud Al^rt Miiller, 
“ A list of Gall-Beaiing British Plants,” ih., v. pp. 118 and 216 ; 
G. L. Mayr, Die miMeurtpiMim EichengalUn in Wort und Bild, 
Yieuna, 1870-71, and the translation of that work, with notes, in the 
EhUmioloqist, vols. vii. so.; also, by the same author, “Die £in- 
miethlcrdermitteleuropdischen Eiohengalleu,” Verhandld, zoolog,- 
hot. Gee, in Wien, xxii. 669-726; and “Die euroimschen 
Torymiden,” f5., xxiv. pp. 58-142 (abstracted in Cislula Erdomo- 
logica, i., Lond., 1869-76}; F. Ldw, “Beitnigo zur Kenntniss der 
Gallmilcken,” t5., pp. 148-162. and 821-828; J. £. von Bergen- 
Stamm and P. Low, “Synopsis Cecidomyidaiam,” t5., xxvi. pp. 
1-104 ; Perris, Ann, Soe. mtam, de France, 4th ser., vol. x. pp. 
176 -1 85 ; B. Osten-Sacken, “ On the North American Cecidomyidffi," 
Smithsonian Miscellaneous CollecUone, vol. vi., 1867, p. 178; 
£. L. Taschenberg, Entomologie fOr Odrtner und Oarlestf'reunden, 
Leipsic, 1871 ; J. W. H. Traill, “Scottish Galls,” ScotHsh Hatu- 
raltsl, i, 1871, Pp. 128, Ac. ; Albert MiiUer, “ British Gall Insects,” 
The Entomologists Annual for 1872, pp. 1-22; B. Altum, Forst- 
zoolo^, iii., “Insecten,” pp. 250 so., Beriin, 1874; J. H. Kalten- 
bach, Planzen Feindeaue der Ctasse der /nsecten, Stuttg., 1874; 
A. d’Arbois de Jubainville and J. Yesque, Lee Maladies des Plantes 
OaUides, pp. 98-105, Paris, 1878. (F. H. B.) 

GALLUPPI, Pasqualb (1770-1846), a distinguished 
Italian philosopher, was bom on 2d April 1770, at Tropea, 
in Calabria. He was of good family, and after completing 
his education at the academy of Tropea and the university 
of Naples he entered the public service, and was for many 
years employed in the office of the administration of 
Altogether apart from academic infinences he pursued his 
favouiite studies, aud it was not till he had reacW the age 

* Proa EntomoL Soe, Philadelphia, iiL, 1864, p. 549. 
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sixty, and had become widely known by his writings on 
philosophy, that he was called to a chair in the university 
of Naples. This chair he held till his death in November 
1846. Oallappi’s first work was an essay on analysis and 
synthesis (8viw AwdUa e stMa SinUri) published in 1807. 
lliiB was followed by the important Saggio JUoioflco wtta 
eritieadella cofuJOiceMa^ in 6 volumes, published from 1819 
to 1832. In the Lettere JUoboJu^ wile vicend^ della 
flloeofla relalivammUe ai prindpii ddle ecmoseenee Humana^ 
da OarUtio tino a Kant, 1 827, by which, through the trans- 
lation into French (by M. Peisse, 1844), he is best known 
to foreigners, Oalluppi traces his own philosophical de- 
velopment from the empiricism of the 18th century writers 
through the Kantian criticism to his final speculative view, 
one in many respects resembling the doctrines of the Scotch 
school as amended by Hamilton. His systematic work, 
Mementi di JUoeofia (4 vols. 1832), was long used as a text- 
book for instruction in the Italian colleger Of other 
writings may be mentioned the Lezioni di logica e di 
mHafiica (1832-3, 5 vols., 1842); the Filoeojia ddla 
YolofUa (3 vols., 1832-1842, incomplete) ; and the Storia 
della Filoiofla (1842), of which only the first volume was 
published. Gkdluppi, though in many respects Kantian, 
can hardly be said to have taken up fully the speculative 
significance of the Critique of Pure Reaeon. He accepts the 
Kantian demonstration of the necessary unity of conscious- 
ness as the indispensable factor in knowledge, regards our 
knowledge of the ego as knowledge of substance, maintains 
that in external perception, or, as he puts it, in sensation, 
we are directly cognizant of the real thing, and holds that 
the existence of the unconditioned is given in knowledge as 
the necessary correlate of the conditioned, but rejects en- 
1;irely the a priori element which is the distinguishing 
characteristic of the Kantian doctrine of cognition. All 
Judgments, according to him, are ultimately identical— a 
relic of the empiricism of Condillac which is totally irre- 
concilable with &e fundamental principles of his philosophy. 
On the other hand, Oalluppi exaggerates the place and im- 
portance of the moral reason ; with Kant he finds objective 
truth in the ideas of desert and duty, and admits that 
ethical judgments are a priori, without endeavouring to 
explain, in accordance with his theoretical views, how such 
Judgments are at all possible. 

A good view of Galluppi’s place in Italian philosopl^ is given in 
Fern, Eeeai eur VHietoire do la Phil, m ItalU au XIX^ SUcU, 
vol. L, Paris, 1869. See also V. Botta, in Ueberweff’s Hietory of 
Phil. (Eng. transL, vol. ii., appendix ii.); Prof. Barzellotti, ** Philo- 
sophy in Italy,” in Mind, October 1878. 

QALLUS, C. CoBNELius, a Roman poet, orator, and 
politician, was born of humble parents at Forum Julii 
(Frdjus), in Gkiul, about the year 66 B.C. At an early age 
he removed to Rome, where he was taught by the same 
master as VirgU and Varius. In political life he espoused 
the cause of Octavianus, and as a reward for his services 
was made prefect of Egypt His conduct in this position 
afterwards brought him into disgrace with Augustus, and 
dreading the exposure of his arrogance, extortion, and 
cruelty, he ]|)ut an end to his life by throwing himself on 
his sword, in the year 26 B.a Qallus enjoyed a high 
reputation among his contemporaries as a man of intellect 
He associated on terms of equality with Yiigil, Ovid, 
Varius, Amnius Pollio, and others, and on account of his 
four books ef elegies Ovid claimed for him the first place 
among the cdegiac poets of Rome. His fame at an orator 
was hardly inferior to his renown as a poet ; but as not 
a fragment of his compMition has descended to our times, 
we have no means of judging the worth of his literaiy 
pretensio]:^ and have to content ourselves with the some- 
what partial estimate of his personal friends. 

See (Xl C. YSlker, Obiamentotio de <7. GaXli VUa et Seriptie, 
pert L. Bonn, 1840 ; pert iL. Klberftld, 1844. 
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GALT, John (1779-1839), a Scottish novelist, was born 
at Irvine, in Ayrshire, on May 2, 1779, He received his 
early education at Imne and Greenock, and read largely 
from one of the public libraries while serving as a clerk in 
a mercantile office. His first compositions appeared in the 
Greenock Adveriieer and the Scots Magazine. In 1804 he 
went to settle in London, where he continued to work at a 
poem on the Battle of Large, which was published anony- 
mously. After unsuccessful attempts to succeed in business, 
Galt left for the Continent, and met Byron and Sir John 
Hobhouse at Gibraltar, with whom he had a tour in the 
Mediterranean. He remained abroad for three years, and 
then returned to London. His early works are the Life 
and Administration of Wdeey, Yoyagee and Travels^ Lettere 
from thz Levant, the Life of Benjamin West, Historical 
Pictures, the Wandering Jew, and a volume of dramas; 
but he first showed his real power in The Ayrshire Legatees, 
which appeared in Blackwoods Magazine in 1820. This 
was followed in 1821 by his masterpiece — The Annals of 
the Parish ; and, at short intervals, Sir Andrew Wylie, The 
Entail, The Steam-Boat, and The Provost were published. 
These arc all in his happiest manner, and are unsurpassed 
as studies of Scottisli character. His next works were 
Ringan GUhaise, a story of the Covenanters ; The Spaewife, 
which relates to the times of James 1. of Scotland ; Rothelan, 
a novel founded on the reign of Edward III.; The Omen, 
which was favourably criticized by Sir Walter Scott ; and 
The Last of the Lairds, another picture of Scottish life. 
In 1826 he visited America for the second time, in con- 
nexion with the establishment of the Canada Company — an 
undertaking which involved him in great difficulties, and 
ultimately proved disastrous to his worldly prospects. It 
is pleasant to remember that, although Galt's connexion 
with Canada was unfortuate for himself, his youngest son, 
Sir Alexander Galt, has had a distinguished career there, 
and was, for some time, finance minister of the colony. In 
1827 Galt founded Guelph in Upper Canada, passing on 
his way the township of Galt on the Grand River, named 
after him by the Hon. William Dixon. In 1829 he re- 
turned to England commercially a ruined man, and devoted 
himself with great ardour to literary pursuits, of which 
the first fruit was Lawrie Todd — one of his best novels. 
Then came SotUhennan, a tale of Scottish life in the times 
of Queen Mary. In 1830 he was appointed editor of the 
Courier newspaper — a post he soon relinquished. His 
untiring industry was seen in the publication, in rapid suc- 
cession, of a Life of Byron, Lives of the Players, Bogle 
Corhet, Stanley Buxton, The Member, The Radical, Ehen 
Ershine, The Stolen Child, his Autobiography, and a collec- 
tion of tales entitled Stories of the Study. In 1 834 appeared 
his Liierary Life and Miscellanies, dedicated by permission 
to William IV., who sent the author a present of £200. 
As soon as this work was published Galt retired to 
Greenock, where be lingered on in bad health till his death 
on the 11th of April 1839. 

Galt, like almost all voluminous writers, was exceedingly 
unequal. His masterpieces are The Ayrshire Legatees, The 
Amials of the Parish, Sir Andrew Wylie, The Entail, The 
Provost, and Lawrie Todd. The Ayrshire Legatees gives, 
in the form of a number of exceedingly diverting lottei^ 
the* adventures of the Rev. Dr Pringle and his family in 
London. The letters are made the excuse for endless tea- 
parties and meetings of kirk session in the rural parish of 
Gamock. The Annals of the Parish are told by the Rev. 
Micah Balwhidder, GktU’s finest character. This work is a 
splendid picture of the old-fashioned Sottish pastor and the 
lue of a country parish; and, in rich humour, genuine 
pathos, and truth to nature, it is unsurpassed even by Scott 
Like his other Scotch novels, it is a fine aperimen of the 
homely graces of the Sjpottish dialect, and preserves much 
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vigorcMui Doric phraseolo^ fast patting out of use even in 
oonntry districts. In thu novel Mr (Mt used, for the first 
time, the term ** Utilitarian,’* which has since become so 
intimately associated with the doctrines of John Stuart Mill 
and his idlowers (see AnnaU of the Parithi chap, xxzv., 
and a note by Mr Mill in UtUitarianiemf chap. ii.). In Sir 
Andrew Wylie the hero entered London as a poor lad, but 
achieved remarkable success by his shrewd business quali- 
ties. The character is somewhat exaggerated, but exces- 
sively amusing. The Entail was read thrice by Byron and 
Scott, and is the best of Qalt’s longer novels. Leddy 
Orippy is a wonderful creation, and was considered by 
Byron equal to any female character in literature since 
Shakespeare’s time. The Provost^ in which Provost Pawkie 
tells his own story, portrays inimitably the jobbery, bicker- 
ings, and selfseeklng of municipal dignitaries in a quaint 
Scottish burgh. In Lawrie Todd G^alt, by giving us the 
Scot in America, has accomplished a feat which Sir Walter 
never attempted. This novel exhibits more variety of style 
and a greater love of nature than his other books. The life 
of a settler is depicted with unerring pencil, and with an 
enthusiasm and imaginative power much more poetical than 
any of the author’s professed poems. 

Gktlt’s humour is broader and giore contagious than 
Scott’s ; and his pictures of the sleepy life of old Scottish 
towns are unrivalled in literature. He is generally called 
an imitator of Scott ; but the Annal/t of the Paruh existed 
in MS. before WaverUy was published. As Ghilt is pre- 
eminently an illustrator of west-countiy Scottish life, his 
range may be said to be narrower than Scott’s ; but within 
it he is supreme. Et would be difficult to overrate the im- 
mense services which Qalt has rendered alike to the history 
of the manners and to tlie history of the language of the 
Scottish people. 

For farther infonnation about Galt, soo his Av;tohiography ; The 
LUerary Lift of John Qalt ; and a biographical memoir by his 
friend the late Dr Moir ot Musselburgh, prefixed to The AnnaU of 
the Pariah. (T. GI.) 

QALOIS, Evabistr (181 1-1832), an eminently original 
and profound French mathematician, born 26th October 
1811, killed in a duel May 1832. A necrological notice | 
by his friend M. Auguste Chevalier appeared in the Eevue 
E7icy€lopediquef September 1832, p. 744 ; and his collected 
works are published, LionvUle, t. xi. (1846), pp. 381-444, 
about fifty of these pages being occupied by researches on 
the resolubility of algebraic equations by radicals. But 
these researches, crowning as it were the previous labours 
of Lagrange, Gauss, and Abel, have in a signal manner j 
advanced the theory, and it is not too much to say that the}” 
are the foundation of all that has since been done, or is 
doing, in the subject. The fundamental notion consists in 
the establishment of a group of permutations of the roots of 
an equation, such that every function of the roots invariable 
by the substitutions of the group is rationally known, and 
reciprocally that every rationally determinable function of 
the roots is invariable by the substitutions of the group ; 
some further explanation of the theorem, and in connexion 
with it an explanation of the notion of an adjoint radical, 
is given under Equation, No. 32. As part of the theory 
(but the investigation has a very high independent value 
as regards the Theory of Num^rs, to which it properly 
belongs), Galois introduces the notion of the imaginary 
roots of an irreducible congruence of a degree superior to 
unity; as., snch a congruence, F(;r)sO (mod. a prime 
Dumbtt p)f has no integer root ; but what is done is to 
introduce a quantity i subjected to the condition of verify- 
ing the congruence in question, F(»)=l (mod. ;>), which 
quantity t is an imaginaiy of an entirely new kind, occupy- 
ing in the theory of numbers a position analogous to tmt 
of - V • I in algebra. 
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OALUPFI, Baldabsabbx (1706-1785), a musical eom^ 
poser, was bom in l706,intheiBlandofBuTauo, near Venice* 
His father, a barber by profession, was a muirical amateur, 
and prepared his son for the music school of Venice called 
Cooservatorio d^l’ Incurabili, where the great Lotti became 
his master. His first opera, written at the nge of sixteen, 
was a failure ; but his comic opera named Dorinda, produced 
seven years later, was a great success, and laid the founda- 
tion of the youthful composer’s fame. He was a prolific 
writer, and no less than seventy of his operas are enume^ 
ated, none of which, however, have kept the stage. Some 
of these were written for London, where Oaluppi resided 
between 1741 and 1744, but his masterpiece in tragic opera 
was produced at St Petersburg in 1766. The composer 
had been induced by liberal offers to accept a position aa 
imperial conductor of music, and to leave his native country 
for Russia, where he lived in high honour at the court of 
the czar, and is said to have in return done much for the 
progress of his art in Russia by introducing amongst other 
things Italian church-muBic. In 1768 he left Russia, and 
resumed his position as organist of the cathedral of St Mark 
at Venice, to which he had been appointed in 1762, and 
which had been kept open for him during his absence. He 
died in 1785, and left 50,000 lire to the poor of Venice. 
His best comic opera bears the title H mmdo della luna. 
The libraries of Dresden and Vienna preserve several of his 
operas in MS. At Vienna also some of his works of sacred 
music may be found. Others are in Paris and Rome. 

GALVANI, Luigi (1737-1798), an eminent Italian 
physiologist, after whom galvanism received its name, was 
born at Bologna, September 9, 1737. It was his wish in 
early life to enter the church, but by his parents he was 
educated for a medical career. At the university of Bologna,' 
in which city he practised, he was in 1762 appointed public 
lecturer in anatomy, and soon gained repute as a skilled 
though not eloquent teacher, and, chiefly from his researches 
on the organs of hearing and genito-urinary tract of birds, 
as a comparative anatomist. His celebrated theory of 
animal electricity he enunciated in a treatise, De viribus 
electricitatis in motu musculari commentarius,” published In 
the 8th volume of the memoirs of the Institute of Sciences 
at Bologna in 1791, and separately at Modena in the follow- 
ing year, and elsewhere subsequently. The statement has 
frequently been repeated that, in 1786, Galvan! had skinned 
some frogs to make broth for his wife, who was in delicate 
health ; that the leg of one of these, on being accidentally 
touched by a scalpel which had lain near an electrical 
machiue, was thrown into violent convulsions ; and that it 
was thus that bis attention was first directed to the relations 
of animal functions to electricity. From documents in the 
possession of the Institute of Bologna, however, it appears 
that twenty years previous to the publication of his Com- 
mentary Qalvani was already en^ed in investigations as 
to the action of electricity upon l£e muscles of frogs. The 
observation that the suspension of isertain of these animals 
on an iron railing by copper hodke caused twitching in the 
muscles of their legs led him to the invention of his metallic 
arc, the first experiment with which is described in the third 
part of the Cmnmeniaryy wherein it is registered September 
20, 1786. The arc ho constructed of two different metals, 
which, placed in contact the one with a nerve and the other 
with a muscle of a frog, caused contraction of the latter. 
In Galvani’s view the motions of the muscle were the result 
of the union, by means of the metallic arc, of its exterior 
or negative electrical charge with positive electricity which 
proceeded along the nerve from its inner substance. Volta, 
on the other hand, attributed them solely to the effect of 
electricity having its source in the junction of the two dis- 
similar metals of the arc, and regarded the nerve and muscle 
eimply as oonductora Galvani in one of his memoirs 
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noorded the observation that mnsciilar contractions may be 
^nsed in a prepared frog merely by bending back the legs 
md bringing them into contact with the lombar nerves, as 
iIm when a nerve is touched at two different points with a 
tnorsd of musde taken from a living frog, phenomena not 
satisfactorily explicable on the theories of Volta j but after 
the death of the Bologna professor very little was heard of 
animd electricily till, in 1827, the study of the subject was 
resumed by NobilL On Oalvani’s refusal, from religious 
scruples, to take the oath of allegiance to the Cisalpine re- 
public on its establishment, he was removed from his pro- 
fessorship- Deprived thus of the means of livelihood, he 
retired to the house of his brother Giacomo, where he soon 
fdl into a feverish decline. The republican Government, 
in consideration of his great scientific fame, eventually, but 
too late, determined to reinstate him in his chair at the 
university of Bologna. He died December 4, 1798. A 
quarto edition of h^ works was published at Bologna in 
1841-42, by the Academy of Sciences of the Institute of 
that city, under the title Opere edUt ed inedUe del prof es^e 
Luigi Galvani, 

See Volta, ** An Account of some Diacovories made by Mr Gal- 
yani, of Bologna,*’ in PhiL Tram.^ 1793, pp. 10-44 ; J. L. Alibort, 
Elo^ Storico di Luigi Oalvani^ Traduaioiie dal Prancm, Bolog., 
1802, foL; Arago, in Alexandre Volta,** CEuvres CompUtca^ ed. 
Barr^, t. i. p. 242, 1854 ; and H. M. Noad, Mantuil of Electrieity^ 
chap. X.; also Elkotrioitt, toL yiii. p. 9, col. 1, and Volta. 

GALVANISM. See Elbotrioity and Physiology. 

GALV.\NOMETER, an instrument used for indicating or 
measuring currents of electricity, wherein advantage is taken 
of the force exerted by such currents on movable magnets 
in their neighbourhood.^ When a galvanometer is used 
fpr indicating merely, without measuring, it is sometimes 
called a galvanoscope. If we consider only such instruments 
as have come into actual use, this definition is strict enough 
for practical purposes. If we were to consider all the 
instruments that We been or might be made, some would 
come under the definition whose resemblance to the modern 
galvanometer would not at first sight be apparent Such, 
for instance, is the electromagnetic balance of Becqueral,^ 
which consists of two bar magnets hung from the scale pans 
of a delicate balance each in the axis of a cylindrical bobbin 
of wire — one being over, the other under its corresponding 
bobbin (see fig. 1). The north poles of both magnets hang 



Fig. 1. 

downwards, and the current to be measured is sent round 
the^ bobbin, so that each of the magnets is repelled, 
^eights are put into the left-hand scale until equilibrium 
in the original position is restored. The weight thus added 
is proportional to the current strength, so long as the 
piuoed magnetism of the magnets can be neglected. This 
mstmment has fallen into disuse. 

Tn a complete galvanometer of modenf construction the 
f oUowing parts may occur (1) the coil or multiplier, (2) 

J Fcr an^er deSnitloii tee the article Blsctboxbtbb. 

F« abrief hittoiy of the oonitnictifm of fl^yanometrlo apparatus 
see art XtaonioiTr, yqL tUL p. 18, 
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the needle or movable magnet or magnets, (3) the astatising 
apparatp, (4) the deflecting or adjusting magnet, (5) the 
graduation or ipding apparatus, (6) the doping apparatus, 
(7) accompanying the ^vanometer, as a piece of auxiliary 
apparatus, we may also have a box of shunts. It would be 
easy to make a more minute enumeration of parts, but the 
above will serve our present purpose. On the other hand, 
it is not always that each of the above organs is represented 
separately ; some may be wanting in certain cases, and the 
functions of two or more may be combined. 

1. The multiplier or coil consists of a ring-shaped 
channel of elliptical, rectangular, or circular shape^ usually 
the last, the cross section being in general rectangular. 
Into this is wound, as closely and regularly as possible, a 
quantity of silk-covered wire. The material chosen for the 
wire is usually copper, which should be as soft as possible 
in order to secure high conductivity. White silk is preferred 
for the insulating covering, on account of its freedom from 
iron, though this is for most purposes a needless refinement. 
Great care should be taken that the wire is dry when it is 
wound. It is usual, in order to secure and render perman- 
ent the insulation, to steep the whole coil in melted paraffin ; 
after this has been done, there is little risk of loss of insula- 
tion, provided the layers have been carefully tested during 
the winding. The idea of the multiplier in sensitive 
galvanometers is to bring the greatest number of coils of 
wire within the least possible distances of the magnet. It 
is evident, therefore, that the insulating covering should be 
os thin as is consistent with good insulation; this considera- 
tion assumes great importance when coils of very fine wire 
have to be wound. After the wire has reached a certain 
fineness the proportion of space occupied by insulating 
matter is so great that farther reduction of the section of 
the wire simply increases the resistance without enabling 
us to pack more turns into the same space. In general the 
section of the wire ought to be chosen with reference to the 
use which the galvanometer is intended to serve. The 
following ideal case will enable the reader to comprehend 
the principle which regulates . the choice of multiplier 
under given circumstances. Suppose the dimensions of the 
ch&nnel, and the whole space which the wire is to fill, to be 
given, and the whole external resistance also given, then it 
may be shown that the section of the wire^ ought to be 
chosen so that the resistance of the galvanometer shall be 
equal to the external resistance. The case contemplated 
here is that where we have a simple external circuit; many 
cases can be reduced to this at once, and we shall consider 
below a more complicated case of considerable practical 
importance. Theoretically the section of the wire ought to 
vary with the distance of the winding from the axis of the 
coil. The law is that the diameter of the wire in each layer 
ought to be proportional to the linear dimension of thnt 
layer. This is sometimes roughly carried out in practice 
by winding the outer layers of thicker wire than the inner.^ 
The proper form of the longitudinal section of the coil 
depends on the use for which the Instrument is destined, 
and will be more properly discussed when we describe 
particular instruments. In a certain class cif galvanometers 
called differential, the on the coil is wound double, so 
that two currents can be sent through side by side in the 
same or in opposite directions. 

2. The needle consists of a piece of magnetized steel, 

* In this and all that follows the silk covering is either neglected or 
is supposed to vary in thickness as the diameter of the wire 

^ The cross section of the coil is not a matter of indifference in 
sensitive galvanometers ; but the question is hardlv of sufficient 
importance to need discussion here. Information on the subject 
will be found in W. Weber’s Electrodynamische Maasheatimmungen^ 
Thl. ii.; H. Weber, Pogg, Ann., 1809 ; Maxwell’s mectneUy and 
Magneiiatn, vol. iL secs. 716 aqq.i Jeukiu’s Elertricitg and Mag^ 
cap. ziii. sec. 9. 
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which should be as hard os possible. Watch-spriug steel k 
sometimes used, and file steel is recommended by some 
authorities. The hardness k important for two reasons, — 
in the first place, to ensure that the permanent magnetism 
of the needle shall not alter. Thk is of small importance 
where permanent deflections are to be observed, provided 
we can be sure that the direction of the magnetic axk does 
not alter. In the second place the induced magnetism is 
less in hard than in soft steel, though not so much less as 
some writers would lead us to suppose. The best way of 
avoiding induced magnetism would be to make the needle 
spherical in form ; the advantage thus gained, however, 
would in most cases be counterbalanced by other defects. 

The form of the needle has been much varied by different 
constructors. In the earlier instruments they were made 
very long, and were suspended like compass needles by means 
of a jewelled cup playing on a steel point We have heard 
on good authority that for some purposes, such as mounting 
tangent galvanometer needles, this method of suspension, if 
carefully carried out, really answers very well By far the 
most usual mode of suspension, however, is by means of a 
raw silk fibre, or by a bundle of such fibres. Weber in- 
troduced the use of heavy magnets whose moment of inertia 
and time of oscillation were great For many purposes 
such needles have great advanta^ — where, for instance, 
the time of oscillation, the logarithmic decrement, or the 
extent of swing of the needle has to be observed. Where, 
on the contrary, the galvanometer is to be used merely as 
an indicator, particularly in detecting transient currents, a 
light needle of small moment of inertia should be used. 
Continental constructors, no doubt unduly influenced by a 
reverence for Weber’s methods, have failed to realize this ; 
and we have seen few, if indeed any, instruments by them 
really well suited for measuring resistances with the 
Wheatstone’s bridge. Thk principle has been carried 
farthest in the ^Ivanometers of Sir William Thomson, in 
some of which the needle with all its appurtenances weighs 
little over a grain. 

In some galvanometers certain telegraphic reading 
instruments) the needle k movable about a horizontal axis, 
and k weighted so as to be vertical in its uudkturbed posi- 
tion. Owing to the friction at the points where the axis 
is supported, thk method of suspension k useless for sensi- 
tive instruments. 

3. When, as is usual, the galvanometer magnet k mov- 
able in a horizontal plane, the force which balances the 
electromagnetic force of the current in the multiplier k the 
horizontal component of the earth’s magnetic force. Each 
of these forces k proportional to the magnetic moment of 
the galvanometBr needle, and consequently the ratio of the 
forces, on which depends the magnitude of the deflexion of 
the needle, is independent of the magnetic moment of the 
needle. We cannot therefore increase the sensitiveness of 
the galvanometer by simply increasing the magnetic 
moment of the needle. The action of the earth can, how- 
ever, be counteracted, and the needle rendered more or less 
OiUUie in one or other of two ways. 

One way k to fix on the same axk of suspension two 
parallel magnets, whose magnetic moments are as nearly as 
possible equal, and which are turned opposite ways. The 
whole system k suspended so that one of the magnets swings 
inside the multiplier and the other over it, as in fig. 2. 

1 n more modern instruments, such as those constructed by 
Messrs Elliot Brothers, the multiplier consists of two equal 
coik placed one verticidly over the other, each enclosing one 
of the magnets of the astatic system, as in fig. 3. Another 
method is to place ii magnet, or a system of magnets, in the 
neighbourhood of the galvanometer, so as to counteract the 
earth’s force. In general, one magnet will suflSioe, plac^ 
verti mlly under or over the galvanometer, in the magnetic 


meridian, its north pole of course pointing north. Fefir 
convenience thk magnet should be mounted on a vertical 
graduated rod, with a rough and a fine ai^ustment 

In adjusting the sensi- 
tiveness of the galvano- 
meter, it will be useful to 
recollect that the couple 
tending to bring the 
needle back to its posi- 
tion of equilibrium varies 
directly as the square of 
the number of oscilla- 
tions which the needle 
executes in a given time 
when no current is pass- 
ing through the multi- 
plier.^ As the astatizing 
magnet is brought nearer 

and nearer to the galvanometer, the oscillations of the needle 
will be seen to b^me slower and slower, till at last the 
equilibrium becomes unstable, and the needle turns round 
through 180*’ j after which, on causing 
the magnet to approach still farther, 
the rapidity of oscillation increases. 

If the damping be very strong, and the 
mirror very light, an intermediate stage 
called the aperiodic state is pass^ 
through. 

4. The normal position of the magnetic 
axk of the needle, when no current is 
passing, is parallel to the windings of 
the multiplier. It k particularly neces- 
sary tliat it should be in tlds position 
when the galvanometer k being used 
as a measuring instrument, and it is 
advisable in any case, since this k the 
position in which for a given current the 
electromagnetic action on the needle k greatest The final 
adjustment might of course be made by moving the multi- 
plier, but it k far more convenient to move the needle, a 
magnet being used for the purpose. Sometimes the astatiz- 
ing magnet k used, but it is better to have a much weaker 
magnet for the fine adjustment, suspended like the astatizer 
on a vertical axis, having a vertical motion and a motion of 
rotation. It k letter still to use a magnet placed with its 
axk in the axk of the multiplier, so that it can be slid 
backwards and forwards at pleasure. We have seen two 
such magnets placed side by side, with their north and 
south and their south and north poles together ; thk gives 
a differential adjustment which is very convenient. The 
main advantage of placing magnets in thk way k that we 
can alter the direction of the lines of force with a minimum 
effect on the strength of the m^etic field. 

5. The graduation or reading apparatus in the older 
instruments conskted of a pointer or index fixed to the 
magnet (very often it was the magnet itself), pkying over 
a circular graduation centred as nearly as possible in the 
axk of rotation of the needle. The mirror method of read- 
ing which prevails in most modem instruments was origin- 
ally suggested by Poggendorff, and carried out in practice 
by Qauss and Weber, A mirror k rigidly attached to the 
magnet, so that the reflecting face passes as nearly as pos- 
sible through the vertical axk of rotation of the needle. 
The glass of the mirror should^be very thin, otherwke a 
greater or less correction for its thickness will be necessary. 
In the auhjectiw! method of reading, a scale k fixed before 
the mirror, which k usually plane (it must be well made to 

^ This is not exactly trae where there ia damping : hat the rule Is 
lofficient for ordinaiy porpoaei. 
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bb of any hbb^ and the image of the ec^e is obaerved by 
means of a telescope fixed over or under the centre of the 
ecala The scale ^visions are seen to pass the wires of the 
telescopOi and if a circular scale be used, whose centre is in 
the axis of suspension of the mirror, the difference between 
the numbers on the cross wires in any two positions of the 
magnet is a measure of twice the deflection of the magnet 
A correction is necessary when a straight scale is used. The 
reader who has occasion to use the method will find prac- 
tical instructions, with tables of corrections, in Wiedemann’s 
Oalvanimw^ Bd. il sec. 181 9qq.) Maxwell’s Electricity 
and Magnetiem^ voL ii. sec. 450 eqq. In the objective 
method, which is more usually practised in this country, the 
mirror is concave, and reflects the image of a fixed illumin- 
ated slit ^often furnished with a vertical wire where greater 
accuracy is desired) upon a graduated scale. The r^ings 
are proportional to double the deflexion of the needle, or 
to the tangent of the double deflexion, according as the 
scale is circular or straight. 

6. By damping is meant the decrease of the extent of the 
oscillations of the galvanometer needle arising from the 
dissipation of energy through the resistance of the air, the 
action of currents induced in neighbouring metallic circuits, 
the viscosity of the suspension fibre, and so on. There is 
always more or less damping owing to the first two causes, 
and possibly the third ; but in many cases, where it is de- 
sirable that the oscillations should subside very quickly, the 
damping is purposely increased. In the older instruments 
the damping arrangement consisted of masses of copper 
surrounding the magnet. This is carried to the extreme in 
Wiedemann’s tangent galvanometer, where the needle is 
ring-shaped, and swings in a ring-shaped cavity not much 
hrger than itself, in the heart of a mass of copper. In the 
dead-beat galvanometers of Sir William Thomson the 
magnet with its attached mirror is enclosed in a flat cell, 
in which it can just move freely to the required extent 
The damping, due to the pumping of the air l^ck wards and 
forwards round the edges of the mirror, is so great that the 
needle swings off to its position of equilibrium, and remains 
there without oscillating at all. The same result is attained 
in Varley’s construction by immersing the needle in a cell 
filled with liquid. 

7. The box of shunts is simply a set of resistances; 
generally there are three, — J^th, ^th, and 

resistance of the multiplier. When it is required to reduce 
the sensibility of the galvanometer, the terminals of one of 
these, say the ^th, are connected with the terminals of the 
multiplier ; we thus have a multiple arc in place of the 
galvanometer, and the current is divided between its 
branches in the ratio of their conductivities, so that one* 
hundredth^ of the whole current flows through the galvano- 
meter. By means of such u box os we have described, we 
can therefore send through the galvanometer the whole of 
any current, or the tenth, hundredth, or thousandth part. 
It must not be forgotten that the introduction of the shunt 
diminishes the whole resistance of the galvanometer circuit. 
In most cases, however, this is of little moment ; where 
necessary, the alteration may be either compensated^ or 
allowed for. 

Sensitive Galvanometers , — In galvanometers of this class 
everything is disposed so as to bring the greatest possible 
number of turns of wire into the neighbourhood of. the 
needle. ^ The needle is therefore made as small and compact 
as possible, and the windings embrace it as closely as pos- 
sible, the opening in the centre of the coil being reduced to 
a minlmuoL The astatic multiplier (fig. 4) is an instru- 
ment of this kind which was formerly much used. The 

^ See art BLiOTBionr, p. 48. 

* Jn sbw case by intre^noing into the galvanometer drenit 
Atas* rarthe, Tfffths, respectively of the redatanoe of the multiplier. 


coil is of flat, rectangular shape, with a narrow central 
opening just large enough to allow one of the magnets of 
the astatic system 
to swing freely. 

The other magnet 
swings over a gra- 
duated circle placed 
on the top of the 
coil, and serves abo 
as an index. Some- 
times a mirror and 
scale are substituted 
for the index and 
graduated circle. 

The sole on which 
the coil stands is 
movable on a fixed 
piece which can be 
levelled by means 
of three screws. A 
graduation is often 
furnished to mea- 
sure the angle of 
rotation of the coil 
about a vertical 4,— -Astatic multiplier, 

axis; this is useful when the galvanometer has to be 
graduated or corrected for the torsion of the fibre. 

In the galvanometers of Sir William Thomson, which are 
the most sensitive hitherto constructed, the central opening 
of the coil is circular, being just large enough to allow free 
play to a small concave mirror a centimetre or so in 
diameter. Usually the coil is wound in two halves, which 
can be screwed together with a septum between them, in 
which is placed the arrangement for suspending the mirror 
and magnets. In dead-beat instruments the coil is often 
wound in a single piece, and the mirror is arranged in a 
cbll,^ glazed back and front, and fitted into a tube which 
slides into the core of the coil. 

Fig. 5 represents a veiy convenient form of Thomson’s 



Fig. 5. — Fom oi Th()m80u*s Galvanometer. 


galvanometer, the only specimen of its kind we have seen. 
The peculiarity of its construction consists in the connexion 
between the scale and the galvanometer, which saves much 
trouble in adjusting the instrument. It was constructed 
by tllliot Brothers for the British Association Committee 
on Electrical Standards. Such a galvanometer as this, pro- 
vided with a high and low resistance coil, would meet all 
the wants of most laboratories. 

In another form called the marine galvanometer, the 
mirror is strung on a fibre stretched between two fixed 
points. In order to keep the needle from being influenced 

• This orrangemeut is thst adopted by White of Glasgow lu the 
galvaDomster* made by hlmpafter Sir Wm. Thomson s pattern. 
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by the rolling of the ship, its centre of gravity is carefnlij 
adyneted eo as to be in the axis of enapension. The mirror 
IB endoBed in a narrow cell which juBt allows it room to 
deflect to the required extent, and damps the oscillation so 
effectually that the instrument is *Mead beat’’ In order 
to destroy the directive action of the earth, the inconveni- 
ence of which in a galvanometer for use on board ship is 
obvious, the case of this galvanometer is made of thick soft 
iron, which completely endoses the whole, leaving only a 
small window for the ingress and egress of the ray of light' 
by means of which the motions of the mirror are re^ ; 
a flat horse-shoe magnet placed on the top of the case 
still farther overpowers the earth's force and directs the 
mirror. 

All these galvanometers may, of course, be wound double 
and used differentially. When this is the case, a small 
auxiliary compensating coil is often used to correct the 
inequality of the magnetic fields due to the two sets of 
windings. This auxiliary coil is usually mounted on a 
spindle in the axis of the main coil, and can be moved 
backwards and forwards till a current passing through it 
and one set of windings in one direction, and through the 
other set of windings in the other direction, does not 
sensibly deflect the mirror. 

The astatic arrangement described above (p. 51, fig. 4) 
is often adopted. A galvano- 
meter of this construction by 
Elliot Brothers is sho^vn in fig. 

6. It may be questioned, how- 
ever, whether for ordinary 
purposes the additional sensi- 
bility thus gained compensates 
for the increased complexity 
and cost of the instrument. 

Standard Gcdvanometers,^ 

When galvanometers are in- 
tended for measuring currents, 
there must be some law con- 
necting the indications of the 
needle with the strength of the 
current in the multiplier. It 
is therefore of great importauce 
that slight variations in the 
position of the magnet should 
not introduce large or irregular 
(incalculable) variations into the 
indications of the instrument. 

Accordingly in standard instru- 
ments the windings are much Fio. 6. -^Elliot's Astatio 

farther removed from the mag- Galvanoniatw. 

net than in sensitive galvanometers, and in the best forms 
the multiplier is so disposed that it produces a uniform 
field of magnetic force around the needle. 

The earUest forms of standard galvanometer were the 
tangent and sine compasses invent^ by Pouillet The 
first of these consists simply of a single vertical coil of 
wire, with a magnet suspended at its centre, whose 
deflexion may be read in any of the various ways already 
described. If the length of the magnet be very small, the 
maCTetic field in its neighbourhood may be regarded os 
uniform, and the electromagnetic couple will bi propor- 
tional to c<3% Of 0 being the deflexion from the plane of 
the findings, li the windings be arranged so as to be in 
the magnetic meridian,^ the couple due to the earth’s 
action tending to bring the maraet back to its position of 
equilibrium will be proportional to sin 0, hence the current 
strength wUl be proportional to tan 6. 


^ This can be done most etsUy by mesni of s mirror attached to 
the mnltiplier and adjoeted so aa to be pmllel to the wisd i nga . 



If the multiplier be movable about a vertical axis through 
angles whid can be measured in any way, the instrument 
may be used as a sine compass. The current is applied 
and &e multiplier turned round after the magnet until 
the axis of the latter is again parallel to the windings. 
The current stren|^h is now clearly proportional to sin 
where 0 is the deflexion of the m^tiplier from the mag 
netic meridian. When the instrument is used in this way, 
the needle being always brought into the same pcNsition 
relative to the windings, the uniformity of the magnetic 
field is a matter of indifference and there is no necessity 
for the needle to be short. 


f 


Oangain attempted to improve the tangent galvanometer 
by suspending the magnet ex- 
centrically at a point in the 
axis of the coil distant from 
the centre by half the radius of 
the coil Ibis, however, is in 
jreality the reverse of an im- 
provement.* 

A real advance, however, was 
made by Helmholtz, who placed 
two equal parallel and vertical 
coils, one on each side of the 
magnet, each at a distance from 
it equal to half the common 
radios. In fig. 19, at the end 
of his second volume. Maxwell 
gives a diagram of the lines of 
force duo to two equal parallel 
circular circuits, from which it 
will be seen that the magnetic 
field at the centre of such an 
arrangement of currents is very 
approximately uniform. This 
approximation may be carried 
still farther by adding a thirdFio. 7. — GalvanometordeBigned 
coil parallel to the two others, Professor Maxwell, 
and equidistant from them. The wixe i* wrand Jn two parallel 
In some examples of Helm- 
holtz’s galvanometer the wind- 
ings are arranged on a conical 
surface, so that the ratio of the 
radius of each to the distance 
of its plane from the centre of 
the magnet shall be 2 : 1. In 
reality this is unnecessary, pro- 
vided the ratio of the deptli 
and breadth of the usual rect- 
angular channel be properly 
adjusted (see Maxwell, vol. iL 
sec. 713). Fig. 7 represents 
galvanometer of the kind 
described. 



cbannela cut In a cylindrical block 
of bard wood, each an Inch broad 
and an inch deep. The radiiu of 
the bottom of each channel is one 
Inch, and the distance between 
them is half an inch. The cylln< 
drical perforation in the core of 
the multiplier is If Inch in dia- 
meter— large enough to allow the 
needle to swing freely without 
causing Irregular air currents. Ac. 
Into the ends of the core sre 
screwed two caps containing a 
piece of plane parallel glass and a 
plano-ounTezlens req>e^Tely,the 
former for sabjeotive, the latter 
for objectlte reading. By means 
of a silt and screw in the stem 
which supports the instrument, a 
hoiisontal bar can be fixed parallel 
to tbo axis of the mnltiplier. On 
this a deflecting magnet can be 
mounted, so that the galvanometer 
can be used as a magnetometer. 


Roduetion of Oalvantmeter TndicaHona , — ^When the position of 
every layer of wire in the multiplier is known with snffioient 
accuracy, and the multiplier arranged so as to produce a sensibly 
uniform field, the electromagnetic per unit of corrent con be 
oslcnlated for every j^tion of the magnet. In this cabo the 
galvanometer is an abaohiU instrument When we possess one 
absolute instrument it is eaqr to evaluate the indicanons of any 
other in absolute measure by means of it; we have only to pass the 
same current throngh both galvanometers in series and compare the 
reodin^^B. The best way, however, to construct a standard Mvano- 
meter is to provide for uniformity of field in the core of the midtiplier, 
and find the resultant electromagnetic force for unit current, or, as It 
is called, the constant of the instrument, by comparison with a pidr 
of equal standard coils of huge diameter (18 in. to 244n. ). Thsbs srs 
arrutged vertically on the same axis, the distance between them 
being equal to the mean radius, inst as in Helmholtz’s galvanomstsi. 
The galvanometer to be tested u placed symmetrically between tl^ 


* Bss^liazwell, BUelricUy and MoffnaUamf voL U. secs. 712, 718. 
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#andard ooila, the oeutre of iti multiplier being near the centre of 
the whole arrangement» and the axes of all the coils coincident A 
multiple arc is then 
fonned. one branch 
of which contains the 
coils and the other 
the galvanometer, ao 
that the magnetic 
actions oppose each 
other. The resist- 
ances of the two 
branches are then 
adjusted till the gal- 
vanometer ne^le 
gives no indication 
when a current is 
sent through the 
Ihultiple arc. The 
whole arrangement 
will be understood q 

from fig. 8. If R and 

8 be the resistances in the branches containing the galvanometer 
and coils respective^, then the constant of the galvanometer Is to 
that of the coils as R : S ; so that when the latter is calculated^ the 
former is known. 

The constant of the ndvanometer Q being known, the value of a 
current producing a denexiou 0 is given in absolute measure by 


H being the horizontal component of the earth’s magnetic force. 

In many cases it is neccssair to correct for the torsion of the sus- 
pending fibre. The value of this correction is easily found by 
turning the multiplier* throtigh 90° either way, and observing how 
far the needle follows it. The reader will find all ueccssaiy aetails 
in Maxwell, vol. ii., secs. 462, 742. 

In all cases where great accuracy is required it is advisable to 
graduaUt or, as it is sometimes said, to calthraU the galvanometer, 
that is, to comimre the electromagnetic counle exerted by the multi- 
plier when the needle is deflected througn an angle $ with that 
a^hen the needle is parallel to the windings. It is easy to see that 
this may ht done by means of the arrangement described above for 
finding the constant of a galvanometer. If the object simply is to 
calibrate the galvanometer without reducing its indications to 
absolute measure, the standard coils mav be replaced by a single 
coil of sufilciont mafraetio moment placed in the axis of the umlti- 
plier. Another method of calibration, which is simpler, and in 
some respects more satisfactory, altliough possibly more laboriouH, 
will be understood from iig. 9. The resistance a is equal to the 



Fig. 9. 

resistance of the galvanometer, and they can be lunidly inter- 
changed. By adjusting/ the ratio of the currents in the branches 
of the multiple arc may be varied as we please, and by varying e 
the current in one of the branches can always be brooght to a 
standard strength, say that which produces unit deflexion of the 
galvanometer needle. We can thus, by repeatedly interchanging a 
and b, compare the deflexions produced by a series of currents whose 
strengths are given multiples of the standard strength. If the 
oxpenuienter has two ^vanometers at his disposal the interchanges 
may of course be avoided. 

On the Uaeqfthe QcUvanameter , — ^We may odd a few remarks on 
the different uses to which a galvanometer may be put. 

Detection of (Turrento.— One of the commonest of all the uses of a 
gidvanometer is to indicate the currents sent through telegraph 
wires or cables. In the case of submarine cables, where the currents 
are often very feeble, dead-beat galvanometers of Thomson’s or 
Tarley’s oonstmetion are used. 

When a current is to be detected which produces a very small or 
quite ineensihle peraianent deflexion, the following process, called the 
inethod of multiplication, is sometimes used.* The period of oscilla- 
tion of needle is first found ; then, the needle Ming at rest or 
only swinging through a v ery small arc, the current is applied 

* See for suoh oslonlations Maxwell, voL ii., chaps, xiv. and xv. 

* Or the pieoe to whieh the fibre is attached, if it is not liddly 
atUehed to the muWpllsg. 



through half the period of oscillation so as to urge the needle 
in ^e direction in which it is going, then intermitted for half a 
period, then4mplied again, and so on. If a current in the supposed 
direction really exist, the oscillations of the magnet will gradually 
increase, until the energy supplied by the intermittent action of me 
current it equal to that wasted by the damping of the needle. 

It u obvious that this process is more effective the smaller the 
dammng of the needle ; it leads to no advantage whatever with s 
dead-beat instrument 

JReeistance Measuring . — In comparing resistances, sensitive gal- 
vanometers of Sir William Thomson’s tonstructiun * are by far 
the most convenient ; the dead-beat arrangement is essential for 
rapid work. 

If a differential galvanometer of given dimensions bo used (8«*6 
art. Blbotrioitt, p. 44), and if the resistance of the batteiy is 
negligible oumpar^ with the other resistances used, the wire with 
which it is wound should bo chosen so that its resistance is one- 
third of the resistance to be measured.^ 

It id shown in the art. Klectbicity (p. 44) that, in arranging a 
Wheatstone’s bridge to measure a given resistance, all the anna of 
the bridge and the battery and galvanometer should have equal 
resistaucea As a rule, all these are not at our disjK>sal. If the 
resistances of the arms and of the battery are given, and the resist- 
ance of the galvanometer (of given dimensions) is at our disposal, 
then the resistance of the galvanometer ought to be equal to that 
of the multiple arc which remains between the terminals of the 

f ilvonometer when the battery is disconnected from the biidge.* 
his may be deduced at once from the expression given in vol. viii. 
p. 44. 

Again, the resistance to be measured and tlie battery and galva- 
nometer redstance being given, we may inquire what is the best 
arrangement of the arms of the bridge. 

Differentiating the expression given in vol. viii. p. 44 with 
respect to y and z, we get 

BG-yliSlti-y {**(R-|-B)B-B(tt+G)} ; 
the solution of whicli is obviously 




V Ji(lt+B)‘ 


whence we have s=^RG'5^-qi T - * r+B ’ u»vbg,- 

dctcmiining the resistances of the, disposable arms. 

It appears that, when B and G are given, the resistance of the 
arm opj^sito to the resistance to lie measured ought always to be 
the geometric mean between B and G.* 

In a certain class of observations a needle with large moment of 
inertia is used. The methods in use are mostly due to Gauss and 
Weber. For uu account of these zuethods the ipuder is refened to 
Maxwell, chan. xvi. He should also consult a pafier by Du Bois 
Reyinond in Monaiaber. d, Bsrl, Acad., 1869-70. (G. Cfi.) 


GALVESTON* 

Copyright, 1879, by A. <9 C. Black. 

G alveston, a city and port ul entry on the coast of 
Texas, United States of North America, situated 
about 340 miles to the westward of the mouth of the Soutli 
Pass of the Mississippi Kiver, on the south side of the 
entrance into Galveston Bay, in 29’’ 18' N. lat. and 94^ 
47' long, west from Greenwich. It is the principal port 
and the largest city in the State, is the seat of justice of 
Galveston County, and is located on tho inner shore of 
Galveston Island, about 2 miles from its most north-easterly 
point, known as Fort Point. The city therefore faces the 
main Texas shore, being separated from it by West Bay, 
lying between the island and the mainland. The principal 
portion of the county lies on the mainland fronting the 
two bays above named, its general surface, like tiiat of the 
island, being low and level, and the soil sandy. 

Galveston Island is a low sandy island, about 28 miles 
long and to miles wide, stretching along the coast 
of Texas in a north-easterly and south-westerly direction, 
and forming the gulf coast-line throughout its entire length. 

• See Sir W. Thomaon on resistance measurement, Broc. R, A, 
3862, p. 818. 

^ ^hwendler, PhU. Mag., 1872. ® lA, ibid., 1866. 

• Heaviside, Qnd., 1878. 

* This Is reprinted here from the work entitled Qabeestan, by 
M^J.-Gen. Q. A. OiUmore, U. S. Engineers. New Yoiit, Charles 
Scribner’s Sons, 1879. Coyyright, 1879, by A. A C. Black. 
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Its surface, which has an average height of 4 to 5 feet above 
tide level, is diveisified hj a number of freshwater ponds 
and intersected by several creeks and small bayous. The 
beach, on the Qulf side, furnishes a smooth and pleasant 
drive during low-water stage, and excellent surf-bathing at 
all times. To the northward of the entrance into the ha^ 
hour, the coast-line is continued in the same general direc- 
tion to the north-east by Bolivar Peninsula, a low, narrow 
sand-strip of the mainland, the width of the throat of the 
harbour tetween Fort Point and Bolivar Point being about 
2 miles. There is a lighthouse on Bolivar Point 

Galveston Harboar is the finest in the State ; and the bay of the 
same name, including certain outlying portions of it known severally 
as East Bay, West Bay, and Turtle Bay, covers an area of upwards 
of 450 square miles of tidal water. At the head of the bay, a,bout 
85 miles from the city in a northerly direction, it receives Trinity 
River, its laigest tributary, while San Jacinto River and Bufialo 
Bayon enter it from the west 18 miles lower down. 

The mean rise and fall of tide at Galveston is 1|V feet, but spring- 
tides occasionally rise more than 3 feet above, and fall nearly 2 feet 
below the plane of mean low water, and fluctuations between much 
wider limits are not uncommon under the influence of heavy winds. 
During a storm which occurred in October 1867 the water rose 6^ 
feet a&ve mean low-water stage, and in September 1875 it rose in 
some portions of the bay 7 feet, and in others 94 feet above the same 
level Two years later there was a rise of feet, produced by an 
onshore wind which reached a maximum velocity of 60 miles per 
hour. The lowest tide of which we have any record fell 3^ f^t 
below mean low-water level, thus giving a difference of 12 /q feet 
between the highest and the lowest recorded tides. 

A sand bar, produced and maintained by the joint action of waves 
and currents, stretches across, bow-shaped, in front of the entrance 
into the bay, restricting the draught of vasseis entering the harbour to 
fiom 12 J to IS feet. The United States Govcrnmentlias undertaken 
the improvement of this entrance by means of two jetties, one 
starting from Fort Point and the other from near Bolivar Point, 
having an aggregate length of about 7 miles. It is the intention to 
carry them out to and beyond the crest of the bar on conyerging 
Lines, so that their sea ends, resting iu about 18 feet water on the 
outer slope of the bar, will be about 1 mile apart. It is expected 
that these jetties will cost about 82,000,000, aud that they will 
produce and maintain a practicable channel depth of 18 to 19 feet 
at mean low-water. Once inside this bar a draught of fully 20 feet 
can be oarrieii to the wharves of the city. The BoUvar Point Jetty in 
August 1879 had reached a length of 8,000 feet from the shore. 
That from Fort Point had not been carried out so far. The peculiar 
mode of construction adopted for these works by the sujMiintending 
engineer, M^or C. W. Howell, United States Corps of J^gineers, 
merits some notice here. The jetties are formed with huge gabions, 
or basket-work cylinders, plastered inside and out with hydraulic 
cement, so as to give a thickness of 5 to 6 inches to the cyfindrioid 
wall The gabions are either circular, with a diameter of 6 feet, or 
of an oval cross section, with diameters of 6 feet and 12 feet respect- 
ively. They are closed at the bottom, and are also provided with 
a tight-fitting wooden cover. After being sunk to their proper 
positions in tiM work, on their ends, arranged in a single or aouDle 
row, they are filled with sand pumped up from the bottom and 
pas^ in through a hole left in the gabion cover. At first these 
gabions were placed directly upon the bottom, but the action of the 
sea and currents caused so much underscour and settlement, that a 
foundation of fascines formed into a mattress and weighted with 
atones was resorted to. On the most ejqiosed portions of the works 
about one-sixth of the number of gabions put into position have 
been destroyed by heavv storm-waves, so wt this method of con- 
atmetion cannot as yet be r^i^ed as past the experimental stage. 

Galveston was fi»t settled in 1887. It is handsomely laid out 
upon j^und elevated from 6} to 10 feet above ordinaiy tide level, 
has and straight streets, and has several public squares, parks, 
and gardens. The streets running parallel to West Bay are known 
as avenues, and are designated by the letters of the alphabet, 
beginning at the bay, while those at right angles to the water 
are numbered. Spe<^ names are assign^ to some of the streets. 
Avenue A, parallel and next to the wharf or channel front, is 
moetlj occupied by wholesale houses. Next comes Avenue B, or 
** The Strung "and then Avenue C, or Mechanic Street, both devoted 
ian^y to the wholesale business. Avenue D, or Market Street, for 
a oistanoe of seventeen squares, is occupied by retail stores, shops, 
restaurants, hotels, banki^ Ac. This is the main shopping street 
Avenues £ and F are of the eame character. The post-office and 
United States coort-heuae are at the intersection of Avenue F and 
20th Street, and the custom-house is near bv. Avenue J, or 
Broadway, is regarded as the most desirable locality for residences. 
It is 150 feet mde, inclodiag an eaplanade 86 feet wide through the 
middle and a 10-lboC aidswalk on eitiier aide. Bath Avenue 


at right angles to Broadway, is 120 feet wide. Fremont, or 28d 
Street, is the principal drive in the city, and is maintained as a 
■hall rood from The Strand ’’ to the Gulf beach. With the exMp- 
tions named, the streets are 80 feet and the avenues 70 feet wide 
including 16 feet sidewalks, and the blocks or squares ore uniformlj 
260 wide and 800 feet long, with an alley 20 feet wide running 
lengtiiwise through the middle, along the rear of the lots. The por- 
tion of the city built over extends irom about 6th to 40th Streets, 
and from Avenue A south to within two to three blocks of the Quit 
beack The oi^ streets paved are four or five blocks on Avenues 
B, C, and D. They are paved with blocks of heart cypress. The 
same avenues are shelled from between 10th to 82d Streets, or 
thereabouts, with clam shells from 18 to 80 inches deep. Trees are 
planted very generally on the outer edge of the sidewalks, the 
oleander being the chief growtL It frequently attains a height of 
20 to 25 feet, and grows rapidly from slips with great luxuriance, 
blooming the year round. The fig, orange, the bl^ Hamburg and 
other kinds of grape, and many varieties of flowers and evergreeh 
shnibbeiy, thrive and flourish. Throughout the most thickly- 
settled portions of the city the sidewalks are paved with either 
asphaltum, concrete, brick, or German or Englisn tilea Oleander 
Park embraces 80 acres, and the city park about 26 acres, and there 
are three public gardens and six public squares. The business por- 
tion of the city is built up mostly with brick, and within certain 
defined fire limits the erection of wooden buildings is prohibited. 

Among the public buildings, other than churches, are a post-office, 
custom-house. United States court-house, a county oourt-housc, a 
county and city prison, a city hall, an opera house, 7 public halls, 
2 libraries, 2 theatres, 18 hotels of different grades, and 8 market 
houses. There are 80 schools of all kinds, 15 church edifices, a 
Roman Catholic university or college (St Mary’s), a medical 8cho(»l, 
a convent, a bouse of refuge, an oip^n asylum, and 8 hospitals. 
The St Mary's university was founded in 1854, aud in 1872 hod 8 
professors and 85 collegiate and 116 preparatory students. The 
medical school, foundea in 1864, had ten years tliereafter 6 pro- 
fessors. The convent (Ursuline) has 25 nuns and a female academy 
connected with it There are two other female academies in the 
place. There are published in the town a number of daily, tri- 
weekly, and weekly papers. Galveston is a bishop’s see of the 
Roman Catholic Church. The city is well connected by railroad 
with different ])arts of the State, and by regular steamship lines witft 
Liverpool, New York, Havana, New Orleans, and the ports of Texas. 
The Galveston, Houston, and Henderson Railroad crosses West 
Bay on a wooden bridge 2 miles long, and by means of the 
Galveston Wharf Bailroad delivers and receives freight at the several 
wharves of the city. The Gulf, Colorado, aud Santa F6 Railroad, 
now building from Galveston to Belton, in Bell County, a distance 
of 220 miles, is finished (September 1879) as far as Richmond, a dis- 
tance of 68 miles, and 57 miles more to Brenham will be finished by 
January 1, 1880. The entire road to Belton is to be completed by 
September 1881. This road crosses the Brazos River, below Rich- 
mond, on an iron bridge, and has a wooden bridge of its own acrosa 
West Bay. There are no highway bridges connecting Galveston 
Island with the mainland. 

The cotton business of the place is represented by six cotton 
presses and many immense brick warehouses, fumishiDg storage- 
room for nearly 200,000 bales of cotton, and covering an area of 
more than 50 acres. There are two national banks, with an autho- 
rized capital of 9800,000, and a paid-up cash capital of $800,000, — 
the aggregate paid-up capital of all the banks being upward of 
|2,000ro00. The assessea value of real estate in 1878 was over 
$20,000,000, and the bonded debt $1,200,000. 

Galveston is a healthy city, poasesses a delightfiil climate, and 
has not been afflicted with an epidemic disease since 1867. 

The following table, giving the temperature, the barometric pres- 
sure, and tile rainfall at this place for five yeura ending June 80, 
1878, has been compiled fh>m the reports of the Chief Signal Office, 
UnitM States Army: — 


Year ending 
June 80. 

Temporatnre Fshr. 

Mean Annual 
Barometric 
lYoMore. 

Annnal 

BalnfaU. 

HtghMt. 

LowMt. 

Annnsl 

Mean. 

1874 

98-6* 


72'8' 

Inchea. 

80^1 

Inchea. 

8449 

1878 

98*8* 

94* 

OSS' 

80'068 

46-66 

187S 

97 0- 

40' 

70-9* 

80*080 

70-89 

isn 

96*<r 

80' 

68*7* 

80 078 

48-99 

1876 

97*(r 

80* 

70ir 

2»*»97 

67*47 


There was only one occasion during the five years, and that 
occurred on the 10th of Januair 1875, when the temperature fell 
below 80* F. 

The population of the city was more than trobled during tho 
twenty years ending in 1870, and the local authoritiea claim that 
siQoe 1870 the rate of increase haa been more rapid still, and that 
in 1874 the population had reached between 26,000 and 80,000. A 
municipal oeosui taken in 1876 made the population 85,000, 
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if belieyed to be too hi|^. The past and estimated present 
population are given below : — 


1 

Tear.. 

White. 

Colonred. 

Total. 


United States Censns of 1850 

8,469 

708 

4,177 

7A07 


United Stotee Genius of 1860 

6,127 

1,180 


United States Censns of 1870 

lOAiO 

8,U08 

18,818 


Bstimated for 1879 

... 

... 

81,000 


In the bosiness of receiving and shipping cotton, the leading pro* 
dnctiouofttie Southern States, Galveston ranks third in importance 
among the ^rts of the United States, New Orleans and Savannah 
standing before it, and Charleston, Norfolk, and Mobile after it in 
the order named. More than one-tenth of the cotton crop of the 
country finds a market through the port of Galveston. The follow- 
ing table shows the yearly receipts of bales of cotton at the six ports 
above named, for five years enoing September 1, 1879 : — 


• Ports. 1 1878-79. 

1877-78. 

1876-77. 

1875-76. 1 

1874-76. 

New Orleans ' 1,175,416 

Savannah i 690,901 

Qalvoston 578,274 

Norfolk 442,458 

Charleston 449,888 

Mobile 802,522 

1,891^55 

597,449 

454,187 

425,214 

423,128 

414,332 

1,182,357 

477,477 

491,980 

505,932 

442,515 

357,879 

1,401,668 

521,487 

465,529 

469,997 

889,698 

371,298 

982,198 

605,560 

85i927 

882.387 

413,101 

819,263 


The value of imports from foreign countries for the two years 
ending July 81, 1878, was as follows: — 



1877-78. 

1876-77. 

Imports of free commodities 

$952,713 

$1,105,808 

Imports of dutiable coiumodlties 

194.615 

201,680 

Total 

1,147.328 

1,857,488 


The leading importations comprise coffee from Brazil and Mexico, 
and manufactured cotton, woollen, and iron goods. The duties 
collected during the year ending July SI, 1878, amounted to 
962,852.78, as against 995,980.49 during tlie previous year. 

The value of domestic commodities, consisting largely of cotton, 
oil-cake, cattle, preserved meats, bone dust, cotton seeds, and 
lumber, exported to foreign countries during the year ending July 
A, 1878, amounted to 911>968,182, os against 9lfif242,747 for the 
previous year. 

'llie numl)er and tonnage of vessels entered and cleared at the 
port of Galveston annuallv, for the six fiscal years ending June SO, 
1878, are shown in the following tables : — 


Coa$iing Trade. 


Entered. 

Cleared. 

Years. 

Number of 
Vessels. 

Tonnage. 

Years. 

Number of 
Vessels. 

Tonnage. 

1877-8 

198 

192,114 

1877-8 

291 

291,264 

1876-7 

888 

407,882 

1876-7 

801 

263,702 

290,056 

1875-6 

428 

485,535 

1875-6 

811 

1874-5 

460 

428,&‘)4 

1874-5 

531 

285,970 

274,910 

1878-4 

490 

450,830 

1873-4 

815 

1879^ 

686 

569,206 

1872-3 

422 

424,848 

ForHga Trade. 

1877-8 

180 

72,585 

1877-8 

185 

82,800 

1876-7 

167 

99,886 

1870-7 

165 

102,744 

1875-6 

177 

85,598 

1875-6 

191 

107,192 

1874-5 

167 

99.175 

1874-5 

206 

127,527 

1678-4 

206 

124,316 

1878-4 

241 

145,237 

1872-8 

156 

79,170 

1872-3 

175 

92,998 


The decrease in the number of coasting vessels entered and cleared 
is accounted for in part by the fact that the Moigan line of steamers 
from New Orleans, which formerly entered here, now proceed up the 
bay to Clinton with original manifest, and make the entry there, 
merely touching at Galveston to land freight, passengers, and malls. 

The number of documented vessels owned in the customs district 
of Galveston during the year ending June 80, 1878, was 197, with 
an aggregate tonnage of 9310 tons ; built during the year, 9, with 
an aggremte tonnage of 239 tons ; and lost at sea, wrecked, or 
abandoned, 16, with a total tonnage of 887 tons. 

GALWAY, a maritime county in the province of 
Connaught, in the extreme west of Ireland, between 52'* 
64' and 53* 43' N. lat, and 7’ 67' and 10* 20' W. long. 
It ia bounded on the N. by Mayo and Koscommon; 
K by Roscommon, King’s County, and Tipperary ; S. by 
Clare and the Bay of Galway ; and W. by the Atlantic 
Ocean. The area comprises 2447 square miles, or 
1,566,354 acres, of which 90,230 are under water. 

Surface . — The county is naturally divided by Lough 


Corrib into two great divisions. The eastern, which com- 
prehends all the county except the four western baronies, 
rests ou a limestone base, and is, generally speaking, a level 
ciiampaign country, but contains large quantities of wet bog. 
Its southern portion b partly a continuation of the Golden 
Yale of Limerick, so celebrated for its fertility, and partly 
occupied by the Slievebaughty Mountains. The northern 
portion of the divbion contains rich pasture and tillage 
ground, beautifully diversified with hill and dale. Some 
of the intermediate country b comparatively uncultivated, 
but forms excellent pasturage for sheep. The western 
divbion of the county has a substratum of granite, and b 
barren, rugged, and mountainous. It b divided into the 
three districts of Connemara, Jar-Counaught, and Joyce’s 
Country ; the name of Connemara is, however, often 
applied to the whole district. Its highest mountains are 
the grand and picturesque group of Binabola, or the 
Twelve Pins, which occupy a space of about 25 square 
miles, the highest elevation being about 2400 feet. Much 
of this district b a gently sloping plain, from 100 to 300 
feet above sea-level. Joyce’s Country, further north, b an 
elevated tract, with fiat-topped hiUs of from 1300 to 2000 
feet high, and deep narrow valleys lying between them. 

Coast . — Galway enjoys the advantage of a very extended line of 
sea-coast, indented by numerous harbours, which, however, are rarely 
used except by a few coasting and fishing vessels. Commencing at 
the coast of Mayo in the north are the Killeries, two bays which 
separate the counties of Galway and Mayo. The first bav on the 
westeru coast callable of accommodating large Bhi|»s b Ballynaldli, 
sheltered by Freaghillaun or Heath Island. Next in succossiou b 
Oleggon Bay, having lubh>)offin in its offing. Stream stown is a 
narrow inlet, within which are the inhabited islands of Oiney, Tur- 
bot, and Inbhturk. Ardbear harbour divides itself into two inlets, 
the northern terminated by the town of Clifden, with excellent 
anchorage opiiosile llie castle ; the southern inlet has also good 
anchorage within the bar, and has a good salmon-fishery. Monnin 
Bay, though largo, b much exposed, and but little frequented by 
shipping. From Slyne Head tne coast turns eastward to Bound- 
stone Bay, which has its entrance protected by the islands of 
Inbhnee and Inislilackeu. Next in order is Birterbuy Bay, studded 
with blcts and rocks, but deep and sheltered. Kilkorrin Bay, tlie 
largest on this coast, has a most productive kelp sliore of nearly 100 
miles ; its mouth is but 8 miles broad. Between Gormnna Island 
and the mainland is Greatman’s Bay, and close to it Costello Bay, 
the most eastern of those in Connemara. The whole of the coast 
from Oreatmon’s Bay eastward is compiehended in the Bay of Gal- 
way, the entrance of which is protected by the three limestone 
islands of Aran — luishmore (or Araumore), Inishmann, and Inbheer. 

Rivers . — The rivers are few, and, except the Shannon, are of 
small extent. The Suck, which forms the eastern bounds^ of the 
county, rises in Roscommon, and passing by Bailiuasloc, unites with 
the Shannon at Shannon bridge. The Shannon, which rises at the 
foot of Cuilcagh in the county of Cavan, forms the south-eastern 
boundary of the county, and jmssing Shannon Harbour, Banagher, 
Meelick, and Portuinna, swells into the great expanse of water 
called Lough Derg, w Inch skirts the county as far as the village of 
Mount Shannon. The Cbregalway ffows southw^ard through the 
centre of the county, and enters Lough Corrib some 4 miles above 
the town of Galway. The Bally nuhiuch, cunsiilered one of the best 
salmon-fishing rivers in Connaught, rises in the Twelve Pina, passes 
tliroimb Bally nahinch Lake, and after a short but rapid couise falb 
into Birturbuy Buy. 

Lakes . — The Lakes are numerous. Lough Comb extends from 
Galway town northwards over 80,000 aci'es, with a coast of fiOmilii 
in extent. It has now been made navigable to Lough Mask ( wIik h 
lies chiefly in Mayo county) and to the sea at Galway. The lake 
is studded with many islands, some of them thickly inhabited. 
Near it is Lough Rosa, which receives a largo supply of w ater from 
streams, but lias no visible outlet The district to tlie west of 
Lough Corrib contains in all about 180 lakes, about 25 of them more 
than a mile in leng^. Lough Rea, at the town of the same name, 
is more remarkable for scenic beauty than for extent. Besides 
these perennial lakes, there ore several low tracts, called turlougha, 
which are covered with water during a great part of the year. 

Geology and Minerals . — The boundary line between the limestone 
and granitic district is easily discernible by the diminution of the 
verdwt hue which distinguishes the latter. The high road from 
Galway to Oughtorard nearly marks the division. All the country 
to the north and east of this limit is limestone, all to the Muth and 
west granite, excepting some detached masses of primitive hmestoim 
between Oughtermrd and Clifden, and some scattered portions oi 
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Other inlyreliL of great variety of appearance. The oom|)onent i 
rock of BinabolaiB onaiti, in general diitinotly atratifted, or at least 
aehiitoee. The position of its beds is varioos. Towards the west- 
ern shore they are vertioal, easily flitting by intervening mica 
plates, and affording good building stone. Limestone occurs in 
some places along the foot of these mountains. Bound the base of 
this group are also gneiss and mica slate, with bands of hornblende 
and primitive mica. Along the north side of Lough Corrib to 
Ballynakill the mica slate and hornblende rise into mountains, and 
the limestone disappears. From Lough Mask to the Killeries is a 
transition country of greenstone anT grauwacke slate covered by 
the Old Red Sandstone or conglomerate. The hill of Gian, on the 
shore of Lo^h Corrib, exhibits, in a small compass, all the for- 
mations whiw occur in the distiict. The western end is quartz, 
the north-eastern side mica slate ; the middle is penetrated by beds 
of mica slate, containing hornblende and granule mica covered by 
thick beds of pyritous greenstone. On the south and east are 
granite and syenite, which runs under the sandstone conglomerate 
towards Onghterard, and this again passes under the notz lime- 
stone, which, beyond Lough Corrib, occupies the gi'eater part of 
Connaught and Leinster. Along the borders of the ilutz limestone 
is a series of vast caverns, usually traversed bv subterranean rivers. 

A fine gritstone, highly valued for making millstoues, is raised near 
Dunmore. Crystalline sand, of a superior quality for scythe iKiards, 
occurs at Lough Coutra. Lead, zinc, copner, sulphur, and bismuth 
have been discovered in various parts of tine western division of the 
county. Iron wits raised at Woodford, and smelted until the 
timber was exhausted. The mountains of Slievebaughty, which 
separate Galway from Clare, are siliceous. In Connemara there is 
abundance of green vari^ted marble called serpentine ; and a 
beautiful black marble, without spots or flaws, and susceptible of a 
high polish, is obtained near Oughteraid. Mineral spas, mostly 
cl^y Deate, are abundant. 

CUnuUe and AgricuUurt . — The climate is mild and salubrious, 
but variable, and violent ulnds from the west are not uncommon. 
Frost or snow seldom remains long on the western coast, and cattle 
of every description continue unhoused during the winter. The 
eastern part of the county produces the best wheat. Oats are foe- 
mieutly sown after potatoes in moorish soils less adapted for wheat 
The flat shoi'es of the bays afford large supplies of seaweed for man- 
ure. Limestone, gravel, and marl are to be had in most other parts. 
When a sufficient quantity of manure for i>otatoeB cannot be had, 
the usual practice is to pore and burn the surface. In many places 
on the sea-sbore fine early potatoes are raised in deep sea-sand, man- 
ured with sea-weed, and the crop is succeeded by barley. Those 
parts of the eastern district less fitted for grain are employed in 
pasturage. Heathy sheep-walks occupy a veiy large tract between 
Monivea and Galway. ^ extensive range from Atheury, stretch- 
ing to Galway Bay at Kinvarra, is also chiefly occupied by sheep. 

The total area under crop in 1878 was 214,685 acres, as compared 
with 235,168 iu 1853. The following tables show the acres under 
the principal crops, and also the numbers of the different domestic 
animals, during those years : — 



Wlieat. 

Oats. 

Barley, 

Pease, 

Potetoes. 

Turnips. 

Otlier 

Green 

Crops. 

Meadow 

and 

Glover. 

1B78 1 
1863 

1 4.418 

1 16,817 

63,306 

1 8:1,840 

^006 

16,761 

60,604 

40.134 

14,041 

18,788 

8,910 

10,764 

76 333 
46,780 



Horses. 

A^scs. 

Cattle. 

Sheep. 

Pigs. 

Gouta 

Poultry, 


1878 

28,638 

14.384 

169,002 

. l»2,778 

67,814 

10,927 

761,116 


1863 

26,910 

13,714 

139,497 

400,430 

41,403 

16,032 

410,199 



According to the returns or 1875-fl, the total value of land, 
exclusive of the town of Galway, was ^6437,686, 358,, snd the aver- 
age value per acre was 5s. ll{d., as compared with 6s. 9d. for the 
province, and 18s. 3d. for the whole of Ireland. The county was 
mvided among 1285 proprietors, of whom 38f^ or 27 per cent., owned 
less than one acre. The following possessed more than 20,000 acres, 
viz Bicbard Berridge, 159,898 ; Marquis of Clanric^rde, 49,025 ; 
Lord Dunsandle, 83,548 ; Allan Pollok, 29,866 ; Loid Clonbrock, 
28,246; Sir Thomas J. Burke, 25,258 ; Earl of Clancarty, 28,896. 

jffaitHfae^rM.---ManufaeturBa are not carried on beyond the de- 
mand caused by the domestic consumption of the people. Coarse 
friezes, flann^ and blankets are made in all parts, and sold lordly 
in Galway and Loughrea, Connemara has been long celebrated for 
its hand-knit woollen stockings. Coarse linen, of a narrow breadth, 
handle linen, is *^1*^ imtde for home consumption. A linen- 
weaving factory has been establiidied at Oughterard. The manufac- 
ture orkelp, formerly a great sonroe o^ront on the western shores, 
is still carried on to some extent. lathers and sea-fowls' eggs 
are brought in great quantities from the islands of Aran, thej^ 
dace of the puflini ana other ssa-fowl that frequent the difik fish- 


ing affords occupation to many of the inhabituti^ but from want 
of capital is not prosecuted with sufficient vigour. In 1877 the 
number of vessels engaged was 451, with 1104 men and 68 boys. 

Popufotfoit.— The county includes one parliamentary borough, 
Galway ; and three townships, Ballinasloe (part of whion is, how- 
ever, m the county of Bosoommon), 4159 ; Loughrea, 8072 ; and 
I'uam, 4223. The laigest of the villages are Gort, 1778; Clifden, 
1818 ; Athenry, 1194 ; Headford, 870 ; Oughterard, 861 ; and Eyre- 
court, 747. The population in 1881 was 414,684; in 1851. 
821,684 ; and in 1871, 248,458, of whom 122,496 were males and 
125,962 females. In 1871 the number of CathoUos was 289,902. 
and of Protestarts 8556, of whom 7464 were Episcopalians and 
615 Presbyterians. Of i)erBonB five yean and upwaras 178,861 
were illiterate, a proportion of 56 9 per cent ; and 80,289 could 
speak Erse only, as comfiared with 41,572 in 1861. Emigration from 
this county has drafted ofl‘ a very large num W of itsinhabitants. 
From the Ist of May 1851 to Slst December 1877 tiiere weiv 104,691 
emigrants, or an annual average of 8960. * 

llepreacfniatim and Administraiitni. — Two members of parliament 
are returned for the county, and two for Galway borou^ There 
ai*e in the county 85 petty-sessioDB districts, and part of another. 
Quarter-sessions are held at Ballinasloe, Clifden, Galway, Gort, 
Loughrea, Onghterard, Portumna, and Tuam. There are fi\o 
iK)or-law unions wholly within the county, Galway, Loughrea, 
Mount Bellew, Portumna, and Tuam ; nearly the whene of CHfdeii, 
Gort, and Oughterard; and parts of five others— Ballinasloe, Bollin- 
robe, Glonnamaddy, Boscoromon, and Scarriff. The county is 
within the Dublin military district, and there are barrack stations 
at Loughrea, Dunmore, Portumna, Galway, Gort, and Oughteraid. 
It is divided into 18 b^niea. 

A^UiquUiea* — Amongst these are the round towers of Ardrahan, 
Ballygaddy, Kilbannon, Eilmacduagh, Meelick, and Muirough. 
Batbs are numerous, and several cromlechs are still to be seen iu 
good preservation. The ruins of monastic buildings are also numer- 
ous. That of Knockmoy, about 6 miles from Tuam, said to have 
been founded in 1180 by (Jatlial O'Connor, was adorned with rude 
fresco paintings, still discernible, which were considert^d valuable as 
being the best authentic representations existing of ancient Irish 
costumes. Ancient castles and square towers of the Anglo-Norman 
settlers are frequently met with ; some have been kept iu reivair. 
but the g^ter number are in ruins. The castle of Tuam, built in 
1161 by Kodorick O’Connor, king of Ireland, at the {»eriod of the 
English invasion, is said to have been the first building of this de- 
scription of stone and mortar in Ireland. The romuins of a round 
castlo, a form of building voiy uncommon in the military architec- 
tuie of the country, are to be seen between Gort and Kilmacduag. 

Galway, the county town, and a parliamentary borough, 
is also a county in itself, with an exclusive jurisdiction 
exteodiug two miles on every side except the south. It 
stands on the northern shore of the Bay of Galway, on both 
sides of the river Corrib, which connects Lough Corrib 
with the sea. The space within the walls formed an oval 
of about 3426 square perches. Some of the stroets are 
very narrow, and contain several curious specimens of old 
buildings, chiefly in the antique Spanish style, being square, 
with a court in the centre, and a gateway opening into the 
street. The finest of these is the pile of buildings known 
as Lynch’s Castle. During the last few years many large 
shops have been built in the principal streets, and sevei^ 
handsome residences have been erected in the suburbs. 
St Nicholas church is the most remarkable building in the 
town. It is cruciform, 152 feet long by 126 bro^, with 
a steeple rising over the nave, and the aide aisles separated 
from the centre by Gothic pillars. contains several 
antique monuments. The exchange, near the church, con- 
sists of an open corridor, 90 feet long by 28 broad, with a 
front of arches supporting an upper story, iu which are 
apartments for holding the local courts, and for other public 
purposes. St Augustine’s church (^mao Catholic), an 
edifice in the First Pointed style, was erected iu 1 869. The 
county court-house u an elegant and commodious building ; 
near it are the county and town prisons. The town al^ 
contains a county infirmary, a union workhouse, a fever 
hospital, three monasteries, five nunnerie^ and two barracks. 
A grammaivechool is in the immediate neighbourhood of the 
town. Queen’s College, built of beautiful grey limestone, is 
an elegant and extensive qnadran^ar structurein theTudor 
Gothic style. Near the college is a national schooL The 
(shipping trade of Galway has for some time been gradnsUy 




G A M — G A M 


57 


intreatiiig. In 1877 the number of British Tessels that 
entered the port was 153, with a tonnage of 30,034 ; of 
foreign yessels 33, with a tonnage of 16,166. The number 
of British vessek that cleared was 136, with a tonnage of 
29,827 1 of foreign vessels 27, with a tonnage of 13,225. 
The chief artides exported are agricultural produce, wool, 
and marble. T^re are a brewery, a distillery, a paper mill, a 
tannery, and several flour mills ; and a company has recently 
been formed for the purpose of extracting iodine and marine 
salts from seaweed. The salmon fishery is of considerable 
value. Qalway is dirided into the old and new towns, and 
the maritime suburb of Oladdagh, inhabited almost entirely 
by fishermen and their families, who have acquired or re^ 
tamed certain peculiar usa^ and habits of their own. 

Little is known of the history of Galway until after the 
arrival of the English, at which time it was under the pro- 
tection of O'Flaherty, who possessed the adjoining district 
to the west On the extinction of the native dynasty of the 
O'Connors, the town fell into the hands of the De Burgos, 
the head of a branch of which, under the name of M'William 
Eighter, long governed it by magistrates of his own appoint- 
ment After it had been secured by walls, which bem to 
be built in 1270, it became the rei^enoe of a number of 
enterprising settlers, through whom it attained a position of 
much commercial criebrity. Of these settlers the principal 
families, fourteen in number, were known as the tribes of 
Galway. They were of Norman, Saxon, or Welsh descent, 
and became so exclusive in their relationships that dispen- 
sations were frequently requisite for the canonical legality of 
marriages among them. The town rapidly increased from 
this period in wealth and commercial rank, far surpassing in 
this respect the rival city of Limerick. Eichard U. grant^ it 
a Aarter of incorporation with liberal privileges, which was 
confirmed by his successor. It bad the right of coinage by 
Act of Parliament, but there is no evidence to show that it 
exercised the privilege. Another charter, granted in 1545, 
extended the jurisdiction of the |^rt to the islands of Aran, 
permitted the exportation of all kinds of goo^ except linens 
and woollens, and confirmed all the former privileges. Large 
numbers of Cromwell’s soldiers are said to have settl^ 
in the town ; and there are many traces of Spanish blood 
among the population. Its municipal privileges were ex- 
tended by a carter from James L, whereby the town, and 
a district of two miles round in every direction, were formed 
into a distinct county, with exclusive jurisdiction and a 
right of choosing its own magistrates. During the civil 
wars of 1641 the town took part with the Irish, and was 
surrendered to the Parliamentary forces under Sir Charles 
Coote; after which the ancient inhabitants were mostly 
driven out, and their property was given to adventurers and 
soldiers, chiefiy from England On the accession of James 
IL the old inhabitants entertained sanguine hopes of re- 
covering their former rights. But the successes of Ekg 
William soon put an end to their expectations ; and the 
town, after undergoing another siege, again capitulated to 
the fom brought against it by Qener^ GinkelL In the 
beginning of the present century the walls were thrown 
down, and building erected on their site. 

G^way is governed by a high sherifl; a recorder, local 
magistrates, and a board of 24 commissioners elected 
triennially. The area of the municipal borough is 956 
acres. The population in 1861 was 16,967, and in 1871 
16,597, of whom 14,424 were Boman Catholics. The 
parliamentary borough has an area of 22,493 acres, and a 
population of 19,843. 

GAMA, Yasoo da (c. 1460-1524), the celebrated Portu- 
guese navigator and ' discoverer, was bom at Sines, a 
small sea-tom in the province of Alemteja No one wiU 
deny that his name deservedly stands high in the roll of 
nav^ heroes; yet it cannot be doubted that he owes 


the brilliancy of his reputation to his counf^s illustrious 
poet, Luis de Camoens, by whom his discoveries in India and 
their results have been assigned the foremost place in the 
great imtional epic Oa LuaiadoA Of Vasco’s early history 
little is known. His descent, according to the NMliarto 
of Antonio de Lima, is derived from a noble family which 
is mentioned in the year 1 166; but the line cannot he traced 
without interruption farther back than the year 1280, to 
one Alvaro da Gktma, from whom was descended Estevflo da 
Gama, Alcaide M6r of Sines, whose third son, the subject 
of this notice, was bom probably about the year 1460» 
About this period died Prince Henry the Navigator, 
son of Jo&o L, who had spent his life in fostering 
the study of navigation, and to whose intelligence and 
foresight must be traced back aU the fame that Porti^l 
guinea on the seas in the 15th and I6th centuriea Ex- 
plorers sent out at his instigation discovered the Western 
Islee^ and unknown regions on tho African coast, whence 
continually came reports (which by and by affected Da 
Gama’s history) of a great monarch, “ who lived east of 
Benin, 360 l^ues in the interior, and who held both 
temporal and spiritual dominion over all the neighbouring 
kings,” a story which tallied so remarkably with the 
accounts of ^ Prester John ” which had been brought to the 
Peninsula by Abyssinian priests, that Jofto IL steadfastly 
resolved that both by sea and by land the attempt should be 
made to reach the country of this potentate. In the hope 
of making this discovery, Pedro Covilham and Affonso de 
Payva were despatched eastward by land ; while Bartho- 
lomeu Dias, in command of two vessels,' was sent westward 
by sea. Neither of the landward travellers ever returned 
to his country ; but Covilham, who, in his fruitless search 
for a mythic^ sovereign, reach^ the Malabar coast 
and the eastern shores of Africa, sent back to Lisbon, 
along with the tales of the rich lands he had visited, this 
intelli^nce, ** that the ships which sailed down the coast 
of Guinea ought to be sure of reaching the termination of 
the continent by persevering in a coarse to the south.” King 
Jofto was now seued with an ardent desire of reaching these 
eastern countries by the route indicated by Covilham. That 
there was in tmth such an ocean highway was confirmed 
by Dias, who shortly after returned (in 1487) with the 
report that when sailing southward he was carried far to 
the east by a succession of fierce storms, past — as he dis- 
covered oifiy on his return voyage — what he perceived to be 
the southern extremity of the African continent, and to 
which, on account of the fearful weather he had encountered; 
he gave the name of the Cape of Storms,. an appellation 
which to the king, who was then elated with high hopes 
of enriching his kingdom by the addition of eastern posses- 
sions, appeared so inauspicious that he changed it to that 
of Cape of Good Hope. The state of Jofto’s health, how- 
ever, and conoems of state, prevented the fitting out of the 
intended expedition ; and it was not till ten years later, 
when Manoel had succeeded to the throne, that the pre- 
parations for the great voy^ were complet^ — hastened, 
doubtless, by Columbus’s discovery of America in the mean- 
while. For the supreme command of this expedition the 
king selected Vasco da Gama, who had in his youth fought in 
the wars against Castile, and in his riper years gmned dis- 
tinctiotf as an intrepid mariner. The fleet, consisting of 
four vessels specially built for this mission, sailed down the 
Tagus on the 8th July 1497, after* prayers and confession 
made by the officers and crews in ihe presence of the king 
and court, in a small chapel on the site where now stands 
the church erf 8. Maria de Belem, afterwards built to com- 
memorate the event Four months later it cast anchor in 
St Helena Bay, South Africa, rounded the Cape in safety, 
in the beginning of the next year reached MelindSi 
Thence, steering eastward^ under the direction of a pQot 
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obtamedfroinliidiBninfirdiantB met with at this poiti (Jama 
aniyed at Calicut, on the Malabar ooaat, on the 20th May 
1498, and set up, according to the custom of his countiy, a 
marble pillar as a msak of conquest and a proof of his die- 
ooveiy of India. His reception by the samorin, or ruler of 
Calicut, would have in all probability been favourable 
enough, had it not been for Uie jealousy of the Moorish 
traderB who, fearing for their gains, so incited the ffindus 
against the new comers that Oaina, after escaping from 
e^oroed detention on shore, was obliged to fight his way 
out of the harbour. Having seen enough to assure him of 
the gi^ resources of this new country, he returned 
home in September 1499 with a glowing description of it. 
The king received him with every mark of wtinction, 
created him a noble, and ordered magnificent fdtes to be 
held in his honour in the principal towns of the king- 
dom, ‘‘for he had brought back ^not without severe loss 
in ships and in men) the solution of a great problem, 
which was destined to raise his country to the acme of 
prosperity.” In prosecution of Cama’s discoveries another 
fleet of 18 ships was immediately sent out to India by 
Manoel, under Alvarez Cabral, who, in sailing too far west- 
ward, by accident discovered Brazil, and on reaching his 
destu^on estaUished a factory at Calicut The natives, 
again instigated by the Moorish merchants, rose up in arms, 
and murdered all whom Cabral had left behind. To avenge 
this outrage a powerful armament of ten ships was fitted out 
at Lbbon, the command of which was at first given to 
Cabral, but was afterwards transferred to Oama on Ids 
urgent petition ; for, Sire,” he said, the king of Calicut 
arrested me and treated me with contumely, and beotuse I 
did not return to avenge myself of that injury he has again 
committed a greater one, on which account I feel in my 
heart a great desire and inclination to go and make great 
havoc of him.” In the beginning of 1502 the fieet s^ed, 
and on reaching Calicut Gama immediately bombmrded the 
tow^ enacting deeds of inhumanity and savagery too 
horrible to detail, and equalled only by the tortures of the 
Inquisition. Gama was naturally veiy disdrinful, ready 
to anger, and v^iy rash but no pecidiaritieB of disposi- 
tion — ^nothing whatever— can excuse such acts as his, 
which have justly left a stain on his character that neither 
time nor the brightness of his fame as a navigator 
can in the slightest degree obliterate. From Calicut he 
proceeded in November to Codiin, doing all the harm he 
could on the way to all that he found at sea,” and having 
made favourable trading terms with it and wi^ other towns 
on the coast, jiie returned to Lisbon in September 1503, 
with richly laden ships. He and bis captains were welcomed 
with great rejoicings ; ^*but to Dorn Yasco the king gave 
great favours, and all his goods free and exempt; hegranted 
him the anchorage dues of In^ made him admirri of its 
seas for ever, and one of the principal men of his kingdom.” 
Soon after his return Vasco retired to his residence in Evora, 
and for twenty years took no part in public affieurs, either 
from pique at not obtaining, as is supposed by some, so high 
rewai^ as he expected, or because he had in some way 
offended ManoeL During this time the Portuguese con- 
quests increased in the ^t, and were presided over by 
snceessive viceroys. The fifth of these was so unfortunate 
that Gama was recalled from his sednsion by Manod’s suc- 
cessor, Jo8o in., created count of Vidigueira, and nominated 
▼icerojr of India, an honour whilh in April 1524 he left 
Lisbon to fill Arriving at Goa in September of the same 
year, he immediatdy set himself to correct, with vigour and 
firmness, the many abuses and evil practices which bad 
crept in under the rule of his predecessors. He was not 
destiaed, however, to prosecute far the reforms he had 
inangorrted, for, on the Christmas-eve following his arrival 
he med, while at Cochin, afto a short illness, and was 
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buried in the Franciscan monastery there. In 1688 diis 
body was ronveyed to Portugal and entombed in the town 
of Vidigueira, of whidh he was count, with all the pomp and 
honour due to one who had been the king’s representative. 

The important discoveries of Vasco & Ge^ had the 
immediate result of enriching Portugal, and raising her to 
one of the foremost places among^e nations of Europe, 
and by degrM the^ far greater one of hastening the coloni- 
zation and civilization of the East by onening its commerce 
to the great Western powers. 

For farther information the following works may be conBulted:-^ 
The Three Fcyagee qf Vasco da Ocma and his VieeroyaUyf by 
Oaspar Correa (Hakluyt Society): Oaleom Odlieut), A liuteh 
Narrative qfthe Third Voyage if Vasco da Oama, written by some 
unknown seaman of the expedition, printed at Antweip about 1904, 
reprinted in facsimile, with introduction and translation, by J. 
Pn. Beriwu, London, 1875 ; Discoveries qf Primes Emry qf Portugal, 
by R. B. M%jor; The Lisiads of Gamoens; Cooley, Bistory qf 
Maritime Discovery, Barros, Decades; Alvaro Velho, Jtoteiro da 
niagem gue em deseobrimeato da India pelo coho de BOa Bspercmqa 
fez dom Vasco da Oama em 1479. the manuscript of which is pze- 
served at Coimbra, and a tnuudation of which by Ferdinand Denis 
may be found in E. Charton's Vcfyageurs Andens et Modsmes, voL 
iiL,1855 ; Castan Leda, Hisloria do IksedtrHmsmto da India, Coimbra, 
1551 (lai^y based on Alvaro Velho’s MSS. ). (H. O. F. ) 

GAMALIEL i.e., God ia arewaider, TofiaXt^), 

a Hebrew proper name, which occurs more than once in 
riie Old Testament (Numb. L 10; ii 20), is repeatedly 
met with in the history of later Judaism. Of the persons 
designated by it the most important are enumerated 
below: — 

1. Gamaliel, or Babban Gamliel the elder, u he is 
invariably called in the Talmud to disting^h him from 
his grandson, Babban Gamaliel or Gaimiel of Jabneh 
(Jamnia), was the son of Babbi Simeon, and the grandson 
of Babbi HilleL Of his biography little is known beyond 
the facts that, early in the let century, he lived and taught 
in Jerusalem, where Saul of Tarsus was for some^ time his 
pupil ; and that he was a member of the Sanhedrim, which 
^y he successfully counselled to moderation in their 
treatment of the followers of Jesus.^ He appears to have 
died before the destruction of the city. The Talmudists 
speak of him as having eqjoyed the confidence of Cypros, 
the wife of Agrippa, and as having been president of the 
Sanhedrim during the reigns of Tiberius, Caligul^ and 
Claudius; but the latter representation at least is cer- 
tainly unhistorical, as may he learned from the New Testa- 
ment and from Josephus, where it is invariably the high 
priest who presides over the council Gkunaliel the elder 
is also represented by Jewish tradition as having in some 
respects mo^ed the provisions of the law with respect to 
divorce and marriages of widows, and as having made some 
new arrangements with regard to the calendar ; but there 
is reason to believe that in this last statement he has been 
mistaken for Gkkmaliel of Jabneh. The fact that he is 
spoken of in the records of Ju^ism as having teen the 
first of the seven ** rabbans ” (rabban being a honorific form 
of the title rabbi) is of itself almost condnsive against the 
late and otherwise improbable Christian tradition to tlm^ 
effect that he ultimately became a Christian and received 
baptism at the hands of Peter and John {OUm. Secog., L 
65 ; Photius, cod. 171, p. 199). Compare Ewald, Ghsch, 
dL F. Isr., vi 266 eg.; Derenbouig, Htri. * PaUoine, p. 
239 sqq,; SchUrer, NTlichA ZeUg€i^,'g* 458. 

2. Gamalixl of Jabneh ranks with his grandfather, 
Gamaliel the dder, as one of the seven great rabbans of 
the Talmudists. His father also was named Simec^ 
On the death of Babbi Johanan ten Zacai, Gamliel 
was chosen to succeed him as head of the famous school 


> The eriticltmf of Banr end othen upon the speech, is reoorded la 
Acts V. 34-89, do not effect the generel feet as now stated. 
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whiok traniferred itself to Jaxnnia or Jabndi diortly 
before the detraction of JenualenL For a oonBiderable 
^riod after ' that eyent Jabneh became in some eense 
the metropolis of Jndaism, and Qamliel, as head of the 
aupreme judicial and l^giislatiye body which sat there, 
may be to have been the first nasi or prince ” of the 
rabbinical period. An interesting account of his position 
as legislator will be found in diapter xz. of Derenbourg’s 
EisUATt de Palestine. As representing the Jewish nation 
and the Jewish faith, he visit^ Borne in the autumn of 95 
A.D., and the Talmud abounds with references to the inci- 
dents of that journey. Qamliel was the friend of Babbi 
Akiba, and the master of j^uila (the ^^Onkelos” of the 
B^ylonian Talmud). He died about 115 a.d. (see Ewald, 
Oeeeh. d, V, ler.^ m 388). 

3. A third Gamalikl, son of Jehudah-ha-Nasi, is men- 
tioned in Abothf ii. 2, as having specially insisted on the 
necessity of combining with the study of the law some 
active employment in order to the maintenance of a healthy 
moral tone. 

GAMBIA, Gambra, Ba Dimma, or Fuba, an important 
river of Western Africa, which enters the Atlantic about 
13* 50' N. lat Its sources are in the central plateau of the 
Fata Jallon highlands, a tract of country about 240 miles 
inland, which also contains the head waters of the Senegal, 
the Fiileme, the Bio Grande, and some tributaries of the 
Niger. Flowing almost due N. for the first 200 miles of 
its coarse, it turns somewhat abruptly to the W., and con- 
tinues in that direction through a country of great fertility. 
Steamers can proceed up the river as far as Taba Tenda ; 
the channel remains navigable for boats 300 miles from 
the mouth to the fhlls of Barraconda; and above the 
iaHs it is again navigable, as was riiown by Governor 
Macdonnell’s ezpe^tion in 1861, for at least 160 miles 
farther. The principal affluent is the Neries, which, coming 
from the north, joins the main stream al^ut 30 or 35 
miles above the fails. At Fattatenda, a short distance 
below the falls, the river has a breadth, even in the dry 
season, of about 320 feet, with a depth of from 13 to 20 
feet. In the rainy season it rises from 20 to 50 feet, and 
the whole country downwards to the sea is laid under 
water, and receives a rich alluvial deposit 

The British colony of Gambia comprises a considerable 
territory mainly on the left bank at the mouth of the river, 
Elephant’s Island about 100 miles from the sea, and 
Macarthy’s Island still further inland. The whole area 
under British authority is 21 square miles. The popula- 
tion in 1851 was stat^ at 5693, in 1861 at 6939, and in 
1871 at 14,190 (7306 male3 and 6884 females). In the 
15 years from 1860 to 1874 the total gross revenue was 
A268,232, making an annual average of £17,802 ; and the 
gross amount of public expenditure in the same period was 
£256,291, maki^ an annual average of £17,019, or a 
total surplus of revenue over eimenditure of £2941. In 
1862, 1863, and 1864 the liabilities exceeded the assets by 
£3638, £4817, and £6492 respectively, but there is no 
funded debt. The Gambia settiement, Vhich formerly 
cost the imperial revenue from £20,000 to £26,000 per 
annum, now provides for its own defence, — an armed police 
force, recruit^ mainly from the Mahometan tribe of the 
Houssas, having been substituted since 1869 for the im- 
perial troops, ^e parliamentary grant, which had averaged 
about £4200 per annum from 1860 to 1867, was re- 
duced to £1500 in 1868, and finally withdrawn in 1871, 
Md aU ej^ienses are met by the local revenue. The 
Cmmbia ^triot was originally united with Sierra Leone 
on tlie dissolution of the African Company in 1822; in 
1848 it was made a separate colony, the first governor 
be^ Henry Frowd Seagram; in 1868 it was reunited 
to Sierra Leone; and it is now goveroed by an adminii- 
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trator. The capital of the colony is Bathurst, a town on 
the eastern side of St Mary’s Island 

St Mary’s Island lies at the mouth of the river on the 
south side, close to the mainland, from which it is sepa- 
rated by a stretch of mangrove swamp and a narrow arm of 
the river called Oyster Creek. It is about 15 miles in 
len^ by less than a mile in breadth, and consists of a 
sli^tly elevated plain of sandy soil, which in the dry season 
be^mes a bed of hot and shifting dust. There are natur- 
allv not many trees on the island, though a few cocoa-nuts, 
palms, papaws, willows, bananas, oleanders, and guavas 
manage to maintain a precarious existence. The Barbados 
pride, however, fiouriimes luxuriantly (Captain Hewitt). 
Bathurst is on the whole a well-built town, the principti 
material employed being a dirty red sandstone coated with 
whitewasL It lies about 12 or 14 feet above the level of 
the river. The market house is built of iron, and the 
market place was planted with trees in 1869. Besides 
the Government house and the barracks, there is a hospital 
founded by General Macdonnell, a court-house, and an 
Episcopal church completed about 1869. The {population 
of the town is of a very motley description, induding, 
besides the white offlcials, and traders to the number of 
about 50, half-castes of all sliades, liberated negroes, 
Jolloffs, Barras, and other local tribes. The part of the 
mainland imm^iately conti^ous to St Mary’s is known as 
British Combo, an area of about 6 miles long by from 2 to* 
3 miles broad having been secured by treaty with the king 
of Combo in 1853. 

McCarthy’s Island lies about 180 or 200 miles above St 
Mary’s. It is about 5| miles in length and 1 in breadtiu 
There are two or three ** factories,” a considerable trading 
town, peopled partly by liberated Africans, a fort, a Meth- 
odist church, and a schoolhouse. Though this was the last 
spot actually m British possession, it was long understood 
by Gambia traders that they were under Briti^ protection 
much farther up the stream ; but, according to the de* 
spatches of Lord Carnarvon in 1877, they must proceed 
at their own risk as soon as they advance beyond British 
territory. St James’s Island, which was the seat of the 
British factory in the 18th century, is about 17 miles from 
St Mary’s. It still bears traces of European occupation, 
but is gradually being washed away by the river. 

The chief exports are ground nuts, wax, hides, ivory, gold dust, 
raJm oil, and gum arabio ; but even these arc obtained m quantities 
that look rimculously small when the natural richness of the 
country through which the Gambia flows is considered. At the 
close of the 18th century only two or three ships were employed in 
the trade ; in 1880 no fewer than 289 merchant vessels visi^ the 
river ; and in 1871 76 British and 164 forei^ vessels entered, with 
a total tonnage of 61,868 tons. During the four rainy months, 
from July to October, the native trader conveys his employer’s rice 
or com up the river, and receives in exchange the pagnes or country 
doths ; in November be barters these same cloths tor ground nuts, 
hides, and wax ; and for the rest of the year, till the rainy season 
comes round again, he supplies the natives with arms, p^der, rum, 
Madras handkerchiefs, and other European productiona The 
French traders, however, who are graduaUy gettmg a large share of 
the commerce into their hands, nave introduced the custom of 
money transactions, and the innovation is well received by the 
natives. 

The trade in ground nuts is of comparatively recent development 
In 1886 the vuue exported was only £838 ; in 1887 it reached 
£8068, and in 1840 no less than £16,209. In 1860 the value was 
£79,611, and in 1861 £101,060. The average quantity between 
1860 and 1860 was 11,196 tons; between 1870 and 1877 it was 14,000 
tons. The supply is greatly affected Iw the political state of the 
country in whicn the nuts are grown. Most of the neccsMiy til lage 
is performed by the tribe of the Sera-WouUis, who come down ^m 
the interior in great numbers, and return home when thw have 
earned what they detire, ^e French markets are the prino^ 
destination of the nuts. American traders deal mamly m 
horns, and beeswax ; and the honey is chiefly purch^ for ^ 
Q^^man market. The Homan Catholics maintain a mwion and a 
convent in the Gambia, and the Wesleyans have long hw a 
number of stations. The lattw have done greet service to ednoatioii 
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in dii ool6iij,«-4]idr 10 adiooli, m hr iMckai 1860, bdngattended 
bj 1^8 MmuAn. It was not till 1869 that, eyen at Mthunt, 
a Goywnment adiocd was eatabluhed ; but there are now aeyeral 
•ohoda in oonne]don with the Spiaoopal ohoroh. The Roman 
Oatholios bmn the erection of a la!]ge aohoolhouM in 1878. 

The Gambia was yiaited by the Oarthaginian explorer Hanno, 
and it became early known to the PortQgaew dieooyerere ; but it 
was not till 1618 that Engliah traders began to tom their atten- 
tion to this quarter. In that year a company was formed for the 
adoration of the liyar. Richard Thompson was sent out in the 
** Catherine,*’ and snooeeded in reaching Kassan, a Portuguese trading 
town, but he nerer retained, and his fote is not known. Two years 
afterwards, Richard Jobson ^yanced beyond thefalls of Barraconda ; 
and he was followed, about 40 yean later, by Vennuyden, a Dutch 
merchant. In 1728 Captain Stibbs was sent out the African 
Company to yeri^ Verm^den'a reports of gold ; he proceeded 60 
milw Siboye the falls. The treaty of Veisailles in 1783 assigned 
the fight of trade in the Gambia to Britain, reserying the single 
Mrt of Albreda for the French ; while at the same time it assigned 
&e Senegal to France, and reseryed the port of Portendic for the 
British. By the treaty of Paris in 1861 this anangement was 
re-established, and it remained in force till 1867, when an exchai^ 
of possesBiona was effected, and the Gambia became a purely British 
riyer. In 1870 there was a proposal to transfer the colony to the 
French ; but it led to nothii^ more than a yoluminoua diplomatic 

See Astiey’s Colhdum, yoL ii ; R. R. Hadden’s Report to the 
Government in 1841 ; T. £. Poole, L\fe in Sierra Leone amd the 
GamMa, 1850; L. Borel, Voyaged, la CkmJhie^ 1866; and thePsrlia- 
mentaiy Papen relating to Ber Mijesty’s Colonial Possessions. 

OAMBIER, Oambis, or Paxb CATEOHr. See Categhit. 

GAMBIER, James, Baboet (1756-1833), English ad- 
miral, was bom on the 13th October 1756, at the Bahan^ 
of which his father, John Oambier, was at that time lieu- 
tenant-govemor. He entered the navy in 1767 as a mid- 
shipman on beard the ^^Tarmouth,” under the command of 
his unde; and, his family interest obtaining for him rapid 
promotion, he was raised in 1778 to the rank of post- 
captain, and appointed to the ^^Baleigh,” a fine 32-gan 
frigate. At the peace of 1783 he was placed on half-pay ; 
but, on the outbr^ of the war of the French Revolution, 
he was appointed to the command of the 74-gan ship 
^Defence,’* under Lord Howe; and in her he had an 
honourable share in the action off Ushant, on the 1st 
Jnne 1794. In recognition of his services on this occa- 
sion, Captain Oambier received the gold medal, and was 
made a colonel of marines; the foUowing year he was 
advanced to the rank of rear-admiral, and appointed one 
of the lords of the Admiralty. In this office he continned 
for six years, till, in Febmaiy 1801, he, a vice-admiral of 
1799, hoisted his flag onboard the ^‘Neptune,” of 98 guns, 
as third in command of the Channel Fleet under Admiral 


Cornwallis, where, however, he remained for but a year, 
when he was appointed governor of Newfoundland and 
commander-in-chief of the ships on that station. In May 
1804 he returned to the Admiralty, and, with a short inters 
mission in 1806, continued there during the naval adminis- 
tration of Lord Melville, of his uncle, Lord Barham, and 
of Lord Mnlgrave. In November 1805 he was raised to 
the rank of admiral; and in the summer of 1807, whilst 
still a lord of the Adnuralty, he was appointed to the com^ 
maud of the fleet ordered to the Baltic, which, in concert 
with the army under Lord Cathcart, reduced Copenhagen, 
and enforced the surrender of the Danish navy, consisting of 
nineteen ships of the line, besides frigates, sloops, gunboats, 
and naval stores. This service was consider^ by the 
Government as worthy of special acknowledgment; the 
naval and militaiy commanders, officers, seamen, and 
soldiers received the thanks of both Houses of Parliament, 
and Admiral Oambier was rewarded with a peerage. 

In the spring of the following year he gave up his seat 
at the Admini% on being appointed to tiie command of 
the Channel Fleet ; and in that capacity he witnessed the 
partial, and prevail the total, destruction of the French 
fleet in Basque Roads, on the 12th April 1809. It is in 


connexion with this event, which might have been •as 
memorable in the history of the British navy at it is in the 
life of Ix>rd Dundonald (see Dundonald), that Lords 
Oambier’s name is now best known. A court-martial^ 
assembled by order of a friendly Admiralty, and presided 
over by a warm partisan, ** most honourably aoquittM " 1^ 
on the charge ^that, on the 12th April, the enemy’s ships 
being then on fire, and the signal having been made that 
they could be destroyed, he ffid, for a considerable time, 
neglect or delay taking effectual measures for destroying 
them;” but this decision was in reality nothing more than 
a party statement of the fact that a commander-in-chief, a 
supporter of the Government, is not to be condemned or 
broken for not being a person of brilliant genius or daunt- 
less resolution. No one now doubts that the French flUt 
should have been reduced to ashes, and might have been, 
had Lord Gh^mbier had the talents, the energy, or the 
experience of many of his juniors. He continue to hold 
the command of the Channel Fleet for the full period of 
three years, at the end of which time — in 1811-^he was 
superseded. In 1814 he acted in a civil capacity as chief 
commissioner for negotiating a treaty of peace with the 
United States; for his exertions in whi^ business, he 
was honoured with the Grand Cross of the Bath. In 
1830 he was raised to the high rank of admiral of the fleet, 
and he died 19th April 1833. 

Although he had the good fortune to attain the very 
highest service rank, Lord Gambier is assuredly not one of 
those admirals whose memory the British navy treasures or 
idolizes. His predilection was for a life on shore; and 
during the great war he so utilized his family interest that 
he remained for nearly half the time a member of the 
Admiralty. And whether afloat or ashore, he had neither 
the genius nor the stren^h of mind fitted for high command 
or high office. PersonsBy he was a man of earnest, almost 
morbid, religious principle, and of undoubted courage ; but 
the administration of the Admiralty has seldom given rise 
to such flagrant scandals as during the time when Lord 
Gambier was a member of it ; and through the whole war, 
the self-esteem of the navy suffered no such wound as during 
Lord Gambler’s command in the Bay of Biscay. 

Tbs so-called MemorkUe, •Pereonal and HietoricaZ^ qf Admiral 
Lord Oambier^ by Lady Chatterton (1861), has no historical value. 
The life of Lord Gambier is to be read in Marshairs Aoyol Nwoal 
Biography^ in Ralfo’s Naml Biography^ in Lord Dundonald's 
AvlMog^phy of a Seomam^ in the Minutes of the Courts-Martial, 
and in toe general history of toe period. 

GAMBOGE, the drug Cambqgvh a gum-resin pimured 
ifornGarciniaMarella^ Desrous., var. pedieellatOj a dioecious 
tree with leathery, laurel-like leaves, small yellow flowers, 
and usually square-shaped and four-seeded fruit (see R. 
Jamie, Pharm, Jaum., Sd ser., voL iv. p. 802), a member of 
the natural order Outt^erof^ and indigenous to Camboja 
(see Cambodia, voL iv. p. 725), and parts of Siam and of 
the south of Cochin China, formerly comprised in Cam- 
bojan territory. The juio^ which when hardened con- 
stitutes gamboge, is contained in the bark of the tree, 
chiefly in numerous ducts in its middle layer, and from tide 
it is procured by making incisions, bamboo joints being 
placed to receive it as it exudes. Gkunboge^ occurs in 
commerce in cylindrical pieces, known as pipe or roll 
gamboge, and also, usually of inferior quality, in cakes 
or amorphous masses. It is of a dirty onuge exter- 
nally ; is hard and brittle, breaks with a conchoidal and 
reddish-yellow, glistening fracture, and affords a bnllxant 
yellow powder ; is odourless, and has a taste at first slight, 
but subsequently acrid ; forms with water an emulsion ; 
and consists of from 20 to 25 per cent, of gum soluble in 
water, and from 70 to 75 per cent of a resin, gawbogic oeid, 
soluble in alcohol and ether, and, according to Johnston, 
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of Ibho fonnula C^oEssO^ togetiher witb mobtare about 5 
per cent, and a trace cl li^eoua fibre. Ita commonest 
adolteratioDB are rice-flour and pulverised bark. Some 
quantity of gamboge is shipped from K&mpot in Cambojai 
but the principal places of export are l^ngkok in Siam, and 
Saigon in Cochin China. Gfamboge is a powerful hydra- 
gogue purgative, less drastic only than elaterium and croton 
oil. Like aloes, it appears to exert its chief influence on 
the lower bowel {Brit, and For. Med.-^Ckir. Rev.^ L, 1853, 
p 128), and in combination with compound colocynth pill 
it has been recommended by Dr Symonds as one of the 
most efficient purgatives in torpor of the colon. The 
researches of Christison, Pabo, and Daraszkiewicz go to 
prove that gambogic acid alone is less cathartic than the 
same weight of gamboge ; according to the last-mentioned 
experimenter and Schaur, the presence of bile in theintestines 
is requisite for the development of its action. In cerebral 
affections, as apoplei^, when great debility is not present, 
gamboge has proved to be a valuable counter-irritant 
purgative. It is sometimes employed as an anthelmintic, 
but appears to be devoid of any specific influence on 
entozoa. Some authorities regard it as decidedly diuretic 
in action. By Christison and others it has been found 
highly serviceable in dropsy. Abeille (quoted in Brit, and 
For.]i£€d.~Chir.Rev.^\%bZ^\i.ip. 279)administereditforthat 
disease, in alcoholic solution, in divided doses of 6 grains per 
diem, increased by 2 grains daily, and given two hours prior 
or subsequent to meeds. With the relief of the dropsy he 
observed that the patient’s toleration of these large quantities 
ceased. As gamboge is apt to occasion vomiting and grip- 
ing, it is usu^ly administered in combination with milder 
remedies. It is an ingredient of the pilvla eamhogicB com- 
, p^a of pharmacy. In overdoses it acts as an acrid poison, 
provoking violent emesis and catharsis, and abdominal 
pain, coldness of the extremities, and ulceration and morti- 
fication of the intestines, eventuating in death. Gamboge 
is used as a pigment, and as a colouring matter for 
varnishes. It appears to have been first brought into 
Europe by merchants from the East, at the close of the 
1 6th century. Bontius, writing in the year 1 658, mentions 
it under the name of guUagmm^ a word derived by Host 
from the Malay gutdh^ gum, and Javanese yamu, medicinal. 
By the Chinese gamboge {tang-hwaTig and Bhie-hioang) is 
understood to be ** serpent-bezoar,” a substance vomited up 
by serpents, or the product of a species of ratan, analogous 
to the tabasheer of the bamboo (F. F. Smith, Coririh. to- 
VHJLrds the Mat. Med, . . of China^ 1871). Varieties of 
gamboge are yielded by Oarcinia Morelia^ Desrous., a 
native of S. India and Ceylon, and by the Indian species 
G. pictoria^ Roxb., and 6. travancorimj Beddome. 

See Christison, ^^Obs. on a new variety of Gamboge from 
Mysore,” Pharm. Joum.^ ser. L voL vi. pp. 60 69, and “On 
the Gamboge Tree of Siam,” it., vol. x. p. 285; F. Mason, “On 
the Gamboge of the Tenasserim Provinces,” it., vol. vii. p. 898 ; 
Pereira, MaJUria liedica^ vol. ii. pt. ii; D. Haiibury, “On the 
Species of OarcMa which affords Gamboge in Siam,” TrauB. Linn, 
<Soc., xxiv., 1864, 487-490 : E. J. Waring, if<m. of Proust, Thorok- 
geutiea. 8d ed., 1871 ; J. U de Lan4ssan, “Etude sur le Genre 
Garcinia (Clusiac^es) et sur TOrigine et les Propri4tes de la Gomme 
Gutte,” Coll, dea Thiau aotUenuea d la FaciM ae Mtdocim da ParU^ 
1872, vol. z., Ko. 68; Fliickiger and Hanbniy, PlumMuoqraphia^ 
1874 ; H. 0. Wood, A TrooUise on TherapeiiHca^ 1874; Bentley and 
Trimen, MMeinod PUvniOf pt. zxx., pi. 88. 

GAME LAWS. This expression is applied in England 
to a series of statutes of modem date, establishing a peculiar 
kind of property in wild animals. These statutes, it is 
well known, are regarded with great dislike by a large and 
important section of the people — ^partly on account of their 
alleged injurious economic effects, and partly on account of 
their harui and exception^ character. It will be wdl to 
state first the principles of the common law, and then to 
show how &T th^have been superseded byrecent legislation. 


By the very nature of the case, wild animals cannot be 
made the subject of that Absolute kind of ownership which 
is Mnei^y signified by the term property. Hie suhetan 
tial basis of the law of property is physicfld possession, the 
actual power of dealing with things as we see fit, and we 
can have no such power over anim^ in a state of nature. 
Accordingly, the common law recognized nothing like pro- 
perty in wild animals, until they had, as it were, been re- 
duo^ into possession. Wild animals reclaimed or confined 
become property, but the moment they escape from con- 
finement the property is gone, and the rights of the owner 
are lost. Even bees, which might well be described as 
domesticated and not wild animals, do not become property 
until they are hived. Though a swarm lights on any 
tree,” says Bracton, I have no more property therein than 
I have in the birds which make their nests thereon.” The 
owner of a confined animal which escapes does indeed retain 
his property while he is in pursuit of the fugitive ; ie., no 
other person can, in the meantime, establish a right of pro- 
perty against him by capturing the animal, just as a swarm 
of bees ‘'which fly from and out of my hive are mine so 
long as I can keep them in eight, and have power to pursue 
them.” Again, the law recognized a right in wild animals 
•propter impotentiam^ t.s., when they were young and unable 
to move from place to place. With these exceptions wild 
animals were re$ nulliuSf capable of being made the pro- 
perty of any person reducing them into possession. A prior 
right to acquire property in such animals was, however, 
allowed to the owner (or occupier) of the soil Thus it is 
said that “ if A starts a hare in the ground of B, and hunts 
it and kills it there, the property continues all tike while 
in B.” B is said to have a nght of property in the wild 
animals on his land ratioTie eoli. But “ if A starts a hare 
on the ground of B, and hunts it into the ground of C and 
kills it there, the property is in A, and not in B or C.” 
That is to say, the so-called property in wild animals raiione 
soli consists in this, that if one of Aem is started and killed 
by a trespasser it belongs to the owner (or occupier) of the 
soil. If the animal goes to another man’s land this 
inchoate right is transferred to the other man. And the 
inchoate right of the owner becomes an actual right of pro- 
perty only when the animal is both started and killed by 
the trespasser on the same man’s land. Such right as the 
owner has belongs to the occupier when the land is given 
without reserve to a tenant for a term. 

These principles, it will be observed, apply to all wild 
animals, and no distinction is made between game and other 
animals. The laws of the forest, however, established in 
derogation of the common law a different kind of property 
in certain classes of wild animals. For an account of these 
see Foebst Law (vol ix. p. 408). The forest code affected 
definite districts of the country, and the right which they 
protected was the exclusive right of hunting the animals of 
the forest within those districts. 

The game laws as above defined have virtually taken the 
place of the forest laws. The latter protected the privilege 
of the king and his favourites to hunt certain animals in 
certain districts ; the former have extended and protected 
the right of an owner of the soil to the chase of certain ani- 
mals on his own estate. The means adopted have been to 
make trespass (in itself only a civil wrong) a criminal offence 
punishable with great severity, and to restrict, by a system of 
licence^ the right as well of killing as of selling game. The 
principal Acts are 1 A 2 William IV. c. 32 (the Game Act), 

9 Geo. rV. c. 69 (the Night Poaching Act), 23 A 24 Viet, 
c. 90 (Game Licences Act), and the Hares Killing Act, 11 
A 12 Viet. c. 29. The Game Act repeals a large number 
of statutes on the subject, most of them passed in the 18th 
centunr. Game is defined to include “ hares, pheasants, 
purtridges, grouse^ heath or moor game, black game, and 
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biiBtard%*’ and the same definition is found in the Night 
Poadiing Act A dose time is fixed for certain birds of 
game : — ^for partridges from let February to 1st September; 
pheasants, 1 st February to 1st October; black game, 10th 
December to 20 th August ; grouse, 10th December to 12th 
August ; bustard, 1st Mairch to let September ; and the 
possession of such game after 10 days m dealers, and 40 
days in other persons, from the expiration of the season is 
m^e illegaL The Act makes no difference in the effect of 
a game certificate (now game licence’^ ; that is to say, 
the licence authorises the holder to kill game, subject to 
the law of trespass as modified by this Act A temporary 
section reyers^ as to all existing leases, the presump- 
tion of law that the game, unless specially reseired, be- 
longs to the tenant; but the presumption remains as to 
all future leasea But when the game has been reseired to 
the landlord, or any assignee of his, then the occupier shall 
be punished for killing it, or for authorising any other 
person to do sa This section no doubt was rendered 
necessary by the fact that the law of trespass, which is the 
piyot of the Gkune Act, could not be made to include the 
case of a farmer shooting game on his own ground ; but it 
is open to the remark that in effect it converts a mere breach 
of contract into a crime. Persons holding game certificates 
(licences) may sell game to persons licensed to deal therein. 
Various sections of the Act define the penalties to which 
persons killing or selling game without a licence shall be 
subject, and it should be noticed that it is a punishable 
offence even to buy game except from a licensed dealer. 

The section reading to trespass (§ 30 of the Game Act) 
enacts that, ^*if any person whatsoever shall commit any 
trespass by entering or being in the day time upon any 
land in search or pursuit of game, or woodcocks, snipes, 
quails, landrails, or conies,^ such person shall, on conviction 
Imereof before a justice of the peace, forfeit and pay such 
sum of money, not exceeding two pounds, as to the justice 
shall seem meet, together with the costs of the conviction 
and that if any persons, to the number of five or more 
together, shall commit any trespass by entering or being in 
the day time upon any land in search of or pursuit of game 
or woodcocks, Ac, ^ each shall, on conviction, forfeit a sum 
not exceeding five pounds. The leave of the occupier shali 
be no defence when the game belongs to the la^ord or 
other persons ; and by § 31, trespassers in pursuit of game, 
Ac., may be required to leave the land, to tell their names 
and aboi^ and if they refuse may be arrested. The owner 
of the right of shooting may take from them any game 
found in their possession. The sections against trespassers, 
however, do not include any person hunting or coursing 
upon any land with hounds or greyhounds.” This act 
apj^m only to England. 

The Poaching Acts are still more severe. The Night 
Poaching Act enacts that, ^^if any person shall, after the 
passing ol this Act, by night unla\vf ully take or destroy any 
game or rabbits in any Iwd, whether open or enclos^ or 
shall by night unlawf^y enter or be on any land, whether 
open or endosed, with any gun, net, engine, or other instru- 
ment for the purpose of destroying game, such offender 
shall, upon conviction thereof More two justices of the 
peace, be committed for the first offence to the common gaol 
or house of oonectian for any period not exceeding three 
calendar months, there to be kept to hard labour, and at 
the expiiation of such period shall find sureties ” for his not 
so ofiSrading again. For a second offence the punishment 
is six monw with hard Isbonr, Ac., with one yearns further 
imprisonment in default of sureties ; a third offence is a 
miadomeanour, and the punishment is penal servitude for 


^ Ibese ritiMwigli juji included in the eUtntoiy definition 

of ( pm , ere bv iMu section pcitially sdmitted to the bcMflt of the 
Act 


nbt more than seven yean, or imprisonment for not nffm 
than two years. A later Act, 7 A 8 Viet c. 29, § 1 , applies 
the penalties to the unlawful taking or destroying game orS 
a highmy by night. Night ” is declared to commence at 
the expiiation of the first hour after sunset and to conclude 
at the begmning of the last hour before sunrise. Finally, 
the Poaching Prevention Act (25 A 26 Vici a 114) gives 
power to a constable, ** on any highway, street, or public 
place, to search any person whom he may have good cause 
to suspect of coming from any land where he shall have 
been unlawfully in search or pursuit of game, or any per- 
sons aiding or abetting such person, and having in his 
possession any game unlawfully obtained, or any gun, part 
of gun, or nets or engines used for the killing or taking 
game ; and also to stop and search any cart or other con- 
veyance in or upon which such constable or peace officer 
shall have good cause to suspect that any such game, or any 
such article or thine, is being carried by any such person.”^ 
If any such thing m found the constable is to detain it, 
and apply for a summous against the offender, sununoning 
him to appear before two justices, where, on conviction, he 
may be fined not more than £5, and shall forfeit the ^me,. 
guns, Ac., found in his possession. This Act is avi^ble 
by night as well as day. It should be noted in all casea 

1 where the unlawful takii^ or destroying of game is men- 
tioned, that such takinc is made unlawful only by the pro- 
visions of the Acts remting to certificates, or by the law 
relating to trespass. A person provided with a oertificata 
can still kill game where he pleases, unless he commits a 
trespass — ^the only exception l^ing that of the tenant whosa 
landlord has reserved the game in his lands. Thus it may 
be inferred that a poacher provided with a certificate could 
not be brought within the limits of the Act relating^to 
poaching on highways. 

Game certificates are now regulated by 23 A 24 Viet, c. 90. 
Section 4 enacts that *‘any person, before he shall in Great 
Britain take, kill, or pursue, or aid or assist in any manner 
in the taking, killing, or pursuing, by any means whatever, 
or use any dog, gun, net, or other engine for the purpose of 
taking, killing, or pursuing any game, or any woodcock, 
snipe^ quaQ, landrail, or any coney, or any deer, shall tak& 
out a proper licence to kill game under tl^ Act ” — subject 
to a pendty of £20. There are, however, certain excep- 
tions and exemptions. As to licences to d^ in grae, any 
person who sh^ have obtained a licence to deal in game- 
from the justices of the peace under the provisions of 1 A 

2 WilL IT. c. 32, and 2 A 3 Yict c. 35, shall annually and 
during the continuance of such licence, and before he shall 
be empowered to deal in game under such licence, obtain a 
further licence to deal in game under this Act, and only 
those who have obtained licence from the justices shall ba 
Ucensed under the Act, t.a, the Inland Bevenua By 
11 A 12 Tict c. 29 any occupier or owner having the right 
of kflling game uiay, by hiomlf or by any per^n author- 
ized by him in writing, kill hares mthout paying duty or 
taking out licence. 

Most of the Acts cited above apply to Scotland as well 
as England, and when they do not there are special 
enactments for Scotland having aubatantuJly the same 
effect. The more impoftMit statutes specially affecting 
Scotland are the 13 Geo* QZ. c. 54, which fixes a dose 
time for kOlisg^ selling, I wagp laft Ac., muirfowl, heathfowl, 
partzidge,aiulpheasant;th 0 SASWilLIV. c. 68 (the Tres- 
pass Art) ; the 11 A 12 Viet 0 . 30 (Hares Killing Art) ; 
and tile 40 A 41 Yict 0 . 28. The last is to some extent a 
departure from the general policy of the game laws, being 
an attempt to provide compenaatiou to tenants for damage 
caused by game. Ineffect itwiUbe found to belong to the 
class of ** permiaiive ” statutes. The important section is 
the 4th 
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under any leaae made aabeeqnently to the oommenoe- 
ment of thu Act, or where, by presumption of common law, upon 

S ij land oconpi^ under a lease made inbaequently to the com- 
enoement of this Act, the lessor shall reserve or retain the sole 
right of hunting, killing, or taking nbbits, hares, or other game, 
or any of them, the lessee shall be entitled to compensation for the 
damage done to his crops in each year by the rabbits and hares, or 
other^une, to which the lessor may have reserved or retained the 
whole right, in excess of such sum as may have been set forth in 
the lease as the amount of annual damage for which it is agreed no 
compensation shall be due ; and if no such sum shall be set forth, 
then in excess of the sum of forty shillings." 

Scotch law, differing in this respect from English lawi 
infers that, when the lease contains no stipulations as to 
game, the lan^ord reserves the right of killing game to 
hiigself . The Act contains provisions for settling daims of 
damage either by arbitration or by action at law. Lease 
made before the Act are not to be affected thereby. The 
old Act of 1621, “anent hunting and baulking, ” is cited in 
the schedule of the last-mentioned Act ; it ** ordaines that 
no man hunt nor haulk at any time hereafter who hath not 
a plough of land in heritage, under the pain of XIOO." It 
is, of course, practically obsolete. (e. n.) 

OAMES. The pubUc games of Greece and Borne were 
athletic contests and spectacles of various kinds, generally 
connected with and forming part of a religious observance. 
Probably no institutionezercised a greater influence in mould- 
ing the national character, and producing that unique type 
of physical and intellectual beauty which we see reflected in 
Greek art and literature, than the public contests of Greece. 
Fo them each youth was trained in the gymnasium, they 
vrere the centnd mart whither poet, artist, and merchant 
each brought his wares, and the common ground of 
union for every member of the Hellenic race. It is to 
Greece then that we must look for the earliest form and 
^e fullest development of ancient games, and we propose 
in the present article to treat principally of the Greek 
dywvcv. The shows of the Boman circus and amphitlieatre 
were at best a shadow, and in the later days of the empire 
a travesty, of the Olympia and Fythia, and require only 
a cursory notice. “ Corruptio optimi fit pessima.” From 
the noblest spectacle in the world, the Greek Olympia, the 
downward course of public games can be traced, till we 
reach the ignoblest, tke Boman amphitheatre, of whose 
horrors we may still form a faint picture from its last sur- 
vival, the Spanish bull-fight. 

The earliest games of which we have any record are those 
at the funeral of Patroclus, which form the subject of the 
twenty-third Iliad. They are noticeable both as showing 
that the belief that the dead would be appeased or gratified 
by the same exhibitions which pleased &em in life was a 
common heritage of Greeks and Bomans from their Aryan 
progenitors, and as already including all the distinctive 
competitions which we find in historical times, — the chariot- 
race, archery, boxing, wrestling, and putting the weight 
Each of the great Grecian games was held near some shrine 
or consecrate spot, and is connected by myth or legend 
with some hero, demigod, or local deity. 

The Olympian games were the earliest, and to the last they 
remained the most celebrated of the four national festivals. 
Olpdpia was a naturally enclosed spot in the rich plain of 
Elis, bounded on the N. by the rocky heights of Eronos, 
and on the S. and W. by the Alpheus and its tributary 
the Kladeus. There was the greve of Altis,'in which were 
lan^d the statues of the victorious athleti^a, and the temple 
of Olympian Zeus with the chrysalaphantine statue of the 
psl, the nmterpiece of Phidiaa There Hercules (so ran the 
lepnd which Pmdar has introduced in one of his finest odes), 
when he had conquered Elis and slain its king Augeas, conse- 
crated a temenos and instituted games in honour of his vic- 
tory. A later legend, which probably embodies historic 
lact^ tells how, when Greece was tom by dissensions and 


ravaged by pestilence, Iphitus inquired of the oracle for help, 
and was bidden restore the games which had fallen into 
suetude ; and there was in the time of Pausanias, suspended 
in the temple of Hera at Olympia, a bronze di^ whereon 
were inscribed, with the regulations of the games, the names 
of Iphitus and Lycurgus. From this we may safely infer 
that the games were a primitive observance of the Meians 
and Pisans, and first acquired their celebrity from the 
powerful concurrence of Bparta. In 776 b.o. the Eleiana 
engraved the name of their countryman Coroebus as victor 
in the foot race,' and thenceforward we have an almost un- 
broken list of Ihe victors in each succeeding Olympiad or 
fourth recurrent year. For the next fifty years no names 
occur but those of Eleians or their next neighbours. After 
720 B.a we find Corinthians and Megareans, and later stiU 
Athenians and extra-Peloponnesians. Thus what at first 
was nothing more than a village bout became a bond of 
union for all the branches of the Doric race, and grew in 
time to be the high feast to which every Greek gathered, 
from the mountain fastnesses of Thessaly to the remotest 
colonies of Qrrene and Marseilles. It survived even the 
extinction of Greek liberty, and had nearly completed twelve 
centuries when it was abolished by the decree of the 
Christian emperor Theodosius, in the tenth year of his reign. 
The last Olympian victor was aBomanized Armenian named 
Varastad. 

Let us attempt to call up the scene which Olympia 
in its palmy days must have presented as the great 
festival approached. Heralds had proclaimed throughout 
Greece the truce of God, which put a stop to all warfare, 
and ensured to all a safe conduct during the sacred month. 
So religiously was this observed that the Spartans chose to 
risk the liberties of Greece, when the Persians were at the 
gates of Fyl», rather than march during the holy days. 
Those white tents which stand out against the sombre grey 
of the olive groves belong to the Hellanodicm, or ten judges 
of the games, chosen one for each tribe of the Eleians. 
They have been here already ten months, receiving instruc- 
tion in their duties. All, too, or most of the athletes must 
have arrived, for they have been undergoing the indispens- 
able training in the gymnasium of the Altis. But dong 
the ‘*holy road ” from the town of Elis there are crowding 
a motley throng. Conspicuous in the long train of pleasure- 
seekers are the tfccopof or sacred deputies, clad in their robes 
of office, and bearing with them in their carriages of state 
offerings to the shrine of the god. Nor is there any lack 
of distinguished visitors. It may be Alcibiades, who, they 
say, has entered no less than seven chariots ; or Gorgias, 
who has written a famous i7rC8€i(ui for the occasion ; or the 
sophist Hippias, who boasts that all he bears about him, 
from the sandals on his feet to the dithyrambs he carries in 
his hand, are his own manufacture ; or Aetion, who will 
exhibit his picture of the Marriage of Alexander and 
Boxana — ^the picture wldch gained him no less a prize than 
the daughter of the Helianodices Prazonides; or, in an 
earlier age, the poet-laureate of the Olympians, Pindar 
himself. Lastly, as at the medimval tournament, there 
are store of ladies whose bright eyes rain influence 
matrons, indeed, are excluded on pain of death, but 
maidens, in accordance with Spartan manners, are admitted 
to the show. 

At daybreak the athletes presented themselvos in the 
Bouleuterion, where the presidents were sitting, and proved 
by witnesses that they were of pure Hellenic descent, and 
hLl no stain, religious or civil, on their charseter. Laying 
their hands on the bleeding victim, they r»^:r3 that they 
had duly qualified themselves by ten months* continuous 
training in the gymnasium, and that they would use no 
fraud or guile in the sacred contestei. Thence they pro- 
ceeded to the scadium, where they stripped to the skin and 
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uointed themaelraL A herald proclaimed-- "Let the 
ranaeia pat their feet to the liae,” and called on the 
qpeotaton to ohallen^ any diaqnalified by Uood or 
character. If no objection was made, they were etarted by 
the note of the tmmpet, nmning in heats of four, ranged 
in the places asogned them by lot. The presidents seated 
near the goal adjadged the yiotory. The footrace was only 
one of twenty-four Olympian contests which Pausanias 
enumera^ though we must not suppose tiiat these were 
all exhibited at any one festival. Till the 77th Olympiad 
all was concluded in one day, but afterwards the feast was 
extended to five. The order of the games is for the most 
p^ a matter of conjectui^ but, roaxhly speaking, the 
historical order of their institution was follow^ We will 
now describe in this order the most important 
fl.) The fooi-raee. For the first IS Olympiads the 
or single lap of the stadium, which was 200 yards 
wng, was the only contest The SaivXos, in which the 
course was traversed twice, was added in the 14th Olympiad, 
and in the 15th the Sokix^f of 7, 12, or, 

according to the highest computation, 24 laps, over 8 miles 
in length. We are told that the Spartan Ladas, after 
winning this race, dropped down dead at the goal There 
was alsi^ for a short time, a race in heavy armour, which 
Plato highly commends as a preparation for active service. 
(2.) Wrestling was introduced in the 18th Oljrmpiad. The 
importance attached to this exercise is shown by the veiy 
word jpo/msfra, and Plutarch calls it the most artistic and 
canning of athletic games. The practice differed little from 
that of modem times, save that the wrestler’s limbs were 
anointed with oil and sprinkled with sand. The third 
throw, which decided the victory, passed into a proverb, 
and straggling on the ground, such as we see in the famous 
statue at Florence, was not allowed, at least at the Olympia. 
(3.) In the same year was introduced the wArrafiXoVf a com- 
binadon of the five games enumerated in the well-known 
pentameter ascribed to Simonides : — 

woomK^uPt 9(irKor, dicorro, wdXftP, 

Only the first of these calls for any comment The only 
leap practised seems to have been the long jump. The 
leapen increased their momentum by means of dAr^pcv or 
dumb-bells, which they swung in the act of leaping. By 
the help of them, and of the spring-board, enormous dis- 
tances were covered, though the leap of 55 feet with which 
Fhayllus is credited is simply incredibla It is disputed 
whether a victory in all five contests, or in three at least, 
was reqnired to win the wiimBKoy. (4.) Boxing was 
added in the 23d Olympiad. The rules were much 
the same as those of the modem ring, except that the 
boxer’s fists and wrists were armed with straps of leather. 
The force of the blow was thereby increased ; but no arm 
so terrible as the cestus of the Romans can ever have 
been admitted in Greek contests, seeing that the death 
of an antagonist not only disqualified a combatant, but was 
severely punished. In the pancratium^ a combination of 
wrestling and boxing, the use of these straps, and even of 
the clenched fist, was disallowed. (5.) The d^riot^ace 
had its origin in the 23d Olympiad. It was held in the 
hippodrome, a race-course 1200 feet long by 400 broad, laid 
out on the left side of the hill of &onos. The whole 
circuit had to be traversed twelve limes. In the centre near 
the further end was the pillar or goal (the cpina d the 
Rmnaas), round whidi the chariots h^ to turn. <*Toshan 
the goal with rapid wheels ” has been well selected by 
Milton as the most mnaphic feature of the Olympian xames. 
So dangerous indeed was the manceuvre that, accormng to 
Pausanias, a myaterions horror attadied to the spot, mid 
horses whn th^ passed it would start in terror without 
visible causey upsetting the chariot and wounding the driver. 


The number of chariots that might appear on the course at 
once is uncertain. Pindar v. 46) praises Aroerilans 
of Cyrene for having brought off his chariot ununured in% 
contest where no fewer than forty took part The large 
outlay involved excluded all but rich competitors, a^ 
even kings and tyrants eagerly contested the pahn. Thus 
in the lut of victors we find the names of Qylon, the 
would-be tyrant of Athens, Pausanias the Spartan kinfe 
Archelaus of Macedon, Oelon and Hiero of Syracuse, and 
Theron of Agrigentum. Chariot-races with mules, with 
mares, with two horses in place of four, were successively 
introduced, but none of these present any special interest 
Races on horseback date from the 33d Olympiad. As the 
coarse was the same, success must have depended on ^11 
as much as on swiftness. Lastly, there were atidetic con- 
tests of the same description for boys, and a competition of 
heralds and trumpeters, introduced in the 93d Olympiad. 

The prizes were at first, as in the Homeric times, of some 
intrinsic value, but after the 6th Olympiad the only prise 
for each contest was a garland of wild olive, which was cut 
with a golden sickle from the kallistephanos, the sacred tree 
brought by Hercules from the dark fountains of Ister in 
the l^d of the Hyperboreans, to be a shelter common to 
all men and a crown of noble deeds” (Pindar, 0/., iii. 18). 
Greek writers from Herodotus to Plutarch dwell with com- 
placency on the magnanimity of a race who cared for no- 
thing but honour and were content to struggle for a corrup- 
tible crown. But though the Greek games present in this 
respect a favourable contrast to the greed and gambling of 
the modem race-course, yet to represent men like Milon and 
Damoxenus as actuated by pure love of glory is a pleasing 
fiction of the moralists. The successful athlete received in 
addition to the immediate honours very substantial rewards. 
A herald proclaimed his name, his parentage, and his 
country ; the Hellanodiose took from a table of ivory and 
gold the olive crown and placed it on his head, and in his 
hand a branch of palm ; as he marched in the sacred revel 
to the temple of Zeus, his friends and admirers showered in 
his path flowers and costly gifts, Isinging the old song of 
Archilochus, rqytXXn icaAXtvcicc, and his name was canonized 
in the Greek calendar. Fresh honours and rewards awaited 
him on his return home. If he was an Athenian he 
received, according to the law of Bolon, 500 drachmse, and 
free rations for life in the Ptytaneum ; if a Spartan, he had 
as his prerogative the post of honour in battle. Poets like 
Pindar, Simonides, and Euripides sung his praises, and 
sculptors like Phidias and Praxiteles were engaged by the 
state to carve his statue. We even read of a breach in the 
town walls being made to admit him, as if the common road 
were not good enough for such a hero ; and there are well- 
attested instances of altars being built and sacrifices offered 
to a succresful athlete. No wonder then that an Olympian 
prize was regarded as the crown of human happiness. 
Cicero, with a Roman’s contempt for Greek frivolity, 
observes with a sneer that an Olympian victor receives more 
honours t ha n a triumphant general at Rome, and tells the 
story of the Rhodian Diagoras, who, having himself won the 
prize at Olympia, and seen his two sons crowned on the 
same day, was addressed by a Laconian in these words : — 
** Die, Diagoras, for thou nothing short of divinity to 
desire.” Alcibiades^ when setting forth his services to the 
state, puts first his victory at Ol^pia, and the prestige he 
had won for Athens by his magnificent display. But 
perhaps the most reinarkable evidence of the exaggerated 
value which the Greeks attached to athletic prowess is a 
casual expression which Thucydides employs when describ- 
ing the enthusiastic reception of Brasidas at Scione. The 
Government, he says, voted him a crown of gold, and the 
multitude flocked round hicxi and decked him with gailands, 
as though he tsere an athlete* 
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The above deecription of the Olympiaa games will serve 
generally for the otW great festivals of Greece. Without 
eStering on any detailed account of these, it will be suffi- 
cient here to glance at the most prominent characteristics 
of each. 

The Pythian games, second only to the Olympian in im- 
portance, were founded after the first Sacred War out of 
the spoils of Oirrha, 595 B.a Originally a local festival 
held every eighth year in honour of the Delphic god, 
with no other contests but in the harp and the paean — ^in 
fact a sort of Greek Eisteddfod— they developed into a 
common hywv for all Greece (so Demosthenes calls them), 
with all the games and races of Olympia, from which they 
wettt distinguished only by their musical and poetical com- 
petitions. They were held under the supermtendence of 
the Amphiotyones in the autumn or first half of every third 
Olympian year. The prizes were a wreath of laurel and a 
palm. 

The Ntmetm games, originally a warlike gathering and 
review, were held in honour of.Nemean Zeus at the grove 
of Nemea, between Cleons and Phlius, in the second and 
fourth year of each Olympiad. They date from about 570 
B.a The prize was a chaplet of parsley. 

The Isthmian games, founded a little earlier than the 
Nemean, partook at first of the nature of mysteries. They 
were held on the narrowest part of the Isthmus of Corinth 
in honour of Poseidon in the first and third year of each 
Olympiad. Their prize was a wreath of pine leaves. The 
importance of the Isthmian games in later times is shown 
by the fact that Flamininus chose the occasion for proclaim- 
ing the liberation of Greece, 196 B.G. That at a later 
anniversary (67 A.D.) Nero repeated the proclamation of 
FlaAininus, and coupled with it the announcement of his 
own infamous victory at Olympia, shows alike the hollow- 
ness of the first gift and the degradation which had befallen 
the Greek games, the last faint relic of Greek worth and 
independence. | 

The Ludi PuUid of the Bomans included feasts and | 
theatrical exhibitions as well as the public games with which { 
alone we are concerned. As in Greece, they were intimately 
connected with religion. At the beginning of each civil 
year it was the duty of the consuls to vow to the gods 
games for the safety of the commonwealth, and the expenses 
were defrayed by the treasury. Thus, at no cost to them- 
selves, the Boman public were enabled to indulge at the 
same time their religious feelings and their love of amuse- 
ment. Their taste for games naturally grew till it became 
a passion, and under the emj)ire games were looked upon 
by the mob as one of the two necessaries of life. The 
«Bdiles who succeeded to this duty of the consuls were ex- j 
pected to supplement the state allowance from their private 
purse. Political adventurers were not slow to discover so 
ready a road to popularity, and what at first had been ex- | 
clusively a state charge devolved upon men of wealth and 
ambition. A victory over some barbarian horde or the 
death of a relation served as the pretext for a magnificent 
display. But the worst extravagance of private citizens 
was eclipsed by the reckless prodigality of the Csesars, who 
squandered the revenues of whole provinces in catering for 
the mob of idle sight-seers on whose favour their throne 
depended. But though public games played as important 
a part in Boman as in Greek history, and must be studied 
by the Boman historian as an integral factor in social and 
political life, yet, regarded solely as exhibitions, they are 
comparatively devoid of interest, and we. sympathize with 
Pliny, who asks his friend how any man of sense can go 
day after day to view the same dreary round of fights and ' 
raoea | 

It is easy to explain the different feelings which the ^ 
games of Greece and of Borne exdta The Greeks at their j 


best were actors, the Bomans from first to last were specta- 
tors. It is true that even in Greek games the professional 
element played a large and ever-increasing part As early 
as the 6th century b.c. Xenophanes complains that the 
wrestler’s strength is preferred to the wisdom of the philo- 
sopher, and Euripides, in a well-known fragment, holds up 
to scorn the brawny swaggering athlete. But what in 
Greece was a perversion and acknowledged to be such, the 
Bomans not only practised but held up as their ideal. No 
Greek, however high in birth, was ashamed to compete in 
person for the Olympic crown. The Boman, though little 
inferior in gymnastic exercises, kept strictly to the privacy 
of the palsestra ; and for a patrician to appear in public as 
a charioteer is stigmatized by the satirist as a mark of 
shameless effrontery. 

Boman games are generally classified as extra- 
ordinary^ and votive) but for our present purpose they may 
be more conveniently grouped under two heads according 
to the place where they were held, viz , the circus or the 
amphitheatre. 

For the Boman world the circus was at once a political 
club, a fashionable lounge, a rendezvous of gallantry, a 
betting ring, and a playground for the million, Juvenal, 
speaking loosely, says that in his day it held the whole of 
Borne ; and there is no reason to doubt the precise statement 
of P. Victor, that in the Circus Maximus there were seats 
for 350,000 spectators. Of the various Ludi Circences it 
may be enough here to give a short account of the most 
important, the Ludi Magni or MaximL 

Initiated ac^rding to legend by Tarquinius Priscos, the Ludi 
wore originally a votive feast to Capitoline Jupiter, promised 
by the general when he took the field, ana iMirformcd on his return 
from tho annual campaign. They thus presented the appearance of 
a military spectacle, or rather a review of the whole burgess force, 
wliich marched in solemn procebsion fw»m the Capitol to the forum 
and thence to the circus, which lay lietween the Palatine and 
I Aventine. First came tho sons of patricians mounted on hors<d)ack, 
next the rest of the burghers ranged according to their military 
classes, after them the athletes, naked save for tho girdle round 
their loins, then tho comjiaiiy of dancers with the harp and flute 
players, next the ja'iestly colleges hearing ceusere and other sacred 
instruments, and lastly the simulacra of the gods, carried aloft on 
their shoulders or dniwii in cars. Tho ganics themselves wen* four- 
fold;— (1) the cliariot mce ; (2) the lvdv>8 Trmas\ (3) the military 
review ; and (4) gymnastic contests. Of these only the first two call 
I for any comment. (1.) The chariot employed in the circus was the 
I two- wheeled war car, at first diuwn by two, afterwards by four, and 
! more rarely by three horses. Originally only two chanots started 
I for the prize, but under Caligula we read of as many as twenty-four 
' heats run in the day, each of four chariots. Tho distance traversed 
was fourteen times the length of the circus or neui'ly five miles. 
The charioteers were apparently from the first professionals, though 
the stigma under which the gladiator lay never attached to their 
calling. Indeed a successful driver may compare in popularity and 
fortune with a modem jockey. The drivers were divided into com- 
panies distinguished by the coloura of their tunics, wheiiC4» arose 
the faction of the circus which assumed such importance under the 
later emperors. In republican times there were two factions, the 
I white and the red ; two more, the green and the blue, were added 
under tho empire, and for a short time in Domitian s reign there 
were also the gold and the pui'ple. Even in Juvenal’s day party 
spirit ran so high that a defeat of the green was looked upon us a 
: second Cannes. After the seat of emiurc had been transferred to 
Constantinople these factions of the circus were made the basis of 
I political cabals, and fi*equently resulted in sanguinary tumults, 

I such as the famous Nika revolt (582 a.i>.), in which 30,000 citizens 
lost their lives. (2.) The Ludus Trohe was a sham fight on horse- 
back in which the actors were patrician youths. A sjurited 
description of it will be found in the 5t]i .Eneid. See also 
CiROUH. 

The two exhibitions we shall next notice, though occasionally 
given in the circus, belong more properly to the amphitheatre. 
renatio was the hairing of wild animals who were ])itted either with 
one another or with men— captives, criminals, oi trained hunters 
called bestia/ni. The first certain instance on record of this unuise- 
ment is in 186 b.c., when M. Fulvius exhibited lions and tigers in 
the arena. The taste for these brutalizing spectacles grew apace, 
and'*the moat distant provinces were ransacked by generals and 
proconsuls to supply the aren^with rare animals — ^giraffes, tigers, 

X. — n 
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Mkd crooodilw. Sulla provided for a show 100 lions, and 
Pompey 600 Hons, besides elephants, whioh were matched with 
Qfetolian hunters. Julius Csssar eigoys the doubtful honour of 
inventing the bull-fight. At the inaumration of the Colosseum 
5000 wild and 4000 tome beasts were kmed, and to oommemorate 
Trajan’s Dacian victories there was a butcheiy of 11,000 beasts. 
The nauvMehia was a sea fight, either in the arena, which was 
flooded for the occasion by a system of pipes and sluices, or on an 
artificial lake. The rival fleets were manned by prisoners of war 
or criminals, who often fot^t till one side was exterminated. In 
the sea fight on Lake Fucinus, arranged by the emperor Claudius, 
100 shim and 19,000 men were engaged. 

Buttne special exhibition of the amphitheatre was the munuB 

{ Uidialorium^ which dates from the funeral games of Marcus and 
)ecimus Brutus, given in honour of their father, 264 B.o. It was 
probably borrowed from Etruria, and a refinement on the common 
savage custom of slanghtpring slaves or captives on the grave of a 
warrior or chieftain. Nothing so clearly brings before us the vein 
of coarseness and iiihuiuanity which runs through the otherwise 
noble character of the Roman, as his passion for gUiatorial sliows. 
We can fancy how Pericles, or even Alcibiades, would have loathed 
a spectacle tiiat Augustus tolerated and Trajan patronized. Only 
after the conquest of Greece we hear of their introduction into 
Athens, and they were then admitted rather out of compliment to 
the conquerors than from any love of the s^Kirt. In spite of numer- 
ous pronibitions from Constantine downwards, they continued to 
flourish even as late as St Augustine. To a Christian martyr, if we 
may credit the story told by Tiieodoret and Cassiodorns, belongs the 
honour of their final abolition. In the year 404 Telemachus, a 
monk who had travelled from the East on tliis sacred mismon, 
roshed into the arena and endeavoured to separate the combatants. 
He was instantly desp.it(dicd by the prmtor’s orders ; but Honorius, 
on hearing the report, issued an edict al>olishing the games, which 
were never aftenvaixls revived. See Gladiators. (F. S.) 

GAMES, GAMING. Looking here at these iu their 
legal aspects, it will be seen that from very early times the 
law of England has attempted to exercise some control 
over the sports and pastimes of the people — particularly 
those involving an element of gambling. Certain games 
were either prohibited altogether, or reserved for people of 
some position in society. The Act 33 Henry VIIL c. 9, 
increasing the severity of still older enactments, deals with 
4he whole subject in great detail, and it is interesting to 
notice that the reason assigned for prohibiting unlawful 
games was that they interfered with other exercises more 
useful to the state. The Act is entitled a Bill for the 
maintaining artilleiy and the debarring unlawful games ; ^ 
and it recites that, since the last statutes, ** crafty persons 
have invented many and suudiy new and crafty games and 
plays, as loggetting in the fields, slide-thrift, otherwise called 
shove-groat, as well within the city of London as elsewhere 
in many other and divers parts of this realm, keeping houses, 
plays, and alleys for the maintenance thereof, by reason 
whereof archeiy is sore decayed, and daily is like to be 
more and more minished, and divers bowyers and fletchers, 
for lack of work, gone and inhabit themselves in Scotland 
and other places out of this realm, there working and teach- 
ing their science, to the pursuance of the same, to the great 
comfort of estrangers and detriment of this realm." 
Accordingly penalties are declared against all persons keep- 
ing houses for unlawful ^me.s, and all persons resorting 
thereto. It is further provided that “ no manner of artificer 
or craftsman of any handicraft or occupation, husbandman, 
apprentice labourer, servant at husbandry, journeyman or 
servant of artificer, mariners, fishermen, watermen, or any 
serving man, shall play at the tables, tennis, dice, 
bowls, clash, coyting^ loggetting, or any other unlawful game 
out of Christmas under the pain of xxs. to be forfeit for 
every time ; and in Christmas to play at any of the said 
games in their masters’ houses or in their masters’ presence ; 
and also that no manner of person shall at any time play 
at any bowl or bowls in opmi places ont of his garden or 
orchard’’ (§ 16). The social evils of gambling (impover- 
ishment, crime, neglect of divine service) are incidentally 
alluded to in preamble, but only in connexion with the 
main purpose of tlie statute^the n^ntenauoe of arcl^iy. 


Blackstone, commenting on this and subseqnent statiftesi 
declares t^t ^ the principal ground of modem complaint in 
the gambling in high life" (voL iv. a IS), and he cites tUb 
various statutes whic^ up to his time, had been passed 
against this peraioious vice. Some of these went so far aa 
to make the mere winning or losing of money at play a 
criminal offence. By the Act 18 Geo. II. c. 84 (repealed 
by 8 and 9 Viet c. 109), if any man be convicted upon 
information or indictment of winning or losing at play 
or by betting at any one time £10 or £20 within 
24 hours, he shall be fined five times the sum for the 
benefit of the «poor of the parish. And the evil of 
gambling, t.6., betting or wagering, is the ostensible object 
against which the later statutes on gaming are directed. 
A bet or wager was, however, at common law as valid as 
any other kind of contract, and the distinction between 
bets depending on gaming and bets depending on other 
contingencies was long retained, and has, in fact, not yet 
entirely disappeared. Besides the Act last mentioned, the 
Acts 9 Anne c. 14, 2 Geo. JI. c. 28, and 13 Geo. II. c. 34 
prohibited particular games. 

The modem statutes are the following — 8 and 9 Yict c. 
109, 16 and 17 Viet c. 119, and 17 and 18 Viet. c. 38. 

The 8 and 9 Viet c. 109 (Act to amend the law relating 
to games and wagers) repeals, inter alia^ so much of the 
old law of Henry '^ll as makes it unlawful to play at any 
mere games of skill. And it provides that, to prove any 
house to be a common gaming-honse, it shall be sufiicient 
to show that it is kept or for playing therein at any 
unlawful game, and that a bank is kept there by one or 
more of the players exclusively of the others, or that the 
chances of any game played therein are not alike favourable 
to all the players, including among the players the baflker 
or other person by whom the game is managed, or against 
whom the other players stake, play, or bet." Gambling, it 
will be noticed, is still iu definition connected with 
some kind of game ; the later Act, 16 and 17 Viet c. 119 
(for the suppression of betting-houses), enacts that any 
hoose used for the purpose of ** jetting with persons resort- 
ing thereto" shall be deemed to be a common gaming- 
house. To return to the former Act, it provides that proof 
that the gaming was for money shall not be required, and 
that the presence of cards, dice, and other instruments of 
gaming shall be prima facie evidence that the house was 
used as a common gaming-house. The keeping of houses 
for the game of bilH^s is to be authorised under licencs 
from the justices to be granted at the general Hcensing 
sessions, and the conditions are in general the same as to 
time of opening, Ac., as those of the victuallers’ licences* 
Any persons winning money by cheati^ ac any came or 
wager shall be deemed guilty of obtaining money % false* 
pretences. The 16 and 17 Viet. c. 119, besides bringing 
betting-honses within the statutory definition of gaming- 
houses, makes it a specific offence to publish advertisements,, 
handbills, placards, Ac., showing that any house is kept or 
opened for the purpose of betting. With reference to the 
definition of betting-house in this statute, **a place opened^ 
kept, or used for the purpose of tlie otvnerf occupier^ 
ih^eof betting with persons resorting thereto," it may be 
mentioned that it was avowedly fram^ for tbe purpose of 
hitting housea^’pen to all and sundry, as distinguished from 
large but legally prfVate betting-dubs like Tattersall’s. The 
reason for this distinction, of course, is that the former are 
frequented mainly by a poorer class of persons, who cannot 
afford the luxury of gamblings and will be tempted by their 
losses to defraud their employers. The Act of 17 and 18 
Viet gives additional facilities for enforcing the preceding 
Acts, and increases the severity of the penaltiee. Tho 
keeper of a gaming-honse mfly be fined up to £60 apd costs, 
and on defa^t of payment may be sent to gaol for twdvw 
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mqpths. Filially, the Vagrant Act, 1878 (36 and 87 Viet, 
c. 38), contama the following clause : Every person play- 
ing or betting by way of wagering or gaimng on any street, 
road, highway, or other open and public place, or in any 
open place to which die public have, or are permitted to 
have, access, at or widi any table or instrument of g^ng, 
or sjuy coin, cud, token, or other article used as an instru- 
ment or means of gaming, at any game or pretended game 
of chance, shall be deem^ a rogue and vagabond." The 
original Act of 1868, of which this is an amendment, was 
passed to repress the practice of playing pitch and toiu in 
the streets, which, it seems, had grown to the dimensions 
of a nuisance in the colliery districts. 

The general result of all these enactments maybe briefly 
AAed thus. Apart from statute, no games are unlawfid 
in themselves. Games were originally made unlawful in 
the interest of the more useful military exercises which they 
threatened to supplant The prohibition has been retained 
and extended on acconnt of the vice of gambling, and 
severe penalties have been enacted against houses at which 
persons can play unlawful games. Betting-houses in 
general were brought within the definition of gaming-houses, 
and finally betting or gaming was prohibited in any public 
place. It must be admitted that these distinctions are 
based on a most inndious principle. Practically gambling 
is forbidden to the poor and connived at in the rich. 

It may be asked, What games, as such, are lawful under 
these various statutes, and what are unlawful ) The author 
of an excellent and amusing little work on Gaming and 
Gamesterd Law^ gives the following as the result of a 
careful examination of all the Acts. The following are 
lawful games : — ^backgammon, bagatelle, billiards, boat-races, 
bowls, chess, cricket, croquet, curling, dominoes, draughts, 
fives, football, foot-races, golf, knurr and spell, putting the 
stone, quoits, rackets, rowing, skittles, tennis, whist, wrest- 
ling. The following are doubtful — boxing, cudgel-playing, 
and single-stick. The following are absolutely unlawful — 
ace of hearts, basset, dice (except backgammon), hazard, 
lotteries (except art-union lotteries), Pharaoh (or faro), 
boulet (or roly poly). An Act of Geo. IL, which pro- 
hibited horse-racing for prizes under £50 value, has since 
been repealed. 

To turn now to the civil aspects of the case. Gambling 
apart from gaming, i‘.c., simple wagering or betting, was notat 
common law ille^ and the Act of Anne did not alfect wagers 
other than gaming wagers. In fact, the courts were con- 
stantly being called upon to enforce contracts by way of 
wagers, and were as constantly exercising their ingenuity to 
discoverexcusesforrefusing. Awriteronthelaw of contracts^ 
discovers here the origin of that principle of '^public policy" 
which plays so important a part in English law. Wagering 
contracts were rejected because the contingencies on which 
they depended tended to create interests hostile to the 
common weal. A bet on the life of the emperor Napoleon 
was declared void because it gave one of the parties an 
interest in keeping the king’s enemy alive, and also because 
it gave the other an interest in compassing his death by 
unlawful means. A bet as to the amount of the hop-duty 
was against public policy, because it tended to expose the 
condition of the king’s revenue to all the world. A bet 
between two hackney coachmen, as to which of them should 
be select^ by a gentleman for a particular journey, was void, 
becaime it tend^ to expose the customer to their impor- 
tunities. When no su^ subtlety 6ould be invented, the 
law, however reluctantly, was compelled to enforce the 
of a wager. Now, however, by 'the Act 8 and 9 
Viet c. 109, dted supra, all agreements by way of wager 

^ By F. Bnuidt, London, 1S72. 
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are void, and money lost on them cannot be recovered by 
action at law. There still remains, as hinted above, a dis- 
tinction between gaming and other wagers. The 5 and 6 
Will. IV. c. 41 treats securities (s.^*, promissory notes) 
given for money lost at gaming as being given for an illegal 
consideration ; under the 8 and 9 Viet c. 109, securities 
given for betting are held to be given for a void^ or for no 
consideration. Thus a third person, coming into possession 
of a note given for a bet, woidd have to prove that he gave 
value for it if the bet was a gaming bet under the statute 
of Anne ; if it was not a gaming bet, he would be presumed 
to have given consideration for it until it was actually 
proved that he had not 

The 8 and 9 Viet c. 109 exempts all subscriptions, or 
contributions, or agreements to subscribe or contribute 
towards any plate, prize, or sum of money to be awarded to 
the winner of any lawful game. (e. b.) 

GANDEBSHEIM (in Eberhard’s Chronicle, Gandersem), 
a town of Germany at the head of a circle in the duchy of 
Brunswick, situated on the Gande, a sub-tributary of the 
Weser, about 48 miles S.W. of Brunswick. It is a small 
place numbering, according to the census of 1875, only 2454 
inhabitants; but it carries on the manufacture of linen, 
cigars, beet-root sugar, and beer, and possesses not only an 
old palace built by the dukes of Brunswick in the 16th 
century, but an abbey which ranks among the most famous 
ill Germany. 

The abbey of Gandersheim vas founded in 856, according to 
Eberhard’s (LDhroniclc, by the duke Ludolf of Saxony and liia wife 
Odu, who removed to the new domicile the iiudb whom they had 
shortly before established at Brunsbaiisen. Their own danghtor 
Bathumoda was the first abbess, who was succeeded on lier death 
by her sister Gcrberga. Under Gorberga*s government King 
I^uis III. granted a privilege, by which tlie olfice of abbess 
was to continue in the duc^l zaiuily as long os any member was 
found competent and willing to accept the same. Otto III. gave 
the abbey a market, a right of toll, and a mint; and after the 
bishop of Hildesbeim and the arebbisbop of Mainz bad long 
contested with each other about its supervision. Pope Innocent 
111. declared it altogether indeitcudent of both. The abbey was 
ultimately recognized as holding directly of the empire, and the 
abbess him a vote in the diet ns a member of the Hheuish bench of 
bishops. The conventual estates were of great extent, and among 
the feudatories who could be summoned to the court of the abbess 
were the elector of Hanover and the king of Prussia. I^testantism 
WHS introduced in 1566, and Magdalena, the last Roman Catholic 
abbess, died in 1589 ; but Protestant abbesses were aT>pointed to the 
foundation, and continued to enjoy their imj^rial privileges till 
1802, when Gandersheim was incorporated witn Brunswick. The 
last abbess was a princess of the ducal house, and kept her rank 
till her death. The memory of Gandersheim will long be pFe8er^'ed 
by its literary memorials. Hroswitha, the author of the famous 
ecclesiastical dramas, was a member of the sisterhood in the 9th 
century ; and the rhyming Chronicle of Eberhard of Gandersheim 
ranks as in all probability the earliest historical work composed in 
Low German. The Chronicle, which contains an account of the 
first period of the monastery, is edited by Wielaud, in Mmiummtft 
Otrm, hiUorioa (Vemaoular section, vol. ii., 1877), and has been 
the object of a'special study by Paul Basse, Gottingen, 1872. See 
also *^Agii vita Ilathumodie abbatissa: Gandershemensis primie,” 
in J, G. von Eckhart’s VeUrum monumentorum q%iaterim^Lfii\mc^ 
1720 ; and Base, Mittelalierliclie BaudenkmiHer yuderaachsens, 
1870. 

GANDIA, an ancient wall-encircled city of Spain, in 
the province and archbiahopric of Valencia, is l)eautifully 
situated in the fertile huerta or garden of Oandia, about 3 
miles from the mouth of the river Alcoy. Its most promi- 
nent buildings are a large collegiate church, a coliego of the 
Escuelas Pias, and a palace of ^e dukes of Gandia. There 
is some trade in the produce of the district, especially in 
fruit ; and linen and silk are manufactured to a limited 
extent St Francis de Borgia or Borja, third general of the 
Jesuit order, was duke of Gandia, and spent some years 
of his life there. Population about 7000. 

GANDO, a kingdom of north-western Africa in the Sudan, 
comprising that part of the territory watered by the Qnoim 
or Niger which extends from the Birni and Say in the N* 



G8 GAN — GAN 


to Idda in the S. It was establiabed by the Fnlah or 
Fnlatah on the diesolation of the Housea kingdom d 
Katchena by the death in 1817 of Sheik Othmn dan 
Foddie. The political unity of the yarious parts of the 
kingdom is wiUi difficulty maintained, and the process of 
disintegration has begun. Among the separate districts or 
provinces are libtako in the nortl^ Yaga, Saberma, Gurm^ 
bendima, a great part of Toruba with the town of Ilori, 
Vauri, part of Nupe or NyfTe, and part of Borgu. The 
chief town is Gando, situated on the Sokoto, the first con- 
siderable affluent of the Niger from the east, not far from 
the town of Sokoto, which is the capital of the powerful 
kingdom of that name. Babba, Egga, Busah, Igbegbo, 
aud Bida are among the more important towns. The whole 
Gando territory is estimated at 81,500 square miles, and 
its population at 5,800,000. See Barth’s Travels in Central 
Africa, and Baikie, “Journey from Bida to Kano,” in 
Joum. Roy, Geog, Soc,, 1867. 

GANGANELLL &e Clement XIV. 

GANGES, a river of northern India, formea by the 
drainage of the southern ranges of the Himalayas. This 
n^hty stream, which in its lower course supplies the great 
river system of Bengal, rises in the GarhwAl state, and falls 
into the Bay of Bengal after a course of 1500 miles. It 
issues, under tbe name of the BhAgirathi, from an ice cave 
at the foot of an Himalayan snow bed near Gangotri, 
10,300 feet above the level of the sea. During its earlier 
passage tlirough the southern spurs of the Himalayas, it 
receives the Jahnavi from the north-west, and subsequently 
the Alaknandd, after which the united stream takes the 
name of the Ganges. Deo Praydg, their point of junction, 
is a celebrated place of pilgrimage, as is also Gangotri, the 
source of the parent stream. At Sukhi it pierces through 
the Himalayas, and turns south-west to Hardwdr, also a 
place of great sanctity. It proceeds by a tortuous course 
through the districts of Dehra Diin, SahAranpur, MuzafiT- 
amager, Bulandshahr, and Farrukhabad, in which last dis- 
trict it receives the R^mgangd. Thus far the Ganges has 
been little more than a series of broad shoals, long deep 
pools, and rapids, except, of course, during the melting of the 
snows and throughout the rainy season. At Allahdbdd, how- 
ever, it receives the Jumna, a mighty sister stream, which 
takes its rise also in the Himdlayas to the west of tbe sources 
of the Ganges. The combined river winds eastwards by 
south-east through tbe North-Western Provinces, receiving 
the Gumti and the Gogrd. The point of junction of each of 
these streams has more or less pretension to sanctity. But 
the ton^e of land at Allahdbdd, where the Jumna and the 
Ganges join, is the true Praydg, tlu place of pilgrimage, to 
which hundreds of thousands of devout Hindus repair to 
wash away their sins in the sacred river. Shortly after 
passing the holy city of Benares, the Ganges enters Behar, 
and after receiving an important tributary, the Son, from 
the south, passes Patnd, and obtains another acc ' l to its 
volume from the Gandak, which rises in Nepdl. Further 
to the east, it receives the Kusf, and then, skirting the 
Bdjmahdl hills, turns sharply to the southward, passing near 
the site of the ruined city of Gaur. By this time it has 
approached to within 240 miles, as the crow fiies, from the 
sea. About 20 miles further on, it begins to branch out 
on the level country, and this spot marks the commence- 
ment of the delta, 220 miles in a straight line, or 300 by 
the windings of tbe river, from the Bay of Bengal The 
main channel takes tbe name of the Padma or Padda, and 
proceeds in a south-easterly direction, past P&bn4 to 
QoalgodA, above which it is joined by the Jamuni or 
main stream of the Brahmaputra. The vast confluence of 
waters rashes towards the sea, receiving further additions 
from the hill country on the east, and forming a broad 
estoaiy known under the name of the Meghnd, which enters 


the Bay of Bengal near NotkhtlL This estuary, however, 
is only the larg^ and most easterly of a great number d 
mouths or chwnels. Tbe most westerly is the of 

Hooghly which receives the waters of a number of distribu- 
tary channels that start from tbe parent Ganges in tbe neigh- 
bourhood of Murshiddhtd. Between the Htigll on the west 
and the Meghnd on the east lies the delta. The upper 
angle of it consists of rich and fertile districts, such as 
Murshiddbid, Nadiy4, Jessor, and tbe 24 Fargan^s. But 
towards its southern base, resting on the sea, the country 
sinks into a series of great swamps, intercept^ by a net- 
work of innumerable channels. This wUd waste is known 
os the Sundarbans, from the sundari tree, which grows in 
abundance in the sea-board tracts. The most important 
channel of the Ganges for commerce is the Hfigli, on 
which stands Calcutta, about 90 miles from the mouth. 
Beyond this city, the navigation b conducted by native 
crdt, — the modem facilities for traffic by rail, and the 
increasing shoals in the river, having put an end to the 
previous steamer communication, which plied until about 
1860 as high up as AUahdbdd. Below Calcutta im- 
portant boat routes through the delta connect the HfigU 
with the eastern branches of the river, both for native craft 
and steamera The Ganges is essentially a river of great 
cities : Calcutta, Monghyr, Patnd, Benares, and AUaMb&d, 
all lie on its course below its junction with the Jumna; 
and the ancient capitals, Agn and Delhi, are on the 
Jumna, higher up. The catchment basin of tbe Ganges 
is bounded on the N. by a length of about 700 miles of 
the Himalayan range, on tbe S. hy the VindhyA mountains, 
and on the E. by the ranges which separate Bengal from 
BurmaL The vast river basin thus enclosed embraces 
432,480 square miles. The flood discharge of the Gaj%es 
at B^mahal, after it has received all Its important tribu- 
taries, was formerly estimated at 1,350,000 cubic feet per 
second. According to the latest calculations, the length of 
main stream of Canges is 1540 miles, or with its longest 
affluent, 1680; breadth at true entrance, 20 miles; breath 
of channel in dry season, 1| to 24 miles; depth in dry 
season, 30 feet ; flood discharge, 1,80(^000 cubic feet per 
second; ordinary discharge, 207,000 cubic feet; longest 
I duration of flood, about 40 days. The average descent of 
the river from Allahdbdd to Benares is 6 inches per mile ; 
from Benares to Calcutta, between 4 and 5 inches ; from 
Calcutta to the sea, 1 to 2 inches. Great changes take 
place from time to time in the river bed, which alter the 
face of the country. Extensive islands are thrown up, and 
attach themselves to the mainland, while the river deserts 
its old bed and seeks a new channel, it may be many miles 
offl Such changes are so rapid and on so vast a scale, and 
tbe corroding power of the current on the bank so irresis- 
tible, that in Lower Bengalit is considered perilous to build 
any structure of a large or permanent character on the 
margin. Many decayed or ruined cities attest the changes 
in the river bed in ancient times; and within our own 
times tbe main channel which formerly passed Riljmahdl 
has turned away from it, and left the town high and dry, 

7 miles from the bank. 

GANGI, a town of Italy, in tbe province of Palermo, and 
circondario of Cefalu, about 22 miles inland from the town 
of Cefalu. It occupies the slope of a hill on the southern 
flanks of the Nebrode or Monte Marone, and the ridge of 
the bill is crowned by a striking fortress with three towers, 
only one of which, however, is entire. The inhabitants, 
who in 1871 numbered 12,921, cultivate grain and manu- 
facture cheese iu sufficient quantities to maintain a moder- 
ate trade. Gang^ Vetere or Old Gangi, in the vicinity, is 
identified, according to a conjecture of Cluverius, wiA the 
ancient Enguium or Engyum, The foundation of Enguium 
was ascribe Diodorus Siculus and Plutarch to a Cretan 
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■etdementi and Flatarcb relates that relice of Meriones and 
UlyeseB were exhiUted in hie time in the town. Having 
tided with the Oarthaginiane in the Seoond Panic War, ic 
was saved from the vengeance of Marcellas by the entreaties 
of a certain Nicias. At the close of the republic it was a 
municipal town, with considerable celebrity on account of 
the temple of the Great Mother, as Cicero calls her. 

GANGOTBI, a celebrated place of Hindu pUgrimage, 
situated among the HimAlaya Mountains, in the state of 
GArhwal, on the Ganges, which is here not above 15 or 20 
yards broad, with a moderate current, and not in general 
above 3 feet deep. The course of the river runs N. by 
R ; and on the Imnk near Gangotri there is a smdl temple 
8 or 10 feet high, in which are two images represent- 
ing the Ganges and lE^^rathl rivers. The bed of the river 
adjoining the temple is divided off by the Brahmans into 
three b^ns, where the pilgrims bathe. One of these 
portions is dedicated to Brahma, another to Vishnu, and 
the third to Siva. The pilgrimage to Gangotri is considered 
efficacious in washing away the sins of the devotee, and 
ensuring him eternal happiness in the world to come. The 
water taken from this sacred spot is exported by pilgrims 
to India, and sold at a high price. It is drawn under the 
inspection of a Brahman, to whom a trifling sum is paid for 
the privilege of taking i^ and the vessels are then sealed. 
The elevation of the temple above the sea is 10,319 feet. 
Long. 78*^ 59' R, lat. 30" 59' N. 

GANGPITB, a tributary state of Chuti4 Nagpur, Bengal, 
situated between 21" 47' 5" and 22® 32' 20'^ N. lat., and 
85® 10' 15" and 85® 34' 35" R long. It is bounded on the 
N. by Loh4rdag4 district and Jashpur state ; on the E. by 
Singbhum district ; on the S. by Bondi and Bdmrd states 
and Sambalpur district ; and on the W. by Bdipur district. 
Gangpur state consists of a long undulating table-land about 
700 feet above the sea, sloping downwards from the higher 
plateau of Ohutid Ndgpur to the N., and dotted with de- 
tached ranges and isolated peaks rising to a height of 2210 
feet. The area is 2484 square miles. The chief products are 
rice, sugar-cane, oil-seeds, and tobacco, besides lac, tOBar silk, 
resin, and catechu, yielded by the jungles. Diamonds and 
gold are occi^ionally found in the bed of the river Ib. Coal is 
known to exist, but is not worked. The population in 1872 
numbered 73,637, viz., 37,751 males and 35,886 females. 
Of the total population 45,208, or 61*3 per cent, belong to 
various aboriginal hill tribes, such as Bhuiy4s, Urdons, Ac.; 
9843, or 13*4 per cent, are semi-Hinduized aborigines; 
18,349, or 24*9 per cent, are Hindus; and 231 are Ma- 
hometans. The state yields the r4j4 an estimated annual 
revenue of £2000, and pays an annual tribute to the British 
Government of £50, 

GANGBENE. See Mobtifioation. 

GANILH, Crablbs (1768-1836), a distinguished 
PQlitical economist, was born at AUanche in Cantal, on the 
6th January 1758. He was educated for the profession of 
law, and practised as avocat. During the troubled period 
which culminated in the taking of the Bastille on 14th 
July 1789, he came prominently forward in public aflairs, 
and was one of the seven members of the permanent Com- 
mittee of Public Safety which sat at Uie Hdtel de Ville. 
He was imprisoned during the Beign of Terror, and was 
only released by the counter-revolution of ’ the 9th Ther- 
midor. During the first consulate he was called to the 
tribunate, but was excluded in 1802. In 1816 he was 
elected deputy for Cantal, and finally left the chamber on 
its dissolution in 1823. He died in 1836.. Ganilh is best 
known as the most vigorous defender of the mercantile 
school in opposition to the views of Adam Smith and the 
English econombts. His work^ though interesting from 
the dearness and precision with which these peculiar 
opinions are present^ do not now possess much valne for 


the student of political economy. The most important are 
the treatises, Des Syst^mas cT^conomie PolMque (1st ed., 
1809; 2d ed., 1821, 2 vols.), in which the rival doctrines of 
economics are stated and compared, and Thhrie de 
VAcowmie PclitiquB^ fondi^ tur lea fatla, which introduces 
largely the dement of statistical det^. Other works are — 
Fssai politigw aur le revenu jmhlic dee peuplea de PantiqvitS 
et du moyen dye (2 vols., let ed., 1806; 2d eA, 1823); 
De la lAgialaiim (1817); and Dictionnaire Analytique 
d'^conomie Politique (1st voL, 1826) — “a work,” says 
Blanqui, unworthy of him.** A considerably higher 
estimate of Ganilh’s merits than that given by Blanqui will 
be found in Eantz’s laborious Oeechickdiche Untwick, <L 
J^ational-CEkonomik (sec. 85, pp. 598, 599). 

GAN JAM, a district of Madras, situated between 18® 
18' and 19® 40' 30" N. lat., and between 83® 61' 30" and 
85® 10' 30" R long, bounded on the N. by Purl district 
in Orissa ; on the E. by the Bay of Bengal, on the 8. by 
Vizagapatam district, and on the W. by the estates of 
Kalahandi, Patn4, and Jaipur. The district is exceedingly 
moQntainous and rocky, but is interspersed with open 
valleys and fertile plains. Pleasant groves of trees in the 
plains give to the scenery a greener and leas Indian appear- 
ance than is usually met with in the districts to the south. 
The mountainous tract known as the MAliyds, or chain of 
the eastern ghdte^ has an average height of about 2000 feet, 
— its principal peaks being Singh^r^* (4,976 feet), Mahen- 
dragiri (4923), and Deodanga (4534). The chief rivers 
are the Bushikuliy4 (with its tributary the Mah4nadi), the 
Yamsaddri, and the lAnguliyd ; besides numerous mountain 
streams and torrents. The sea and river fisheries afford a 


livelihood to a considerable section of the population. The 
hilly region abounds in forests consisting principally of sdf, 
with satin-wood, ebony, and sandal-wood in smaller quanti- 
ties. The district abounds in game both large and smalL 
Ganjam formed part of the ancient kingdom of Kaling^ 
Its early history is involved in obscurity, and it was not till 
after the Gajapati dynasty ascended the throne of Oriss^ 
that this tract became even nominally a part of their 
dominions. Owing to the nature of the country, the rising 
Mahometan power was long kept at bay ; and it was not 
till nearly a century after the first invasion of Orissa that a 
Mahometan governor was sent to govern the Chikakol 
Barkers, which included the present district of Ganjam. In 
1753 Chikakol, with the Northern Sarkdrs, were made over 
to the French by Salabat Jang for the maintenance of his 
French auxiliaries. In 1759 Masulipatam was taken by 
an English force sent from Bengal, and the French were 
compelled to abandon Ganjam and their other factories in 
the north. In 1765 the Northern Barkdrs (including Gan- 
jam) were granted to the English by imperial firman, and 
in August 1 y 68 an English factory was founded at Gaqjam, 
protected by a fort. The present district of Ganjam was 
constituted in 1802. In the earlier years of British rule 
considerable difficulty was experienced in administering the 
district. The country was continually in a state of con- 
fusion and disturbance ; and on more than one occasion, 
the refractory large landholders had to be coerced by means 
of regular troops. In 1816 Ganjam was overrun by the 
Pinddris ; and in 1836 occurred the Giimsur campaign, 
when the British first came into contact with the aborigind 
Kandhs, the suppression of whose practice of human sacri- 
fice was successfully accomplished. A petty rising of a 
section of the Ean^s occurred in 1866, which was, how- 


ever, suppressed without the aid of regular troops. 

The oenaos of 1872 gives the area at 8500 square miles, including 
8859 square miles oocupM by the Mdliyd or mountain ragion, wa 
the population at 779,112 males and 740,976 femrieSj^-totel, 
Ijf2(f088 (with 4562 villsges, and 841,404 houses), classified ^us 
according to religion Hindus, 1,518,678; Mahometans, 48^; 
Christians, 1048TBnddhistB er Jahis, 15; “others, 501. The 
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giMilia and Saurts are tLe aboriginal tribes iubabiting the moun- 
tains. Of the plains population two-thirds are estimated as belong- 
ing to the Uruga race, the remainder being mostly Telegas. Of 
the plains ooun%, with an area of 5141 square miles, or 8,290,240 
acres, about one-third is under cultivation, one-thiM cultivable, 
and one-third waste. A considerable extent of land is under culti- 
vation in the Maliyds, but no revenue is derived from this tract 
Rice forms the staple product, and is laigelv exported. The other 
crops are cereals of various sorts, pulses and oilseeds, fibres, sugar- 
cane (said to be the best in India), tobacco, iudi^, chilies, &c. 
Holdings are small, and tbe peasant^ are generally poor and in 
debt to the village money-lender. Five towns contain a population 
exceeding 5000 : — Berhampur, 21,670; Faria Kimidi, 15,958; Chi- 
kakol, 15,587 ; Bdruva, 6789 ; Takkali llaghonandapuram, 5206. 
Gaigam town, the former administrative headquarters of tlie dis- 
trict, has a population of only 4168. The means of internal com- 
munication consist of 661 miles of road in the plains, and 828 miles 
of hill roads, besides a short tidal canal 9 miles long, connect- 
ing the Ohillm lake with the Riishiknliya river. Salt manufacture 
is a Government monopoly, yielding about £200,000 annually. The 
revenue has rapidly increa^ of late years, having advonc^ from 
£216,196 in 1860-61 to £388,705 in 1876-76. llie chief receiids 
are the salt and land revenue, which yielded £196,896 and £117,348 
respectively in 1875-76. The expense of administering the district 
amounted to £23,970 in 1860-61, and to £28,128 in 1875-76. For 
the protection of pepon and projierty there were, in 1875-76, 27 
ma^terial and 18 civil and revenue courts. Murder is unusually 
prevalent in Ganjam, no less than 26 cases having occurred in 1875. 
Edneation is backward, only about 3*3 per cent of the population 
of the plains being able to read and write. In 1875 there were 834 
Government or aided schools in tlie plains, attended by 6909 pupils, 
besides 17 schools in the hills, with 860 pupils. 

GANNAL, Jean Nicolas (1791-1852), a distinguished 
French technical chemist, was bom at Sarre-Louis, July 28, 

1 791. At tbe age of fourteen he was placed in a ^uggist^s 
establishment, where he acquired a knowledge of chemical 
manipulation. In 1808 he entered the medical department 
of the French army, and in the campaign of 1812 he 
witnessed the disastrous retreat from Moscow. After the 
downfall of the empire he obtained a situation at the £cole 
Polytechnique in Paris, and subsequently acted as chemical 
assistant to Thdnard. Having commenced research in 
industrial chemistry, he devised a method for the refining 
of borax, by which the price of that salt was reduced from 
6 francs to 60 centimes per lb. He was the first to intro- 
duce into printing the use of elastic rollers, wliich he formed 
of a mixture of gelatin and sugar, and his process for the 
melting of tallow and hardening it with acids prepared 
the way for the manufacture of wax-candles. In 1823 he 
took out a patent for the making of glue and gelatin. His 
experiments with the latter substance demonstrated the 
iDcorrectness of the opinion, held by Darcet and othera, that 
it possessed highly nutritive properties. He obtained one 
of the Montyon prizes of the Institute in 1827 for the em- 
ployment of chlorine in the treatment of catarrh and phthisis, 
and again in 1835 for his discovery of the efiicacy of iqjeo- 
tioQs of solutions of acetate and chloride of aluminium in 
preserving anatomical preparations. Turning his attention 
next to embalmment, he showed thatit could be accomplished 
without mutilation of the body, and with greater economy 
than after the old methods, by injecting into one of the 
carotid arteries solutions of aluminium salts. Oannal died 
at Paris in 1852. The following are among his works ; — 

Da ChU»rt employ^ com/me BenUde contre la PhtMae pulmonairef 
1882, Svo, 8wr la OUaUm, 1884 and 1886, 2 pta. 8vo; Sur la 
Conservation dee Parties eunimaXee^ 1836, 8vo ; Mhmevre , , , aur 
VApplieaHon d^un Tiouveau Syathne cCjTihunuUion daw lea Cimi- 
1842, 4to ; Hieloire dea EmbaumemeTUa et de la Privation 
dee PUeee dPAnaUmUe normalet 1637 and 1841, Svo ; if. GamaZ et 
if. le Doeieur Paequier,-s pai^hlet relative to the emlialminent of 
the duke of Orleans, in which Gannal's process' was not employed, 
1842, Svo ; and Lettre d PJnetUtU, 1848 and Notmlle LeUre aam 
Midieim, 1844, on emhalming, Svo. 

GANNAT, a town of France capital of an arrondiase- 
ment in the department of Allier, is situated on the Andelot^ 
an alBnent of the Allier, 83 mOee S. by W. of Moolins. 
The Tieinity is very pleasant, bfit the town is badly biuTt | 
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and the streets are crooked and narrow. It possessm a 
tribunal of primary instance, hospital, and a secondary 
school There are limeworks, tanneries, cntleries, and 80iii4 
trade in com, fruits, wine, and cattle. The town was 
formerly surrounded by walls, and what remains of its old 
castle is now used as a prison. The church of Sainte-Croiz 
possesses a choir in the pure Auvergne style of the 11th 
century, and also some fine paintings. The population in 
1876 was 5042. 

QANNET (Anglo-Saxon, ganot) or Solan Gk)OBE,^ the 
Fdecanxu haseanue of Linumus and the Svla dauana of 
modem ornithologists, a large sea-fowl long known as a 
numerous visitor, for the purpose of breeding, to the Bass 
Bock at the entrance of the Firth of Forth, and to certaki 
other islands off the coast of Britain, of which four are in 
Scottish waters — namely, Ailsa Craig, at the mouth of the 
Firth of Clyde ; the group known collectively as St Kilda ; 
Suleskerry, some 40 miles north-east of the Butt of Lewis ; 
and the Stack and Skerry, about the same distance west- 
ward of Stromuess. It appears also to have two stations 
off the coast of Ireland, the Skellig Islands and the Stags 
of Broadhaven, and it resorts besides to Lundy Island in 
the Bristol Channel — its only English breeding-place. 
Further to the northward its settlements are Myggensss, the 
most westerly of the Faroes, and various small islands off 
the coast of Iceland, of wMch the Yestmannaeyjar, the 
Beykjanes Fuglask^r, and Oiimsey are the chief. On the 
western side of the Atlantic it appears to have but five 
stations, one in the Bay of Fnndy, and four rocks in the 
Onlf of St Lawrence. On all these seventeen places the 
bird arrives about the end of March or in April and departs 
in autumn when its young are ready to fly; but even 
during the breeding-season many of the adults may be 4eeu 
on their fishing excursions at a vast distance from their 
home, while at other times of the year their range is greater 
still, for they not only frequent the North Sea and the 
English Channel, but stray to the Baltic, and, in winter, 
extend their flight to the Modeiras, while the members of 
the species of American birth traverse the ocean from the 
shores of Greenland to the Gulf of Mexico. 

Apparently as bulky as a Goose, and with longer wings 
and tail, the Gannet weighs considerably less. The plum- 
age of the adult is white, tinged on the head and neck with 
buff, while the outer edge and principal quills of the wing 
are black, and some bare spaces round the eyes and on the 
throat reveal a dark blue skin. The first plumage of the 
young is of a deep brown above, but paler beneath, and 
each feather is tipped with a triangular white spot. The 


^ The phrase ganotee hoed (Gaimet’e bath), a periphrasis for the sea, 
ocenrs in the Angto-Saaoon ChronicUt in reference to events which 
took place 975 ad., as pointed out by Prof. Cunningham, whose 
learned tteatise on this bird 1866, p. 1) nearly exhausts all 

that can be said of its history and habits. A few pages further on 
(p. 18) this writer remarks: — **The name Gannet is intimately con- 
nected with onr modem English Gander, both words being modifloa* 
tions of the ancient British 'gan * or * gans,’ which is the same word 
with the modem German ^Gans,* which in its turn corresponds with 
the old High German * Koas,’ the Greek the Latin anaerf and 
the Sanskrit * hansa,’ all of Which possess toe same signification, vis., 
a Goose. The origin of the names Solan or Soland, Sulan, Sola, and 
Haf-sula, which are evidently all closely related, is not so obvious. 
Martin [Vay. St, KHda\ informs us that ' some imagine that the word 
Solan comes from the Irish Souler, ccirmpted and adapted to the 
Scottish language, giri oenUa irretortie e longinguo respiciat praOam,^ 
The earlier writers in general derive the word from the Latin aolea, In 
consequence of the bird's supposed habit of hatching its egg with its 
foot ; and in a note intercalated into Bay's description of the Solon 
Goose in the edition of his Itineraries published by the Ray Society, 
and edited by Dr Lonkester, we are told, though no authority for the 
•tatement is given, that * the Gannet, Sula alha, should be written 
Solent Goose, i.e., a channel goose.'" Hereon an editorial note 
remarks that this last statement appears to have been s suggestion of 
Yarrell's, and that it seems at least as possible l^t the^Solent" 
took its name from tbe bird. 
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nest is a Bhallow depresaion, either on the ground itself or 
on a pile of turf, grass, and seaweed— which last is often 
oonyejed a great distance. The single egg it contains 
has a white shell of the same chalky character as a Cor- 
morant’s (vol. vi. p. 407). The young are hatched blind and 
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naked, but the slate-coloured skin with which their body is 
covered is soon clothed with white down, replaced in due 
time by i:rne feathers of the dark colour already mentioned. 
The mature plumage is believed not to be attained for 
some three years. Towards the end of summer the majority 
of Ghinnets, both old and young, leave the neighbourhood 
of their breeding-place, and, betaking themselves to the open 
sea, follow the shoals of herrings and other dshes (the 
presence of which they are most useful in indicating to 
fishermen) to a great distance from land. Their prey is 
almost invariably captured by plunging upon it from a 
height, and a company of Gannets fishing presents a curious 
cmd interesting spectade. Flying in a line, each bird, wW 
it comes over the shoal, closes its wings and dashes per- 
pendicularly into the waves, whence it emerges after a few 
seconds, and, shaking the water from its feathers, mounts in 
a \^e curve, and overly takes its place in the rear of the 
string, to repeat its headlong plunge so soon as it again 
finds itself above its prey.^ 


IJe lai|[e number of Qannets, and the vaet quantity of fish the 
1 frequently animadverted upon, but the oomputatior 
on this last point are perhaps fallacious. It seems to be certain tha 
flsbes, and herrings in piurticular, were at least a 
plentiful as now, if not more so, notwithstanding that Oannets wax 
mow nnmmj^ Those f^nenting the Bass were redconed by Mac 
gulijray at 000 in 1881, w^e in 1869 they were computed a 
• decrease of two-fifths in 88 years. On Ailsa i 
1869 there were supposed to be as msny as on the Bass, but thei 
^ber WM esi^tad at 10,000 in 1877 {JUpart <m the Merrin, 
1878, pp. xxv. and 171),— boiiiR a diminution o 
one-sixth in eight yeun^, ornemrly twice as great ftS cm the Bass. 


Structurally the Oannet presents many points worthy 
of note, such as its closed nostrils, its aborted tongue, and 
its toes all connected by a web— Adiaracters which it pos- 
sesses in common with most of the other members of the 
group of birds (Steganopodes) to which it belongs. But 
more remarkable still is the system of subcutaneous air-cells, 
acme of large size, pervading almost the whole surface of 
the body, communicating with the lungs, and capable of 
being inflated or empti^ at the will of the bird. This 
peculiarity has attracted the attention of several writers — 
Montagu, Professor Owen (Proc. ZooL Soc., 1831, p. 90), 
and Maqgillivray ; but a full and particular account of the 
anatomy of the G^uet is still to be desired. 

In the southern hemisphere the Gannet is represented by 
two nearly allied but somewhat smaller forms — one, Stda 
capeiuia, inhabiting the coast of South Africa, and the other, 
S. serrator, the Australian seas. Both much resemble the 
northern bird, but tbe former seems to have a perman- 
ently black tail, and the latter a tail the four middle feathers 
of which are blackish-brown with white shafts. 

Apparently inseparable from the Gannets generically are 
the smaller birds well known to sailors as Boobies from 
the extraordinary stupidity they commonly display. They 
differ, however, in having no median stripe of bare skin 
down the front of tbe throat; they almost invariably breed 
upon trees, and are inhabitants of warmer climates. One 
of them, S, cyanopsy when adult has much of the aspect of 
a Gannet, but 8. piscator is readily distinguishable by its 
red legs, and 8, leucogaater by its upper plumage and neck 
of deep brown. These three are widely distributed within 
the tropics, and are in some places exceedingly abundant. 
The fourth, 8. variegatct^ which seems to preserve through- 
out its life the spotted suit characteristic of the immature 
S» haaaana, has a much more limited range, being as yet only 
known from the coast of Peru, where it is one of the birds 
which contribute to the formation of guano. (a. k.) 

GANS, Ebwabd (1798-1839), a distinguished jurist, 
was bom at Berlin, on the 22d March 1798. His father, a 
banker in Berlin, was of Jewish descent. Be was educated 
first at Berlin, then at Gottingen, and finally at Heidelberg, 
where he met Thibaut, the celebrated lawyer, and Hegel, by 
whom he was much attracted. He attended Hegel’s lectures 
at Berlin and became thoroughly imbued with the principles 
of the Hegelian philosophy. In 1825 he travelled for some 
months in England and France, and on his return was 
named professor eztraordinarius at Berlin. At this period 
tho historical school of jurisprudence was coming to the 
front, and Gans, already, from his Hegelian tendencies, 
predisposed to treat law historically, applied the method to 
one special branch of legal relations — the right of succession. 
His great work, Erhrecht in weltgeachicHlidien EniwuMung 
(4 vok 1826, 1825, 1829, and 1835), is still of permanent 
value, not only on account of its extensive survey of facts, 
but through the admirable manner in which the general 
theory of the slow evolution of legal relations is presented, 
j In 1830, and again in 1836, Gans visited Paris, and formed 
an intimate acquaintance with the knot of brilliant writers 
and lecturers, Cousin, Villemain, Michelet, and Quine^ who 
then made Paris the centre of literary culture and criticism. 
The liberality of his views, especially on political matters, 
drew upon Gans the displeasure of the Prussian Government, 
and in 1835 his course of lectures on the history of the 
last fifty years, aflUsrwards published ( Ywleawagm iiherd, 
GtacUcUt d. lH$ten fUnfzig Jahre), was prohibited. He 
died at Berlin in 1839. In addition to the works above 
mentioned, there may be noted the treatise on the right of 
possession (Ueber die 6frundlage dea Besitzea, 1829), a port^ 
of a systematic work on the Roman civil law {Syetem 
EbmiUhm CivU-rechU^ 1827), and a coUectiori pf his 
miscellaneous writings ( VermiacAte Schriften, 1832). Gane 
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edited the PhUoiophie der Geickiehte in Hegel’s Werke^ atid now he seems rather to represent the everlasting yonth^and 
contributed an admirable preface. beauty tliat attend on the godsi and to be tlie male counter- 

See on the life and works of Gans, Mevue de Jkux Mandes, Deo. part of Hebe, who was worshipped in Fhlius under the name 

Qanymeda (Pausanias, ii 13). More and more the myth 
GANSBACHER, Johann Baptist (1778-1844), a grows away from its earliest form, and as Greek manners 
musical composer of repute, was bom in 1728 at Sterzing altered the darkest side of their social system attached 
in Tyrol. His father, a schoolmaster and teacher of music, itself to it Through the Ionian Greeks the Asiatic custom 
undertook his son’s early education, which the boy con- of secluding women hml spread to the mother country 
tinued under various masters till 1802, when he became and superseded the old heroic manners. The presence of 
the pupil of the celebrated Abbate Vogler. To his con- wromen at meal-times, customary in the time of Homer 
nezion with this artist and with his fellow pupils, more iv. 221 ), was now discontmued. Beautiful youug male 
perhaps than to his own merits, Gausbadier’s j^rmanent slaves waited at banquets, and the feeling grew that the gods 
place in the history of music is due ; for it was during his also observed this custom. Ganymede was now conceived 
second stay with Vogler, then (1810) living at Darmstadt, os the favourite of Zeus. So early as the Hymn to Aphrodite, 
that he became acquainted with Weber and Meyerbeer, who : Zeus himself carries off Ganymede on account- of his beafiliy ; 
had also been attracted by the abbate’s reputation, and the ' and Theoguis (about 500 B.o.) speaks of the love of Zeus 
iL close friendship which sprang up among the three young ' for Ganymede as a well-known tale. In Crete especially, 
musicians, and was dissolved by death only, has b^ome i where the love of boys was systematized and legalized, and 
celebrated in the history of ^eir art But although J from which the habit spread over the whole of Greece, does 
Gansbacher owes the greater part of his reputation to this | the myth find nourishment and growth. On the one hand, 
circumstance, he was himself J)y no means without merit. > Zeus was represented to have himself, in the form of an 
He creditably filled the responsible and difiScult p^t of eagle, carried off Ganymede j on the other it was 

director of the music at St Stephen’s Cathedral, Vienn^ said that Minos, the primitive ruler and lawgiver of Crete, 
from 1823 till his death (July 13, 1844) ; and his composi- ^ had been the ravisher of Ganymede. In this way it was 
tions betray the musician of high gift and accomplishment attempted to give dignity and antiquity to a borrowed 
They consist chiefly of church music, not less than 17 and loathsome custom. The rapidity with which the habit 
masses, besides litanies, motets, offertories, Ac., being ' spread all over Greece makes the mythical embodiment 
amongst the number. He also wrote several sonatas, a of it fill an important place in the painting, sculpture, 
symphony, and one or two minor compositions of a dramatic ' and literature of Greece in its dedline. Thus it comes that 
kind. ^ I the name which once denoted the good genius that givetf 

GANYMEDE (Greek, raw/i,i^ 8 i 7 $, Latin, Ganpmedes) the best gifts to man was adopted in the vulgar Latin 
affords a typical example of the manner in which myth- under the form Catamitus to signify the most degraded of 
making continued as a living process through the whole of men (on this subject v. Bottiger, KunBt-Mpthol., ii. 35,^1). 
Greek history. In the thought of the primitive Indo- It is significant that in Greek art not one very early re- 
Germanic race, occupied with the simplest cares of living, presentation of the myth occurs (Overbeek, Kunst-Mytho^ 
a very frequent subject was naturally the rain; and their j logie^ p, 615); but in the middle and later periods it 
thought has been preserved to us in the form of mythology. ' becomes a favourite subject. Two moments especially are 
As &e rain descends to earth it is the chief blessing to | represented — (1) Ganymede carried off by the eagle, where 
men, while in the clouds it gladdens the dwellers there, j the eagle is sometimes Zeus’s messenger, but at other times 
Hence arises the idea of a dri^ for the gods — the soma of ' obviously Zeus himself, us is shown by the sensual passion 
the Hindus, the meth of the Norsemen, and the nectar of j apparent in both figures (Jahn, Arehcddtog, Bei^dge^ p, 
the Greeks — which plays such an important part in the i 20), and (2) Ganymede feeding or caressing the eagle. 

Rig Veda, Xhs Edda, the Homeric poet^. The j Besides PreUer’sand Jacobi’s elaborate works, see Knhn, iTcraS- 
guardian and giver of the divine dunk occurs in many . des Feuera ; Braun, Faiurgeach, der' Sage ; Hartung, Religum 

forms, sometimes as a bird, sometimes as a divine being, j Myth, der GrUchen ; Schwart^ Urmung der Myth, ; and on 

Just as the eagle brings • nectar to Zeus in Crete, so Odin j derivation of the name see Kuhn’s Zeitach,, ii. and v. 

takes the form of an eagle to steal the meth from Guttung GAP (the ancient Vapincum)^ a town of France, capital 

for the use of the gods. The same divinity that in heaven of an arrondissement and also of the department of Hautes 

distributo the drink to the gods is on earth the genius Alpes, is situated on the right bank of the Luye, 46 miles 
that presides over the due supply of water. Hence among S.R of Grenoble. It stands in a wide valley a^ut 2400 
the Greeks Ganymede, as this genius is called, exists in feet above searlevel, and is surrounded by an amphitheatre 
heaven as the Aqtmrius of the zodiac (Hyginns, fab. 224), of hills, over which tower the snow-covered mountains of the 
while on earth he b, as Pindar (fr. 267 [110]) tolls us, the Alps. In the vicinity are fine walnut avenues and vine- 
genius of the fountains of the Nile, which was par exed- yards, but the town, with the exception of a few modem 
Uiux the life-giving and fertilizing river of the eartL bouses, is badly built and has a somewhat miserable appear- 

But the form under which the Ganymede myth most ance. The chief public bmldings are the Gothic cathaSip, 
commonly appears has its origin in Ajsia Minor and in containing the tomb of the celebrated Constable de Lesdi- 
Crete. Homer (//., xx. 232) says that Ganymede was a gui^res, the court-house, the town-hall, the bishop’s palace^ 
son of Troa, and that the gods on account of his beauty the barracks, and the theatre* In 1866 a statue in black 
carried him off to heaven to dwell among the immortals marble was erected in front of the barracks to Baron de 
and pour out the wine for Zeus. The iXuU Iliad again Ladoucetto, a former prefect of the Hautes ^iUps. Gap is 
makes him the son of Lymedon, and says that &us the seat of a conrt of primary jurisdiction, and has a com- 
gave his father a golden vine in exchange for him. In munal college, a diocesan seminary, a public library, and a 
the l^jan Ganym^e there is not much trye left of the museum of antiquities, natural history, botany, and geology, 
old kindly genius who distributes the blessing out of the The manufactures comprise woollen, linen, and silk goods, 
clouds. We may indeed, when we remember that the leather, and dressed skins. In the vicinity are some marble 
Greeks ad mire d personal beauty as almost divine (qf, Hdt., quarries, which were known to the Romans. The town 
Ve 47), be able to see in this translation the good genius l^ame the seat of a bishopric in the 4th century, and ita 
retitrniDg alive to heaven after bis sojourn on earth, an idea bishops were for a long period styled princes and counts of 
that oocma in the mythology of almost every race. But Gap. In formertimes it suffered greatly from the devaita- 
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tioDi of the Lombards and Moors, from the plague, and 
from earthq^es ; and in 1692 it was almost burned to the 
ground by Duke Victor Amadeus of Savoy. The population 
in 1876 was 7249. 

OAE^T, DoMuriQUB Joseph (1749 - 1833), was bom 
at Bayonne, 8th Septwber 1749. After receii^ a good 
education under the directipn of a relation who was a cuid, 
he came to Paris, where he obtained introductions to the 
most distinguished writers of the time, and became a con- 
tributor to the En^dopHie Methodique and the Met'cure 
4e Fnmce. He gained considerable reputation by an 41oge 
on L'Hdpital in 1778, and was afterwords three times 
orowned by the Academy for ^loges on Sugar, Montausier, 
gad Fontenelle. In 1786 he was named professor of 
nutory at the Athenseum, where his lectures ei^oyed an 
equal popularity with those of Laharpe on literature. 
Being chosen a deputy to the states-general in 1789, he 
rendered important service to the popular cause by his 
narrative of the proceedings of the Assembly contributed to 
the Journal de Parts. Possessing strongly optimist views, 
n mild and irresolute character, and indefinite and change- 
able convictions, he played a somewhat undignified part in 
the great politick events of the time, and became a pliant 
tool in carrymg out the desi^s of others. He succeeded 
Danton as minister of justice in 1792, and in this capacity 
had entrusted to Idm what he called the eommission affreuse 
of communicating to Louis XVL his sentence of death. In 
1793 he became minister of the interior, and during the 
Heign of Terror he was imprisoned, but he received4Lis liberty 
after the revolution of the 9th Thermidor, and was 
minister of public instruction. In 1798 he was appointed 
ambassador to Naples, and in the following year he became 
a member of the Council of the Ancients. After the revolu- 
tion of the 18th Brumaire, he was chosen a senator by 
Napoleon and created a count During the Hundred Da 3 m 
he was a member of the chamber of representatives, and 
strongly opposed the recall of the Bourbons. In 1803 he 
was chosen a member of the Institute of France, but after the 
restoration of Louis XYIIL his name was, in 1816, deleted 
from the list of members. After the revolution of 1830 he 
was named a member of the new Academy of Moral and 
Political Science. ^ He died at Ustaritz near Bayonne, 
April 25, 1833. His writings are characterized by elegance, 
^jrace, and variety of style, and by the highest kind of 
rhetorical eloquence ; but his grasp of his subject is supers 
fioial, and his criticisms have no root in fixed and philo- 
sophical principles they are not unfrequently whimsical and 
inconsistent. He must not be confounded with his elder 
brother Dominique (1736-1799), who was also a deputy to 
the states-genend. 

^ worto of Garat include, besides those already mentioned, 
CoTuidirations mr la llhKiltUion fram^iae^ Paris, 1792 ; Mimoires 
8ur la JUvoluUoTi, ou Expoai da ma ccmduiU, 1796 ; M^moirea aur 
la vie de If. Smrd; aur aea krUa^ et am U XVIIl^ aiicle, 1820 ; 

Joubert, K14ber, and Besaix ; seveiid notices of distin- 
.^nuned persons j and a large number of articles in periodicals. 

:^jBA R AT, PusRiu^EAX (1764-1823), one of the most 
fan^us ungers of his time, nephew of the former, was bom 
at Ustanti^ 25th April 1764. Gifted with a voice of ex- 
ceptional timbre and compass, he devoted himself, from an 
to the cultivation of his musical talents. On 
^unt hi%manifesting a distaste for the legd profession, 
lor whi^ liig father wished him to study, he was deprived 
of his allowance, but he obtained through the patronage of a 
f nend ^e ofke of secmtaiy to Comte d’Artois, and was 
to give musical lessons to the queen of 
i^i^oe. After the Revolution he becaihe a professional 
•su^r, and on aocoimt of a song which he had compost in 
raerence to the misfortunes of the royal family he was 
worn into prisom On regaining his liberty he went to 
xlambnrg, where he at once achieved extraordinary success ; 
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and by his subsequent appearances in Paris, and his visits 
to Italy, Spain, Germany, and Russia, he for himself 
a reputation as a singer unequalled by any other of his own 
tima He was a keen partisan of &e composer Gluck in 
opposition to Handel On the institution oi the Conserva- 
toire de MiAique, he became its professor of muging. He 
is also the composer of a number of songs, many of which 
have considerable merit He died Ist March 1823. 

GARAY, JjInos (1812—1853), Hungarian poet and 
author, was bom 10th October 1812, at SzegszArd, in the 
county of Tolna. From 1823 to 1828 he studied at 
Flinfkirchen, and subsequently, in 1829, at the university 
of Pesth. Here, having become acquainted with the 
works of the best German authors, he devoted himself to 
literary pursuits, and in 1834 brought out an heroic poem, 
in hexameters, under the title Caatdr. After this he issued, 
in quick succession various historical dramas, among which 
the most successful were Arb6cz, Orazdgh Ilana^ and Bdthari 
Erzaihetf — ^the first two publish^ at Pesth in 1837, and the 
last in 1840. From 1833 to 1836 Garay was, moreover, 
UBOciated \nth the literaiy^ journal Regelo (Taleteller), and 
in 1837 assisted in the editorship of &e periodical Rajzo- 
lakh (Sketches). At the beginning of 1838 he removed to 
Presbuig, where he was for some time engaged in editing 
the political journal Himbh (Herald). He returned to Pesth 
in 1^^, when he was elected a corresponding member of 
the Hungwian Academy of Sciences. In 1842 he was 
admitted into the KisfsJudy Society, of which he became 
second secretary. Garay enriched Hungarian literature 
with numerous lyrical poems, ballads, and tales. The 
first collection of his poems was published at Pesth in 
1843 ; and his prose tales appeared in 1845, under the title 
of ToUrajaok (Sketches with the Fen). H . ii^ historical ballads 
and legends, styled Arpddol Pesth, 1847 (2d ed. 1848), 
showed him to be a master in the art of ballad writing. 
Some of his Ijnrical poems also are excellent, as^ for example, 
Balaimi Kagylth (Shells from the Balaton Lake), Pesth, 
1848. His legend Boanydk ZaAfija^ Pesth, 1847, as also his 
poetical romance Frang^n Kriadfm (Christopher Frauge- 
pan’s Wife), Pesth, 1846, gained ^e prize of the Kisfaludy 
Society. His last and most famous work was an historical 
poem in 12 cantos, with the title Ldazl6 (Saint Ladis- 
laus), Eger, 1852 (2d ed. Pesth, 1853, 3d ed. 1863). In 1848 
C^ray ivas nominated professor of Hungarian language and 
literature to the university of Pesth, but in the following year 
he resigned that post. In 1850 he became enfeebled in 
health, and at length ' unfit for further literary efforts. 
After about four years’ illness, he died on the 5& Novem- 
ber 1853, in great want, in the forty-second year of his 
age. A collective edition of his poems was published at 
Pesth the yw after his death by F. Ney (2d ed 1860), and 
several of his poems have been translated by Kertbeny. 

See Oaray Jdnoa Haazea kSltenUnyeif 2d ed., Pesth, 1860 ; and 
Diehtungen vtm Johann Oaray , 2d ed., Vienna, 1856. 

GARBO, Rxffaxllino del (1466-1524), a Florentine 
painter. His real name was Raffaello Capponi ; Del Garbo 
was a nickname, bestowed upon him seemingly from the 
graceful nicety (garbo) of his earlier works. He was a 
scholar of Filippino l^ppi, with whom he remained till 
1490, if not later. He showed great facility in design, and 
excited hopes whidi the completed body of his works fell 
short of. He married and h^ a large family ; embarrass- 
ments and a hapha 2 sard manner of work ensued ; and finally 
he lapsed into a veiy dqjected and penurious condition. 
Three of his best tempera pictures are in the Berlin Gallery ; 
one of the Madonna standing with her Infant between two 
musioian-angelB, is particularly attractive. We may also 
name the oil-painti^ of the Resurrection done for the 
church of Monte Oliveto, Florence, now in the academy of 
the same city, ordinarQy reputed to be Raffaellino’s IDa8te^ 

* It. _ Wf% 
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piece ; the ceiling of the Cara& Chapel in the church of 
the Minenra, Rome; and a Coronation of the Virdn in 
the Louvre, which is a production of much merit, wou^ 
with somewhat over-studied grace. Angelo AUori was Qb 
pupil 

GARQAO, Pbdeo Antonio Correa (1724-1772), 
Portuguese lyric and dramatic poet, was bom in the neigh- 
bourhood of Lisbon on the 24th of April 1724. Almost 
nothing of his biography is known except that he lived a 
life of quiet domesticity and learned leisure, in a rural 
retreat at Fonte-Santa near the capital, till about his thirty- 
sixth year, when he was imprisoned on an obscure charge 
which is l^lieved to have arisen out of some expressions in 
his writings that had given offence to a despotic Government. 
After Iftn^iahing in confinement for eighteen mouths, he 
was released by death on the 10th of November 1772. His 
works, which mclude sonnets, odes, satires, and epistles, 
as well as dramatic pieces, were published for the first time 
in a collected form in 1778 (Ohras poeticas de P, A, C. 
Gar^)^ and are regarded by the Portuguese as having 
marked a period of revival in their national liberatura 
While, however, in an age of great degeneracy he succeed^ 
in exhibiting purity and refinement of taste, be cannot be 
said to have given any indications of an original or power- 
ful genius. His dramas are confessedly imitations from 
foreign models ; while his odes, epistles, and satires, which 
have earned for him the title (shared by Ferreira) of ** the 
Portuguese Horace,” at once reveal the source of their 
inspiration. His endeavour, moreover, occasionally to ap- 
proach the classic style more nearly by substituting quantity 
for rhjrme can hardly be regarded as very successful 

GARCIA, Mangel (1775-1832), or, in full, Manoel 
Garcia del Popolo Vicente, was bom in 1775 at Seville. He 
began artistic life as chorister at the cathedral of Seville, and 
simultaneously studied music under the best masters of his 
native city. At the age of seventeen he made his d^but on 
the stage at Cadiz, in an operetta of his own composition. 
Soon fidterwards he appeared at Madrid in his twofold 
capacity of singer and composer. His reputation being 
thus established, he proceeded to Paris, where he appeared 
for the first time, in 1808, in Faer’s opera GrUelda. Here 
also he was received with great applause, his style of sing- 
ing being especially appreciated. This he further im- 
proved by careful study of the Italian method in Italy itself, 
where he continued his successes. His opera, The Caliph 
of Bagdad^ was favourably received at Naples in 1812, 
but his chiel successes were again due to his perfection 
as a vocalbt In 1824 he went to London, and thence 
proceeded to America (1825) with a comi)any of excellent 
artists, amongst whom were his son Manoel and his 
daughter Maria, better known under her subsequent name 
of Malibran. He extended his artistic tour as far as Mexico, 
and was on the point of returning to Europe in order to 
retire from public life, when he was robb^ of his well- 
earned wealth by brigands on his way to Vera Cruz. 
Settled again in Paris he soon retired from the stage, and 
devoted himself exclusively to teaching. He died in 1832. 
His method of teaching was unsurpassed, and some of the 
most celebrated singers of the early part of the century 
were amongst his pupila He also wrote an excellent book 
on the art of singing called Metodo di canto. Amongst 
his pupils were ^ children (already mentioned), who, as 
well as his daughter Paulina, worthily continued his name 
in the musical world. 

OABdLASO DE LA VEGA (1503-1536), soldier and 
poet, was bem at Toledo in 1503. His father, Garciltso 
(Gamias Laso or Garcilasso) de la Vega, was counsellor of 
state to Ferdinand and Isabella, and for some time their 
ambassador at the court of Rome ; by his mother he was 
descended from the illustrious house of Guzman. At the 


-GAR 

age of seventeen he received a military appointment as a 
contino ” or guardsman to Charles V., and in that capacity 
took part in the war against the insurgent comuneroa, having 
been present at the battle of Olias near Toledo, where he 
received a wound in the face. He afterwards served in the 
north of Italy, and gained great distinction by his bravery^ 
particularly at the battle of Pavia in 1525. His marriage 
with a lady of the household of Queen Eleanor, which took 
place in the following year, suspended only for a very dbort 
time his activity in military and diplomatic employments ; 
he took part in the repulse of the Turks from Vienna in 
1529, was present at the splendid ceremonial connected 
with the coronation of the emperor at Bologna in 1530, 
and was charged with a secret mission to Paris in autiugn 
of the same year. In 1531 he accompanied the duke of > 
Alva to Vienna, where, for having been in some way privy 
to the clandestine marriage of 1^ nephew to one of the 
ladies of the court, he was imprisoned for sdme months on 
an island in the Danube. It wasduring this captivity that 
he composed the fine ‘^canciou” commencing **Con un manso 
ruido de agua corriente y clara.” Released and restored 
to favour in June 1532, he at once went to Naples on the 
staff of Don Pedro de Toledo, the newly-appointed viceroy, 
by whom he was twice sent on public business of importance 
to Barcelona, in 1533 and in 1534. After having accom- 
panied the emperor on his Tunis expedition in 1535, where 
he fought bravely and received two severe wounds, he was 
employed as a confidential agent at Milan and Genoa in 
negotiations connected with l^e proposed invasion of Pro- 
vence, and afterwards joined the expedition itself when it 
took the field. Being with Charles in the neighbourhood 
of Freijus during the retreat from Marseilles, Garcilaso de 
la Vega was ordered to silence a small fort at the viliags of 
Muy, which had been harassing the movements of the army. 
In the successful discharge of this duty ho received a wound 
on the head which, twenty-one days afterwards, at Nice,, 
proved fatal (October 14, 1536). His literary remains, few 
in number, but destined to exert a powerful influence on 
the subsequent development of the poetry and general 
literature of bis native country, were committed to the 
charge of his friend Boscan, who was preparing them for 
publication along with his own when death overtook him in 
1540. The volume ultimately appeared at Barcelona in 
1543, and has often been reprinted Garcilaso’s share in 
it consists principally of three eglogas or pastorals, w'hich 
the Spaniard reg^ as among the finest works of the kind 
in their language, and which for sweetness of versification and 
delicacy of expression take a high rank in modem European 
literature. In addition to the pastorals, there are thirty- 
seven sonnets, five canciones, two elegies, and an epistle in 
versi sciolti, in all of which the influence of Boscan is plainly 
felt, as well as that of the Italian models whom both poets, 
avowedly imitated, Petrarch, Bembo, Ariosto, and Sannazaro. 
The poems rapidly gained a wide popularity ; and within 
a century of their appearance they had b^u edited and 
commented on as classics by Sanchez, Herrera, and Tamayo 
de Vargas. ^'Imitated by Lope de Vega in every possible 
way, praised more and cit^ oftener than any other poet by 
the genius of Cervantes, Garcilaso de la V^ has como 
down to us enjoying a general national admiration such as 
is given to hardly any other Spanish poet, and to none that 
lived before his time ” (Tickno^. An English translation of 
his works was published by Wiffen in 1823. 

a^RCILABO INCA DE LA VEGA (1540-1616), 
historian of ancient Peru, was born at Cuzco in 1540. Hia 
father was a cadet of the illustrious family of La Vega, who* 
had gone to Peru in the suite of Pedro de Alvoredo, soon 
after the conquests of Pizarro; his mother was of the 
Peruvian blood-roy^ a circumstance of which he was not 
a little proud, as giving a right to the title which he claimed 
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Iqrt invariably subsorifanig hunadyC ^^Inca.” In 1560 he 
removed to Spain, and, having entered the military service, 
was engaged in the wan againat the Moors and Turka. 
Disappointed in the inadequate recognition of hia services by 
the crown, he retired while still a young man into private 
life at Oordova, where he gave himself to literature, and 
produced the learned historical work by which he is now 
known, the C<memtarioB RecUea gw trcUan dei Origen de los 
Yneas, reges qwfueron del Peru, de eu IdoteUria, Leyee, dke. ; 
eon la ffistoria general de Peru, The first part was pub- 
liriied in 1609, and the second within a few months of his 
death, which occurred in 1616. His thorough acquaintance 
with the language and traditions of his maternal ancestors 
g|ve his work an altogether peculiar value. It is, accord- 
m^y, the source from which all subsequent writers on the 
subject have most largely drawn, and still continues to be 
the chief original authority upon ancient Peru. An inac- 
curate English translation was published by Sir Paul Bycaut 
in 1688. There is also a French translation, which was 
published in 1727. 

GABD, a department in the south of France, consisting 
of part of the old province of Languedoc, is bounded N. by 
the departments of Loz^re and Ardeche, E. by the Bhone, 
which separates it from Vaucluse and Bouches^u-Bhdne, 8. 
by Hdrault and the Mediterranean, and W. by Aveyron. 
It lies between 43“ 27' 25" and 44“ 27' 20" N. lat, and 
between 3“ 15' 39" and 4“ 50' 44" E. long. The western 
and northern districts of the department are occupied by 
the range of the Ctivennes, which on the frontier of Loz&re 
attain a height of 5120 feet. The whole of this region is 
celebrated for its fruitful valleys, its gorges, its beautiful 
streams, its vines, and its chestnut, mulberry, and other 
fruit trees, with which the mountains are often clothed to 
their summits. From the C4vennes the land gradually 
declines to the Bhone and Mediterranean. The southern 
portion, which extends to the sea, and was probably at one 
time covered by it, is a low plain with numerous l^es and 
marshes. Besides the Bhone, which bounds the department 
on the E., and the Ardkhe, the lower portion of which 
forms part of its boundary on the N., the principal rivers 
are the Cize, Gard, Vidourle, and H4rault. The most 
northern of these is the Ceze, which rises in the C4venaes, 
and after a course of about 50 miles in an E.S.E. direction 
falls into the Rhone below Bagnols. The Gard, or Gardon, 
from which the department takes its name, is also an 
affluent of the Rhone, and rising in the C^vennes from 
several sources, traverses the centre of the department, having 
a length of about 60 miles. In the upper part of its course 
it flows through a succession of deep mountain gorges, and 
from the melting of the snows on the C^vennes is subject 
to inundations, which often cause great damage. Its waters 
not unfrequently rise 18 or 20 feet in a few hours, and its 
bed is sometimes increased in width to nearly a mile. The 
Vidourle flows in a S.S.E. direction from its source near 
Le Vigan, and after a course of about 50 miles falls into the 
sea. Below Soifimi^res it forms the western boundary of 
the department The H4rault has its source and part of its 
course in this department The Canal de Beaucaire extends 
from the Bhone at the town of that name to Aigues Mortes, 
which oommunioates with the Mediterranean by means of 
the Grand-Boubine canal The climate is generally very 
mild but is rather changeable, and cold and violent storms 
of wind are not uncommon. The department is rich in 
minerals, which constitute one of the chief sources of its 
wealth. Iron, coal, and argentiferous lead mines are ex- 
tensively worked ; and manganese, zinc, and' antimony are 
found. Great quantities of salt are obtained from the salt 
marshes along the coast. The gypsum and other quarries 
employ a considerable number of workmen. The fisheries 
are very productive. The manufactures are extensive, and 
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include silk, cotton, and woollen fabrics, ironware, hats, 
gloves, paper, leather, earthenware, and glass. The chief 
grain crops are wheat, oats, rye, and barley. Lentils, pease, 
and potatoes are also grown. Gard is famed for its cattle, 
its breed of small horses, and its sheep, the wool of which 
is of a very fine quality. The principal fruit trees are the 
olive and mulberry. The vine is extensively cultivated 
and yields excellent red and white wines. Gard is divided 
into the arrondissements of Nhnes, Alois, Uz^s, and Le 
Vigan, with 38 cantons 347 communes. The chief town 
is Nimes. The total area is 2256 square miles, and the 
population in 1866 was 429,747 and in 1876 423,804. 

GABDA, Lake of, the Italian Laoo di Gabpa and 
ancient Benacus, the largest and most eastern of the preat 
lakes of northern Italy. It is enclosed by Alpine ndges 
on both sides, except towards the south, where it widens 
out into the Lombard plain. The northern extremity 
belongs to the Austrian district of Tyrol, while the 
remainder is divided between the two old Italian pro- 
vinces of Venetia and Lombardy. The length of the 
lake is about 38 miles ; its width varies from 2 or 3 miles 
in the north to 11 or 12 in the south; and its area is esti- 
mated at 135 square miles. The ordinary elevation of the 
surface above the level of the sea is 320 feet, but this is 
increased by 3 or 5 feet by the melting of the Alpine snows 
at the beginning of summer. The greatest depths are about 
900 or 1000 feet. At the northern extremity it receives the 
waters of the Sarca, a comparatively small Tyrolese stream, 
and at the south eastern comer, at Peschiera, its surplus is 
conveyed by the Mincio to the Po. Navigation on the one 
hand is frequently rendered dangerous by sudden bursts of 
storm, while on the other baud it is facilitated by the 
two regular winds called the Ora or Andar and the Sover, 
of which the former blows from the, south from midday to 
midnight, and the latter from the north from midnight to 
midday. Especially in its southern quarters, the lake is 
very rich in fish, the more important species being the 
salmon-trout, the carpione {Salmo punctatue), the trout, the 
Bardina {Alausa vulgarie), the eel, and the arvole. The 
principal towns and villages along the Riviera or western 
side of the lake are — Desenzano, in the south ; Solo, with 
4500 inhabitants; Maderno, with 1500 inhabitants; Tos- 
colano, with 2000, famous for its paper-mills, introduced 
in 1386 ; Gargnano, with 4000 ; Limone ; and Biva, at the 
northern extremity, with about 6000. Proceeding south 
along the eastern side we find Torbole, Malcesine, Torn, 
Garda, which gives its name to the lake, Lacize, and 
Peschiera. Desenzano and Torri are the chief seats of the 
fish trade. Steamers ply regularly from Desenzano to Biva, 
and from Biva to Peschiera. The scenery of the Garda 
is not BO fine as that of the Lake of Como, but it is 
remarkable for the luxuriance of the vegetation, especially 
on the beautiful promontory of Sirmione, which projects 
from the southern shore, and still contains the ruins of the 
villa once inliabited by Catullus. The lemon ripens its 
fruit at several places round the lake, though the trees 
require to be carefully covered, and even artificially 
warmed, during the frosts. The whole number is estimated 
at about 18,000, and each may produce about 1000 
lemons. 

The lake was well known to the RomatiH as Bniiacus {n^vaKot), 
and its etonns are descril^ed by A'irgil in the familiar line— 

** FlucHbua et fretnUu aaewrgenBy Bcmce, Tmrim.** 

In several ancient inscriptions the name Benocenses occurs ; and 
some antiquaries on no more authoiity liave 8Ui>po8ed that thei’e 
must have been a town of its own name on the lake. According to 
a not improbable hypothesis there was formerly a navigable channel 
from tiie Adriatic to the Beuacus; and we know from inacril^ 
stones preserved in the Museo Filumionico of Peschiera (the 
ancient Ardelica) that a rich corporation of shipowners sidstod in 
Ae town (Collegivm nomculatycrum Arddicenriu-m), If such a 
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pamge to the tea was available in the later Boman period, it mtift 
at least have disappeared before the end of the 15th century ; for 
when in 1488 the Venetians wished to bring their vessels from the 
Adige to the lake they oonve^ them overland from tbeneighbonr- 
hoMof Mori to Torbole. This Ueroakan undertaking was proposed 
by Blasio de Arboribns and Nioolo Sorbolo, and it was successftilly 
aocompUshed at a cost of 15,000 ducats. Ab early as 1827 a steam- 
boat of 28 horse-power, the ** Arciduoa Banieri,*' was launched on 
xhe lake at Desensano by a Milan company ; and in 1884 it was 
superseded by another of 18 horse-power. In 1880 Francesco 
Montagni of Biva built a boat, the ** Manubrio,'* the machinery of 
which was moved by 8 horses going round and round on the deck ; 
but in 1889 he gave it up as unprofitable. In 1878 there were four 
steamboats on the lake in the service of the railway company of 
Upper Italy, besides thirty-one vessels with a totm tonnage of 
al^ut 400 tons, and about 600 fishing boats. The Italian Govern- 
ment also maintained four gunboats at Peschiera. 

See Dal Pozzo, Loffo, SirUzxa, e JRocca di Oarda. e Oardeaanat 
Verona, 1678 ; Volta ^rafino, I>eacrm<m$ dd Logo di Oarda, 
Mantua, 1828 ; Eroolani, Ouida al Logo di Oarda, MUan, 1846 ; 
Bignami, H Logo di Oarda, Milan, 1878. 

GARDAIA, or Oharoata (in the local documents 
Taghardeit), a town of North Africa in the Algerian Sahara, 
situated on a hill in the middle of the Wadi Mezab, on the 
route between Morocco and Tripoli, about 36 miles W.N.W. 
of Wargla, in 32^ 28' N. lat, and 4^ 39' E. long., at a 
height of 1755 feet above the sea-leveL Oardaia is well 
built of limestone, and defended hy a bastioned wall pierced 
with seven gates. There is a Jewish quarter inhabited by 
about 200 families who hold a large part of the industry 
of ^e town in their hands j but the principal inhabitants 
are the Beni Mezab, who speak the awal domaab, a dialect 
of the Berber language slightly modified by Arabic. 
According to native accounts we town was founded in 952 
of the Hegira. In modem times the Turks under Raisa 
Salah Bey attempted to subjugate the inhabitants, but their 
invasion was successfully repwed. Aghrem Baba Safid, a 
small ruined town to the west of Qardaia, is the fortified 
post in which the Beni Mezab took refuge. At the time of 
Duveyrier’s visit in 1859, Gardaia paid a tribute of 45,000 
fnincs to the French. The population is estimated at from 
13,000 to 14,000. 

GARDELEGEN (formerly Gabdelebbn and Gardle- 
bek), the chief town of a circle in the government district of 
Marburg, Prussian Saxony, is situated on the right bank 
of the Millie, 28 miles N.N.W. of Magdeburg. The in- 
habitants are employed in agriculture, linen and woollen 
manufacture, button-making, calico-printing, and brewing. 
The chief buildings are the hospital found^ in 1285, and 
the higher borough school The population in 1875 was 
6389. 

Gsrdelegeii is a place of great antiquity. In 688 it was destroyed 
^ Dervan, duke of the Wen(^ but It was rebuilt in 924 by ^ng 
Henry L For a long time it was the seat of a line of margrave 
princes. It remained a free town until 1478. It suffered conrider- 
ably in the Thirty Years' War, and in 1775 it was burned by the 
French. On the nei^bourii^ heath Maigrave Louis 1. gained 
in 1848 a victoiy over Otto the wild of BrunawidL 

GARDENING. See Horticultubb. 

GARDINER, a city of the United States in Kennebec 
counly, State of Maine, is situated at the junction of the 
Kennebec and Cobosse rivers, 10 miles S. by R of Augusta. 
The water-power of the Cobosse river is much utilized for 
manufactures, and the town has saw-mills, paper-mills, iron 
foundries, a woollen factory, a tannery, a pottery, and 
manufactories of sashes and blinds, and is the headquarters 

the ice-bosiness on the Kennebec. It is connect^ with 
FiMstoDi on the other side of the river, by a bridge 900 
feet in lengtL The popolation in 1870 was 4497. 

GARDINER, Colonel James (1687-1745), a Scottish 
•oldier, was bom at Osrriden in Linlithgowshire, January 
10, 1687. At age of fourteen he entered a Scottish 
tegiment in the Dntch service, and was afterwards present 
at the balde of Bamillies, i^re he was wounded He 


subsequently served in different cavalry regiinentB, end in 
1730 was advanced to the rank of liautenantKsoIo^ and 
in 1743 to that of colonel He fell at the bat^ of 
Prestonpans, September 1, 1745. The ciroumstanoee of his 
death are described iu Sir Walter Scott’s Waiverley, In his 
early years he was distinguished for his recklessness and 
profii^cy, but, in 1719, a supernatural vision, as he re- 
^rd^ led to his conversion ; and from that time he 
lived a life of great devoutness and of thorough con- 
sistency with his Christian profession. EQa life was written 
by Dr Philip Doddridge. 

GARDINER, Stephen (1483-1655), bishop of Win- 
chester and lord chancellor of England was l^m at Bury 
St Edmunds in 1483. He is beUeved to have beenjj|he 
illegitimate son of Dr Woodville, bishop of Salisbury, 
brother of Elizabeth Woodville, queen of Edward IV. If 
so, he lost his father when he was only one year old ; but 
his education seems to have been carefully provided for. He 
was sent to Cambridge and studied at Trinity Hall, where 
he greatly distinguished himself in the classics, especially 
in Greek. He afterwards devoted himself to the canon and 
civil law, in which subjects he attained so great a proficiency 
that no one could dispute his pre-eminence. He received 
the degree of doctor of civil law in 1520, and of canon law 
in the following year. Ere long his abilities attracted the 
notice of Cardinal Wolsey, who made him his secretary, and 
in this capacity he is said to have been with him at More 
Park in Hertfordshire, when the conclusion of the celebrated 
treaty of the More brought Henry VIIL and the French 
ambassadors thither. It is stated, and with great probar 
bility, that this was the occasion on which he was first in- 
troduced to the king’s notice, but he does not appear to 
have been actively engaged in Henry’s service three 
years later. In that of Wolsey, he undoubtedly acquired 
a very intimate knowledge of foreign politics, and in 1527 
he and Sir Thomas More were named commissionerB on the 
part of England in arranging a treaty with the French 
ambassadors for the support of au army in Italy against 
the emperor. That year he accompanied Wolsey on his 
important diplomatic mission to France, the splendour and 
magnificence of which are so graphically described by 
Cavendish. Among the imposing train who went with the 
cardinal— including, as it did, several noblemen and privy 
councillors — Gardiner alone seems to have been acquainted 
with the real heart of the matter which made this embassy 
a thing of such peculiar moment Henry was then parti- 
cularly anxious to cement his alliance with Francis L, and 
gain his co-operation as far as possible in the object on 
which he had secretly set his heart— a divorce from 
Catherine of Aragon. In the course of his progress 
through France he received orders from Henry to send 
back his secretary Gardiner, or, as he was called at court. 
Master Stevens, for fresh instructions; to which he was 
obliged to reply that he positively could not spare him 
as he was the only instrument he had in advancing the 
king’s ** secret matter.” Next year Gardiner, though still 
nominally in the service of Wol^y, was sent to Italy along 
with Edward Fox, provost of Bang’s CoUege, Cambridge, 
to promote the same business with the pope. His de- 
spatches on this occasion are still extant, and whatever we 
may think of the cause on which he was engaged, they cer- 
tainly give a wonderful impression of the ze^ and ability 
with which he discharged his functions. Here his perfect 
familiarity with the canon law gave him an advantan over 
all with whom he had to negotiate. Clement VTL, who 
was then at Oreleto, and had just recently escaped from 
captivity at St Arigolo at the hands of the impeziaUsts, did 
not wish to offend the king of Eogland, but was still more 
in dread of the emperor. He only desired to temporise. 
But Gardiner would not allow him to take refuge in an 
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evative policy. Wliat waa to be thonght, he said, of a 
apiritaal guiae who either could not or would not ehow the 
wanderer his way 1 Ther Idng and lords of England would 
be driven to think that God £ui taken away from the Holy 
See the key of knowledge^ and that pontifical laws whic^ 
were not clear to the pope himself might as well be com- 
mitted to flames. 

In short, it was owing to Gardiner’s vigorous advocacy 
that the celebrated commission was issued to Cardinals 
Wolsey and Oampeggio to try the cause in England. After 
obtaining it he was recalled, but early in the following year, 
1529, as Oampeggio delayed proceeding, he was sent once 
more to Borne. This time, however, lus efforts were un- 
availing. The pope would make no farther concessions, 
and would not eVen promise not to revoke the cause to 
Borne, as he did very shortly after. Gmrdiner’s services, 
however, were fully appreciated. He was appointed the 
king’s secretary. He h^ been already some years arch- 
deacon of Taunton, and the archdeaconry of Norfolk was 
added to it in March 1629, which two years later he re- 
signed for that of Leicester. In 1530 he was sent to 
Cambridge to procure the decision of the university as to 
the unlawfulness of marriage with a deceased brother’s 
wife, in accordance with the new plan devised for settling 
the question without the pope’s intervention. In this he 
succeeded, though not without a good deal of artifice, more 
creditable to his ingenuity than to his virtue. In November 
1531 the king reward^ him for his services with the 
bishopric of Winchester, vacant by Wolsey’s deatL The 
promotion was unezpec^, and was accompanied by ex- 
pressions from the ting wtich made it still more honour^ 
able, aa showing that if he had been in some things too 
subflsrvient, it was from no abject, self-seeking policy of his 
own. Gardiner had, in fact, ere this remonstrated boldly 
with his sovereign on some points, and Henry now reminded 
him of the fact *^I have often squared with you, 
Gardiner,” he said familiarly, but I love you never the 
worse, as the bishopric I give will convince you.” It must 
be owned, however, that his next distinguished service was 
not a very creditable one ; for he was, not exactly, as is 
often said, one of Cranmer’s assessors, but, according to 
Cranmer’s own expression, ^‘assistant” to him as counsel for 
the king, when the archbishop, in the absence of Queen 
Catherine, pronounced her marriage with Henry null and 
void on the 23d May 1533. Immediately afterwards he 
was sent over to Marseilles, where an interview between the 
pope aiud Francis L took place in September, of which event 
Henry stood in great suspicion, as Francis was ostensibly 
his most cordial ally, and had hitherto maintained the 
justice of his cause in the matter of the divorce. Here he 
intimated the appeal of Henry YIIL to a general council in 
case the pope should venture to proceed to sentence against 
him. He tiso made a like appeal in behalf of Cranmer. 
Next year he and other bishops were called upon to vindi- 
cate the kin^s new title of " Supreme H^ of the Church 
of England.’’ The result was his celebrated treatise De 
Vera OhedietUia^ the ablest, certainly, of all the vindications 
of royal supremacy. In 1535 he h^ an unpleasant dispute 
with Cranmer about the visitation of his diocese. Daring 
the next few years he was engaged in various embassies in 
France and Gemmny. He was indeed so much abroad 
that he liad Utile influence upon the king’s councils. But 
in 1539 he was much concerned in the drawing up and 
passii^ through the House of Lords of the severe statute of 
the Six Axtides, which led to the resignation of Bishops 
Latimer and Bhaxtou and the persecution of the whole 
^testont Mrty* In 1540, on the death of Cromwell, earl 
of Es^ he was dected chanceUor of the university of 
Orabiidge. few years later he attempted, in concert 
with others, to fasten a charge of hereor upon Archbishop 


Cranmer in connexion with the Act of the Six Articles ; 
and but for the personal intervention of the king he would 
probably have succeeded. He was, in fact, though he had 
supported the royal supremacy, a thorough opponent of Uie 
Beformation in a doctrinal point of view, and it was sus- 
pected that he even re^tkl his advocacy of the royal 
supremacy. He certainly had not approved of Hen^s 
general treatment of the church, especially daring the 
ascendency of Cromwell, and he was frequenlSy visited witli 
storms of royal indignation, which he schooled himself to 
bear with patience. In 1544 a relation of his own, named 
German Gainer, whom he employed as his secretary, was 
put to death for treason in reference to the king’s supremacy, 
and his enemies insinuated to the king that he himself was 
of his secretary’s way of thinking. But being warned oi 
his danger he sought an interview with Henry, in which he 
succeeded in clearing himself of all injurious imputations 
That he was party to a design against Queen Catherine 
Parr, whom the ting was at one time on the point of com 
mitting to the Tower, rests only upon the authority of Foxe, 
and seems a little doubtful It is certain, however, that his 
name was omitted at the last in Henry YIIL’s wiU, though 
the king was believed to have intended making him one of 
his executors. 

Under Edward YL Gardiner was completely opposed to 
the policy of the dominant party both in ecclesiastical and 
in civil matters. The reli^pous changes he objected to 
both on principle and on the ground of their being moved 
daring the king’s minority, and he resisted Cranmer’s 
project of a general visitation. His remonstrances, 
nowever, were met by his own committal to the Fleet, 
and the visitation of his diocese was held daring his im- 

i )riBonment. Though soon afterwards released, it was not 
ong before he was called before the council, and, refusing 
to give them satisfaction on some points, was thrown into 
the Tower, where he continued during the whole remainder 
of the reign, a period slightly over five years. During this 
time he in vain demanded his liberty, and to be called 
before parliament as a peer of the realm. His bishopric 
was taken from him and given to Dr Poynet, a chaplain of 
Cranmer’s who had not long before been made bishop of 
Bochester. At the accession of Queen Mary, the duke of 
Norfolk and other state prisoners of high rank were in the 
Tower along with him ; but the queen, on her first entry 
into London, set them all at liberty. Gardiner was restored 
to his bishopric and appointed lord chancellor, and he set 
the crown on the queen’s head at her coronation. He also 
opened her first parliament, and for some time was her 
leading councillor. He was now called upon, at the age of 
seventy, to undo not a little of the work in which he had 
been instrumental in his earlier years, — ^to vindicate the 
legitimacy of the queen’s birth and the lawfulness of her 
mother’s marriage, to restore the old religion, and to 
recant what he himself had written touching the royal 
supremacy. At least this, it may be presumed, was the 
time when he wrote, if, as we are told, he really did write, 
a Palifwdia or retractation of his book De Vera Ohedimiia^ 
which, however, does not seem to be now extant, so that 
how far he had changed his sentiments we cannot very well 
judge. That he should have really changed them to some 
extent is not at all unnatural ; and in relation to the divorce 
of Catherine of Aragon, we may well believe that it w^ 
his earlier and not his later action that ever troubled his 
consdenoe. Yet as to the royal supremacy, it seems that he 
would have advised Queen Mary to retain it ; but her own 
desire was so great to tive up ecclesiastical jurisdiction to 
the pope that be could not press the matter. A less 
agreeable task which fell to him was the negotiation of the 
queen’s marriage treaty with Philip, to which he diared Ae 
general repugnance, thou^ he could not oppose her will. 
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in eseeuting it, however, he took care to make the terse 
as advantageous for England as possible, and to make 
express provision that the Spaniards should in nowise be 
allowed to interfere in the government of the country. 
After the coming of Cardinal Pole, and the reconciliation 
of the realm to die see of Home, his influence suffered some 
eclipse, though he still remained in high favour. How far 
he was responsible for the persecutions which afterwards 
arose is a debated question. There is no doubt that he sat 
in jndgment on Bishop Hooper, and on several other I’ro- 
testants whom he condemned to the flmnes. But being 
placed on a commission along with a* number of other 
bishops to administer a severe law, it does not appear thot 
he could very well have acted otherwise. On the bench lie 
is said to have used every effort to induce the accused to 
make concessions and accept a pardon ; and a remarkable 
instance of his clemency is recorded by the church historian 
Fuller, who, notwithstanding his prejudices, acknowledges 
a debt of gratitude to him for preserving one of his own 
ancestors from the persecuting zeal of others. It uould 
seem, moreover, that when he saw the results of the cruel 
proceedings against heretics, he very soon got tired of them. 
The persecutions raged with the greatest vehemence during 
his absence at the Calais peace conferences in 1555, and 
when he came back he declared he would have no further 
hand in them, so that those afterwards apprehended in his 
diocese were removed into that of London in order to be 
adjudged to the flames. In October 1555 he again opened 
parliament as lord chancellor, but towards the end of the 
month he fell ill and grew rapidly worse till the 12th 
November, when he died about the age of seventy-two. 

Perhaps no celebrated character of that age has been the 
subject of BO mneb ill-merited abuse at the bands of popular 
historians. That his virtue was not equal to every trial 
mav be admitted, but that he was anything like the morose 
and narrow-minded bigot he is commonly represented there 
is nothing whatever to show. He has been called ambitious, 
turbulent, crafty, abject, vindictive, bloodthirsty, and a good 
many other things besides, not quite in keeping with each 
other; in addition to which it is roundly asserted by Bishop 
Bnmet that be was despised alike by Henry and by Mary, 
both of whom made use of him as a tool How sneh a 
mean and abject character submitted to remain five years 
in prison rather than change bis principles is not very 
clearly explained ; and as to his being despised, we have 
seen already that Heniy YIIL, at least, did not consider 
him despicable. The truth is, there is not a single divine 
or statesman of that day whose course throughout was so 
thoro^hly consistent He was no friend to the Reforma- 
tion, it is true, but he was at least a conscientious opponent 
In doctrine he adhered to the old faith from first to last, 
while as a question of chnrch polity, the only matter for 
consideration with him was whether the new laws and 
ordinances were constitntionally justifiable. 

His merits as a theologian it is unnecessary to discuss; 
it is as a statesman and a lawyer that he stands conspicuous. 
But his learning even in divinity was far from commonplace. 
The manual set forth in 1543 by royal and parliamentary 
authority, entitled A necessary Doctrine and Erudition /or 
any Chistian Man^ was chiefly from his pen ; and at a 
latl^ date he was the author of various tracts in defence of 
the Beal Pkwsence^ against Cranmer, some of whic^ being 
written in prison, were published abroad under a feigned 
name. Controveiaial writings also passed between him and 
Bncer, with whom he bad several interviews in Germany, 
when he was there as Henry VIII. ’s ambassador. 

He was a friend of learning in every form, and took great 
intereet especially in promoting the study of Greek at 
Cambridge. He was, however, opposed to the new method 
of prononnciiig tlm langnage intipdttoed by Sir John 0^^ 
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and wrote letters to him , and Sir Thomas Smith nponlihe 
anbjec^ in which, according to Ascham, his opponecta 
showed themselves the better critics, bnt he the superior 
genius. In his own household he loved to take in young 
university men of promise; and many whom he thos 
encoura^ became distinguished in after life as bishops, 
ambassadors, and secretaries of state. His house, indo^, 
was spoken of by Leland as the seat of eloquence and the 
special abode of the muses. 

He lies buried in his own cathedral atWindiester, where 
his effigy is still to bo seen. (j. ga.) 

GAllE-FOWL^ (Icelandic, Geirfugl ; Gaelic, Gear^hul)^ 
the Anglicized form of the Hebridean name of a large 
sea-bird, formerly a visitor to certain remote Scottish islando, 
the Great Auk of most English book-writers, and the 
Alra impmnis of Linnasus. Of this remarkablq creature 
mention has been already made at some length (Birds, voL 
iiL pp. 734, 735), but since the species has a mounifnl 
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history and several egregious misconceptions prevaQ con- 
cerning it, a few more details may not be unacceptable, 
particularly as many of them have been hitherto confined 
to works not easily accessible to the general reader, and the 
presumed extinction of the bird gives it especial interest 
In size it was hardly less than a tame Goose, and in appea^ 
ance it much resembled its smaller and surviving relative 
the Razor-bill {Aka tarda) ; but the glossy black of its head 
was varied by a large patch of white occupying nearly all 
the space between the eye and the bill, in pl^e of the Rasor- 
biirs thin white line, while the bill itself bore eight or more 
deep transverse grooves instead of the smaller number and 
the ivor}'-like mark possessed by the species last named. 
Otherwise the coloration was similar in both, and there is 
satisfactory evidence that the Gare-fowl’s winter-plomm 
differed from that of the breeding-season just as is orainar% 

1 The name flnt Appears, and in this form, in the Aceomt efSiirta 
[St Kilda] and dse,, by the Lord Register, Sir George M*Rensie, 
of Tarbat, printed by Pinkerton in his Ccileetion qf Voyages cmd 
Trweds (iii. p. 780), andttlien in Bibhald's Beotia mnstrata (1684). 
Martin soon liter, in his Voyage to 8t EildOf spelt it ^^GaiifowL” 
Prof. Owen has adopted the form **Garfowl,*’ without, as would 
seem, any preoedent authority. 
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th^ case in other members of the family Alddm to which 
it belongs. The most striking characteristic of the Gkre- 
fowl, however, was the oomparativdy abortive condition of 
its wings, the distal portions of which, though the bird was 
just about twice the Imear dimensions of the Basor-bill, were 
almost exactly of the same size as in that species — ^proving, 
if more direct evidence were wanting, its inability to fly. 

The most prevalent misconception concerning the Oaro- 
fowl is one which has been repeated so often, and in books 
of such generally good repute and wide dispersal, that a 
successful refutation seems almost hopeless. This is the 
notion that it was a bird possessing a very high northern 
range, and consequently to be looked for by Arctic explorers. 
How this error arose would take too lon^ to tell, but the 
fact remains indisputable that, setting aside general asser- 
tions resting on no evidence worthy of attention, there is 
but a single record deserving any credit at all of a single 
example of the species having been observed within the 
Arctic Circle, and this, according to Prof. Reinhardt, who 
has the best means of ascertaining the truth, is open to 
grave doubt ^ It is clear that the older ornithologists let 
their imagination get the better of their knowedge or their 
judgment, and their statements have been blindly repeated 
by most of their successors. Another error which, if not 
BO widely spread, is at least as serious, since Prof. Owen 
{Encyd, Brit^ ed. 8, xvii, p. 176; Pdtosontologpt p. 400) 
has unhappily given it countenance, is that this bird has 
not been specially hunted down like the dodo and dinomis, 
but by degrees has become more scarce.” Now, if any 
reliance can be placed upon the testimony of former 
observers, the first part of this statement is absolutely 
untrue. Of the Dodo all wo know is that it fiourished in 
Mauritius, its only abode, at the time the island was dis- 
covered, and that some 200 years later it had ceased to 
exist — the mode of its extinction being open to conjecture, 
and a strong suspicion existing that though indirectly 
due to man’s acts it was accomplished by his thoughtless 
agents {Phil, Trans,, 1869, p. 354). The extinction of the 
Binomia lies beyond the range of recorded history. Sup- 
posing it oven to have taken place at the very latest period 
as yet suggested — and there is much to be urged in favour 
of such a supposition — ^little but oral tradition remains to 
tell us how its extirpation was effected. That it existed 
after New Zealand was inhabited by man is indeed certain, 
and there is nothing extraordinary in the proved fact that 
the early settlers (of whatever race they were) killed and 
ate Moas. But evidence that the whole population of those 
birds was done to death by man, however likely it may 
seem, is wholly wanting. The contraiy is the case with the 
Qare-fowl. In Iceland there is the testimony of a score of 
witnesses, taken down from their lips by one of the most 
careful naturalists who ever lived, the late John WoUey, 
that the latest survivors of the species were caught and 
killed by expeditions expressly organized with the view of 
supplying the demands of caterers to the various museums 
of Europe, In like manner the fact is incontestable that 
its breeding-stations in the western part of the Atlantic 
were for three centuries regularly visited and devastated 
with the combined objects of furnishing food or bait to the 
fishermen from veiy early days, and its final extinction, 
according to Sir Richard Bonnycastle {NtwfcmnMand in 
1842, L p. 232) was owing to *^the ruthless trade in its 
^ggs and skin.” No doubt that one of the chief stations of 
this species in Icelandic waters disappeared, as has been 
before said (Birds, foe. of.), through volcanic action— 

** A land, of old upheaven from the abyss 
By fire, to sink into the ab}’8S again” — 

> The spedmen is in the Mumm of Copenhagen; the doubt lies as 
to the locality where it was obtained, whether at Disco, which is 
within, or at the FiskemSs, which is without, the Arotic Ciide. 
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and that the destruction of the old Oeirfuglaskdr drove 
some at least of the birds which freqnented it to a rock 
nearer the mainland, where they were exposed to danger 
from which they had in their former abode been compara- 
tively free ; yet on this rock (Eldey ■■ fira-island) they were 
specially hnnted down” whenever opportnnity offered, until 
the stock there was wholly extirpated in 1844, and whether 
any remain elsewhere must be deemed most doubtful. 

A third misapprehension is that entertained by Mr Oould 
who, in his Birds of Great Britain, says that “formerly this 
bird was plentiful in all the northern parts of the British 
Islands, particularly the Orkneys and the Hebrides. At 
the commencement of the present century, however, its fate 
appears to have been sealed ; for though it doubtless existed, 
and probably bred, up to the year 1830, its numbers 
annually diminished until they became so few that the 
species could not hold its own.” 

Now of the Orkneys, we know that Low, who died in 
1795, says in his posthumously-published Orcadensis 
that he could not find it was ever seen there; and on 
Bullock’s visit in 1812 he was told, says Montagu (Om. 
Diet, App,), that one male only had made its appearance for 
a long time. This bird he saw and unsuccessfully hunted, 
but it was killed soon after his departure, while its mate 
had been killed just before his arriv^, and none have been 
seen there since. As to the Hebrides, St Kilda is the only 
locality recorded for it, and the last example known to have 
been obtained there, or in its neighbourhood, was that given 
to Fleming {Edinh, Phil Joum,, x. p. 96) in 1821 or 1822, 
having been some time before captured by Mr Maclellan of 
Glass. That the Gare-fowl was not plentiful in either 
group of islands is sufficiently obvious, as also is the impos- 
mbility of its continuing to breed “ up to the year 1830.” 

But mistakes like these are not confined to British 
authors. As on the death of an ancient hero myths 
gathered round his memory as quickly as clouds round the 
setting sun, so have stories, probable as well as impossible, 
accumulated over the true history of this species, and it 
behoves the conscientious naturalist to exercise more than 
common caution in sifting the truth from the large mass of 
error. Americans have asserted that the specimen which 
belonged to Audubon (now at Vassar College) was obtained 
by him on the banks of Newfoundland, though there is 
Macgillivray’s distinct statement {Brit Birds, v. p. 359) 
that Audubon procured it in London. The account given 
by Degland {Oim, Eiirop,, iL p. 529) in 1849, and repeated 
in the last edition of his work by M. Qerbe, of its extinction 
in Orkney, is so manifestly absurd that it deserves to be 
quoted in full : — “ H se trouvait en assez grand nombre il y 
a une quinzaine d’ann^es aux Orcades ; mais le ministre 
presbyt^rien dans le Mainland, en offrant une forte prime 
aux personnes qui lui apportaient cet oiseau, a M cause de 
sa destruction sur ces ties.” The same author claims the 
species as a visitor to the shores of France on the testimony 
of Hardy {Anmiaire Normand, 1841, p. 298), which he 
grievously misquotes both in his own work and in anothei 
place {Naumannia, 1855, p. 423), thereby misleading an 
anonymous English writer {Nat Hist, Reo,, 1865, p. 475) 
and numerous German readers. 

Since the former notice of this species in the general 
article Birds {pt supra\ the only important contribution to 
our knowledge of it that has appeared is a paper by Mr 
John Milne, pubUshed in The Field newspaper, and since 
reprinted for private circulation. This gentleman visited 
Funk Island, one of the former resorts of the Oare-fowl, or 
** Penguin,” as it was there called, in the Newfoundland 
seas, a place where bones had before been obtained by 
Stuvitz, and natural mummies so lately as 1863 and 1864. 
Landing on this rock at the risk of his life, he brought off 
a rich cargo of its remains, belonging to no fewer than fift^ 
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birda^ some of them in sue eioeeding any that had befoif 
been known. Hie collection has since bam diepereed, most 
of the epedmene finding their way into various public 
museums in this country. 

A literature by no means inoonsiderable has grown np respecting 
tho Oare-fowL Neglecting works of general bMu^g, few of wbicn 
are without many inaccuracies, the following treatises may be 
especially mentioned J, J. 8. Steenstnip, **1St Biihag til Geir- 
ibglens Katurhistorie og snrligt til Kundekab^ om dens tidligere 
Udbredningskreds,*' NaJtmh, i^bim Fideruk. Meddelelaer [Copen- 
hagen], 1855, p. ^ ; S. Charlton, **On the Great Auk,” Trans, 
Tynuide NaL Field C7u6, iv. p. Ill; “ Abstract of Mr J. Wolley's 
Researches in loeland respecting the Garp-fowl,” 75ts, 1861, p. 874; 
W. Preyer, “ Ueber Plautue impennis,” Joum,fUr Om,, 1862, pp. 
110, 837 ; K. £. von Baer, ** Ueber das Aussterben der Thierartenm 
physiologiaoher und nicht physiologischer Hinsicht,” Full, de 
vAead, imp, de St Ptterdf,, ^ p. 518 ; li. Owen, ** Description of 
the Skeleton of the Great Auk,*' Trane. Sool, Soc., y. p. 817 ; **The 
Gare-fowl and its Historians,*' Nat, HUt, Jtev., y. p. 467 ; J. H. 
Gurney, jun., *'On the Great Auk,” Zoologid, 2d ser. pp, 1442, 
1689 ; H. Reeks, ** Great Auk in Newfoundland,” kc., op, eit,, p. 
1854; V. Fatio, *‘Sur TAlca impennis,” Bull, Soc, Om, Suiaae, 
zi. pp. 1, 80, 147 ; “On existing ^mains of the Gare-fowl,” IHe, 
18/0, p. 256; J. Milne, “Relics of the Great Auk,” litld, 27 
March, 8 and 10 April 1875. Lastly, reference cannot be omitted 
to the happy exercise of poetic fancy with which the late Prof. 
Kingsley was enabled to introduce the chief facts of the Garefowl’s 
extinction (derived from one of the aboire-named papers) into his 
charming Water Bahiee, (A. N.) 

QARESSIO, Gabebso, or Gabezzo, in Latin Gareadum, 
a town of Italy about 18 miles S.E. of Mondovi, in the 
valley of the Tararo. The Homan remains which are dis- 
covered from time to time bear witness to its high antiquity ; 
during the Middle Ages it was the seat of a marquisate, 
which in 1509 was sold to the Spinola family, and its 
double walls gave it some importance as a defensible posi- 
tion. Besides a castle, it possesses three old monastic 
buildings, one of which, the Carthusian convent of Casotto, 
is an edifice of much magnificence. Population in 1870 
nearly 7000. 

GABrFISH is the name given to a genus of fishes 
{Bd(me) found in nearly all the temperate and tropical 
seas, and readily recognised by their long, slender, com- 
pres^ and silveiy Wy, and by their jaws being pro- 
duced into a long, pointed bony, and shaiply-toothed beaL 
About fifty species are known from different parts of the 
globe, some attaining to a length of 4 or 5 feet One 
species is common on the British coasts, and is well known 
by the names of ^'long-nose,’’ ‘^green-bone,” Ac. The last 
name is given to those fishes on account of the peculiar 
green colour of their bones, which deters many people from 
eating them, although their flesh is well ^voured and 
prfectly wholesome. The Skipper (Scomberesox) and Half- 
beak (Hemtrhamphue), in which the lower jaw only is 
prolonged, are fishes nearly akin to the gar-pikes. See 
Ichthyology. 

OARGANET ^ (North-Italian, Garganello), or Summer- 
Tbal, the Anas querquedula and A. circia of Linneus (who 
made, as did Willnghby and Ray, two species out of one), 
md the type of Stephens’s genus Querq^vla, This bird 
is one of the smallest of the AncUidee, and has gained its 
common English name from being almost exclusively a 
Bummer-risitant to this country, where nowadays it only 
regulariy resorts to breed in some of the East-Norfolk waters 
called Broads, though possibly at one time found at the 
same season throughout the gj^t Fen-district. About the 
same size as the common Teal (A, crecca), the male is 
readily distinguished therefrom by its peculiarly-coloured 
head, the sides of which are nutmeg-brown, closely freckled 

^ The word wm introduced by WUlughby from Geener (Om., lib, 
iii. p. 127), but, though generally edopM if tuthois, eeenui never to 
have beoo^ other than a book-name in Enf^h, the bird being in- 
variably known in the parte of this island whm it is indigenous as 
**8nninier-Teal.” 


with short whitish streaks, while a conspicuous white curved 
line descends backwards from the eyes. The upper wing- 
coverts are bluish-my, the scapulm black witii a white 
shaft-stripe, and we wing-spot {epeemlum) greyish-green 
bordered above and below by white. The female closely 
resembles the hen Teal, but possesses nearly the same wing- 
spot as her mate. In Irdand or Scotland the Garganey is 
very rare, and though it is recorded from Iceland, more 
satisfactory evidence of its occurrence tiiere is need^ It 
has not a high northern range, and its appearance in Norway 
and Sweden is casual Though it breeds in many parts of 
Europe, in none can it be said to be common ; but it ranges 
far to the eastward in Asia — even to Formosa, according 
to Swinhoe — and yearly visits India in winter. Thcge 
that breed in Norfolk arrive somewhat late in spring ara 
make their nests in the vast reed-beds which larder the 
Broads — a situation rarely or never chosen by the Teal. 
The labyrinth or bony enlargement of the trachea in the 
male Garganey differs in form from that described in any 
other Drake, being more oval and placed nearly in the 
median line of the windpipe, instead of on one side, as is 
usually the case. 

GARHWAL, a district of British India, in the Kum&on 
division, under the jurisdiction of the lieutenant-governor 
of the North-Western Provinces, situated between 29^" 16’ 
16" and ZV 6' 30" N. lat., and 76^ 18’ 46" and 80" 8’ E. 
long, and bounded on the N. by Chinese Tibet, on the K 
by Kum&on district, on the S. by Bynor district, and on 
the W. by Independent GarhwAl or TehrL GarhwAl dis- 
trict consists almost entirely of rugged mountain ranges 
running in all directions, and separated by narrow valleys, 
which may almost be described as gorges or ravines. The 
only level portion of the district consists of a narrow strip 
of waterless forest, between the southern slopes of the hills 
and riie fertile plains of Rohilkhand. The highest moun- 
tains are in the north of the district, the principal peaks 
being Nand4 Devi (26,661 feet), Kamet (26,413), ireoul 
(23,382), Dunagiri (23,181), Badrinath (22,901), and 
Kedarnath (22,853). The AJaknandd, one of the main 
sources of the Ganges, receives with its affluents the whole 
drainage of the district The river is regarded as of 
peculiar sanctity, and is annually resorted to by tliousands 
of devout Hindus. At DeoprayAg the Alaknandd joins 
the Bh4girathl, and thenceforwai^ the united streams bear 
the name of the Ganges. Navigation is impracticable in 
all the rivers, owing to the velocity of their currents, and 
the existence of shc^s and rapids. Cultivation is princi- 
pally confined to the immediate vicinity of the rivers, which 
are employed for purposes of irrigation ; but out of a total 
estimated area of 6600 square miles in 1872, only 209 
were returned as under cultivation. Agriculture, however, 
is carried on with great skill and industry, by terracing 
out the hill sides. Wheat, rice, and mandud are the staple 
crops, the surplus produce being exported to Tibet. Tea 
planting is also carried on under European supervision. 

The cenius of 1872 disclosed a population in the Garhwdl dis- 
trict of 810,288 (115,746 males and 154,587 females), distributed 
among 8944 villages and 57,298 houses. The Hindus numbered 
808,898, or no less than 99*8 per cent, of the popnlation, the 
Mahometans 1799, and Christians 85. The two great Hindu 
temples of Badrinath and Kedamdth, which lie hidden among the 
recesses of the snowy rai^, attract huge numbers of pilgrims, 
who considerably add to the prosperity of the district No place 
in Garhwdl contains as many as 5000 inhabitants. Srinagar ia 
the hugest town, but the administrative headquarters is at Pauni. 
Trade u prind^y carried on with Tibet, by way of the MAua 
and Niti passes, sheep and goats being used as beasts of burden. 
The chief exports are grain, gur, cloth, and tobacco ; the imports 




10 to 12 feet in , 

total len^ being about 1000 miles. The land revenue in 1876 
amountM to m66. Only a small force of regular police is 
stationed at headquarters, and there is little crime of any kind. 
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Bdneifcion Ins made mster progrosik among these mountain yalle^ 
in the jJ*™ £triots benea.th them. In 187ff 78 sohools 
afforded education to 8609 pupils. 

Garhwdl originally oonsisted of 52 i>etty dhieftamahipa, each 
with his own independent fortress (porA). Between 400 and 
600 years ago, one of wese diiefs, Ajai P41, ruler of Ghandpur, 
reduced all the minor principalities under his own sway, and 
founded the Qarhwdl Idn^om. He and his ancestors ruled over 
Garhwil and the adjacent state of Tehri, in an uninterrunted line 
till 1808, when the Gdrkhds invaded Xumdon and GarhwA driving 
Prithiman S4h, the Gorhw&l chief, into the plains. For twelve 
years the OdrkMs ruled the country with a rod of iron, until a 
series of encroachments by them on British territory, led to the 
war with Ne^ in 1814. At the termination of the campaign, 
Garhwdl and Kumdon were converted into British districts, while 
^e Tehri principality was restored to Pridhimdn Sah, whose 
grandson still holds it. Since the annexation, Garhwal has rapidly 
^vanced in material prosperity. Cultivation luui rapidly increaseo, 
and the spread of tea-culture has opened the country to British 
capitid ana enterprise, which are converting this long harassed tract 
into an important and wealthy district. 

GARLIC (Greek, a-KopoSov; Latin, Allium; Italian, 
Aglio ; French, Ail ; German, Knoblauch)^ Allium sativum^ 
Linn., a bulbous perennial plant of the tribe Hyadwthinem 
of the natural order LUiaceaSy indigenous apparently to the 
south of Europe and to the East, having entire, obscurely 
keeled leaves, a deciduous spathe, a bulbiferous globose 
umbel, and whitish flowers, with ezsert pistil and stamens. 
The bulb, which is the only part eaten, has membranous 
scales, in the axils of which are 10 or 12 cloves, or smaller 
bulbs. From these new bulbs can be procured by planting 
out in February or March. The bulbs are best preserved 
hung in a dry place. If of fair size, twenty of them weigh 
about 1 0>. To prevent the plant from running to leaf, 
Pliny {NaL Hitt»^ xix. 34) advises to bend the stalk down- 
ward, and cover with earth ; seeding, he observes, may be 
prevented by twisting the stalk. Garlic is cultivated in 
the same manner as the Shallot (g. v.). It is stated to 
have been grown in England before the year 1548. The 
percent^ composition of the bulbs is given by Mr E. 
SoUy {Trans. Hort. Soc, Lond.^ new ser., iii. p. 60) as 
water 84*09, organic matter 13*38, and inorganic matter 
1*53, — ^that of the leaves being water 87*14, organic matter 
11*27, and inorganic matter 1*59. The bulb has a strong 
and characteristic odour, and an acrid taste, and yields an 
offensively smelling oil, essence of garlic, identical with 
allylic sulphide ( 03115)28 (see Hofmann and Cahours, 
Joum. Chem, Soc.^ x. p. 320). This, when garlic has 
been eaten, is evolved by the excretory organs, the activity 
of which it promotes. From the earliest times garlic 
has been used as an article of diet. It formed part of 
the food of the Israelites in Egypt (Numb. xL 5), and of 
the labourers employed by Cheops in the construction of 
his pyrmid, and is still grown in Egypt, where, however, 
the Syrian is the kind most esteem^ (see Bawlinson’s 
fferodotus, il 125). It was largely consumed by the 
ancient Greek and Roman soldiers, sailors, and rural classes 
{ef. Virg., I!cl.y il 11), and, as Pliny tells us (iT. H,, xix. 
32), by the African peasantry. Galen eulogizes it as the 
rustic’s theriac (see F. Adams’s Paulus AEgineta^ p. 99), 
aud Alexander Neokam, a writer of the 12 th century (see 
Wright’s edition of his works, p. 473, 1863), recommends it 
as a palliative of the heat of the sun in field labour. ** The 
p^ple in places where the simoon is frequent,” says 
Elphinstone {An Account of the Kingdom of Oavbvl^ p. 
140, 1815), ‘‘eat garlic, and mb Aeir lips and noses 
with it, wMn they go out in the heat of the summer, 
to prevent their suffering by the simoon.” dura 

messonm ilia,” ^claims Horace (Kpod.^ iii), as he re- 
cord his detestation of the popular esculent, to smell of 
which wiu accounted a sign ot vulgarity {qf, Shakespeare, 
CorioLf iv. 6 , and Meat, for Meae,, iii 2). In England 
garlic is seldom used except as a seasoning, but in the 
southern countries of Europe it is a common ingredient in 


dishes, and is laigely consumed by the agricultural popu* 
lation. Gkurlic was placed by the ancient Greeks on the piles 
of stones at cross-roads, as a supper for Hecate (Theophras- 
tus, CAamcfers, AcMrt&ufiovcas) ; and according to Pliny 
garlic and onions were invocated as deities by the Egyptians 
at the taking of oaths. The inhabitants of Pelusium in 
Lower Eg^t, who worshipped the onion, are said to have 
held both it and garlic in aversion as food. Garlic possesses 
stimulant and stomachic properties, aud was of old, as still 
sometimes now, employed as a m^icinal remedy. Pliny 
(AT. HI, XX. 23) gives an exceedingly long list of complaints 
in which it was considered benefici^ Dr Sydenham valued 
it as an application in confluent smallpox, and, says Cullen 
(Mat Med.^ il p. 174, 1789), found some dro^ies cured 
by it alone. The volatile ou has proved efficacious in in- 
digestion, and in some stages of bronchitis, especially in the 
acute form of the disease in infants, also in chronic colds, 
and as a rubefacient and nervine tonic ; and poultices of the 
pounded pulp are recommended for the convulsions and 
suffocative catarrh of infants (Wood, Treat, on Therapeutice, 
p. 451, 1874). With lemon-juice garlic has also been re- 
sorted to for the cure of diphtheria {Brit, and For, Med,^ 
Chir, Bev,^ 1860, 1 p. 281). The wild Crow Garlic” and 
** Field Garlic ” of Britain are the Linnean species Allium 
vineale and A, oleraceum respectively. 

See PhilliM, HisL of Oalinary VogetabUe^ vol. il; Pereira, 
McUeria Momea, vol. ii. pt. 1; M*Intosh, The Book of the Garden, 
voL ii., 1866, p. 29. ^ 

GARNET (German, Granat\ French, Grenat), a mineral 
the name of which is derived from the Latin graruttum^ the 
pomegranate, or, as Lydgate calls it, ** garnet appille” (see 
Halliwell, Dict,^ I p. 392), on account of the resemblance of 
its granular varieties to the seeds of that fruit Several 
er>rts of garnets, with other stones, seem to have been in- 
cluded under the terms &v6pa( and carhuneulue^ employed by 
Theophrastus and Pliny. Garnet occurs in crystals, mostly 
dodecahedral or trapezohednd, very rarely octahedral,^ of 
the isometric, regular, or cubical system, also in pebbles and 
grains (as in alluvial deposits and massive, with a ^nular 
or coarse lamellar structure. It varies in ^phaneity from 
transparent to nearly opaque ; is red, red-brown, or black 
in colour, less frequency white, yellow, pink, or green ; 
has a vitreous to resinous lustre, a white streak, dodeca- 
hedral cleavage, hardness of 6*5 to 7*5, specific gravity of 
3*15 to 4*30,^ and an uneven sub-conchoidal fracture ; and 
is brittle and sometimes friable, or, in the compact crypto- 
crystalline varieties, tougL Before the blowpipe it gives a 
brown, green, or bl^k (often magnetic) glass, which hydro- 
chloric acid decomposes, with the separation of gelatinous 
silica. Previous to melting, the mineral is but little affected 
by the acid. The least fusible forms are the lime-iron 
garnets. It has been shown by Professor Church that, 
dthough unaffected by exposure to a full red heat for a 
quarter of an hour, iron ^met may by fusion have its 
specific gravity lowered from 4*059 to 3*204. By almost 
complete fusion a specimen of almandine garnet examined 
by him had its specific gravity increased from 4*103 to 
4*208. Long-continued ignition effected only a slight 
increase in the density of various specimens of lime garnet 
(see Joum, Chem. Soc,, vol xvil p. 388). Garnets, which 
through the isomorphism of their constituents are extremely 
variable in chemical composition, are silicates of the generd 
formula or 3 R” 0 ,R‘% 03 . 3 Si 03 , in which 

R'' » calcium, magnesium, iron, and manganese, aud 
aluminium, iron, and chromium. Occasionally rarer metals 

1 See Max Bauer, **Ueber die selteneren Krystallfomen des Gra. 
nata," ZeitBohr, der dent geotog. Qea., Bd. xxvi., 1874, pp. 119-^7, 
pL i. 

> On the speoific gravity of several varieties of garnet, see Prof 
A. H. Ohn^, GMogiood Mag,, new ser., vol. 11, 1876, p. 821. 
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ore present; yttrinm^ for instanoe, hu been found in 
garnets from Bre vig, N orwa j. Three principal groups have 
been recognised, called, according to their chief sesquiozide 
basic components, alumina, iron, and chrome garnets, which 
have the general formula R' ^Al^SisO^^ R" 3 Fe 2 .SisOi 2 f and 
R' 3 Cr 3 ,Si 30 ^ 3 , respectively. These are further classed by 
the predominance of one or other of their contained pro- 
toxides, into numerous subordinate groups, as lime-alumina 
garnet, Ca 3 Al 2 .Si 30 j 3 , e.^., grossularite, topazolite, and 
essonite ; magnesia-alumina garnet, comprising pyrope, the 
typical specimens of which contain a small percentage of 
chromium ; iron-alumina garnet, almandite, common 
garnet in part, and allochroitej manganese-alumina garnet, 
as spessartite and romanzovite; lime-iron garnet, which 
includes andradite, melanite, or black garnet, which may 
be titaniferous, as at Frascati, and pyreneite, aplome, 
and common garnet in part; lime-magnesio-iron garnet 
(CaMg) 3 Fe^.Si 3 C^ 2 , or bredbergite; and lime-chrome garnet, 
or ouvarovite. Colophouite, a yellow-brown to honey-yel- 
low or almost pitcli-black mineral, with a resinous lustre, 
commonly considered to be a lime-iron garnet, according 
to Wichmann and Des-Cloiseaux must be regarded as for 
the most part granular vesuvian. 

Garnet is a wide-spreid mineral, and is found in micaceous, 
talcose, chloritic, and liomblendio schists, and in syenitic gneiss, 
qrenite, granite, dolomite, and cn*stalline limestone ; sometimes os 
pyrope, in serpentine ; also in felgwr-porphyry, and in volcanic 
rorics. In Cornwall it is met with chiefly in greenstone, or in 
close proximity thereto. It is an essential ingredient of the rook 
eklogite. Orossnlarite, a greenish to grey-green garnet, is found 
at Hezbanja in Hungary, and the Wilui river, Sil>eria ; topazolite 
and essonite at Mussa, Piedmont, the latter also in Ceylon, Pied- 
mont, and Elba; pxTopc in Bohemia, and at Zoblitz in Saxony; 
and almandite in Ceylon, Pegu, Brazil, and Greenland. Spehsartite 
is obtained at Haddam, Ct., and elsewhere ; melanite in Vesuvian 
and other lavas ; aplome at Breitenbruun and Schwarzenborg in 
Saxony ; the fine green garnet ouvarovite rhieflv at Saranovskeja, 
14 versts from Bissersk in the Urals, and at New idria in California ; 
and white garnet in the Urals. Numerous other localities for 

f smet might be mentioned. Precious garnet, almandite or olman- 
ine (so termed, it is said, from being cut at Alabanda in Caiia, 
whence the appellation aXahawlicm employed by Pliny), essonite 
or cinnamon-stone, gr^ularite, grossulana, or goosobieny stone, 
and pyrope or Bohemian garnet are the varieties of the mineral 
employed as gems. They are shaped by means of garnet j>owder 
or emery on a copper wheel, and polished on lead with trijiolL 
Carbnncles are almadine garnets cut m cahochov ; when of large 
size, and fi^ from black spots, they may bo worth as much os £20 
apiece. The detm red or precious garnet often has a density close 
to that of the ruby, for which stone it has been sold. The Syriam 
or Pegu garnets, possibly the amathystizontas of Pliny [Nat, JHat,, 
xxxvii. 25), commonly deMignated amethystine or oriental garnets, 
raiy in colour from a deep red to a violet-purple, and may occur 8 
inches in diameter. They are usually cut with four large and 
four small facets, and may fetch very high ^irices, a single speci- 
men, of a fiery-red hue, measuring 1 inch by inch, having been 
sold for £40, and another, of octagonal form, for £140. Pyrope is a 
dark hyacinth-red to blood-red gem, much esteemed in Austria, 
Thmsylvania, and Turkey. Viewed by transmitted light it appears of 
a yellowish-red tint, more especially at the edges. E^nite, yellow 
to hyacinth-red in colour, is a soBer and more fusible garnet than 
the other kinds used in jewellery. It is commonly called hyacinth, 
and has frequently been mistaken, as also sold, for true hyacinth or 
jadnth, which is a zirconium silicate, and may be distinguished by 
its density of 4*05-4 76, that of essonite being about 8*60-3*66. 
The mnet was much used as a jewel in ancient times. Antic^ue 
intaglios on garnet are recognized by their usually fragmentary 
oondition, dne to their brittleness, and by a softness of C'uour, im- 
parted to them by time, which defies imitation by even the ablest 
artists (OastellsnijL The bust of Hadrian in the Odescalchi museum, 
the Venus Oenetrix in the cabinet of Abb4 Pullini at Turin, and 
the representation of Sirius on the celebrated Marlborough stone, 
an among the finer examples of engraving in garnet Garnet, 
when abundant, has been used in the smelting of iron ores. For 
polishing puiposes it is sometimes substitute for emery. The 
UMgedml-oolonnd ^'csrbunculns of India," according to Pliny 
{le,), nsed to be hollowed out into vessels that would hold as much 
as a pint Garnet has been obtained as a furnace-product, and 
otherwise srtifidslly. What is known as white garnet ’’ is the 
mineral leneite. 

See Biochof; Cfkmuical Geology, vol. il chap, zxxiiL, and voL 


iii. p. 848 ; 0. E. Kluge, Edb, d, SdelMiiikmde, Lelmdo, 1860 ; 
Emanuel, Diamonde omd Praciom Sttmee, 8d ed., 1867 ; A. Bohniii, 
Hdb. d, EdelHeirdnmde, Vienna, 1860 ; A Gastellani, Oeme, 1871; 
J. D. Dana, A Syatm tf Minmdogy, 5th ed., np. 265-72, New 
York, 1874 ; C. F. Naumann, ElemanU der Mim/eMogie, 10th ed., by 
Dr P. Zirkcl, pp. 582-6, Leipsic, 1877. On so-called garnets from 
the river Bobrawska, Urals, see Church, Miiieralog, Mag, ii., 1879, 
p. 191. (F. H. B.) 

GARNIER, Germain (1764-1821), an able writer on 
political economy, was bom at Auzerre, on Stii November 
1754. He was Vacated for the law, and obtained when 
yonog the oifice of procureur at Chatelet He acted for 
some time as secretary to Mme. Adelaide, aunt of Louis 
XVI., and by his fine presence and manners acquired con- 
siderable reputation and power at court. On the calling of 
the states-general he was named as deputy for Chatelet, and* 
in 1790 he appears to have been a member of the mon- 
archical club in Paris. After 1792 he withdrew to the 
Fays de Vaud, and did not return till 1795. In public life, 
however, be seems to have been singularly fortunate. In 
1797 he was on the list of candidates for the Directory ; in 
1800 he was prefect of Seine et Oise ; in 1804 he wm made 
senator; and from 1809 to 1811 he acted as president of 
the senate. After the restoration he obtained a peerage, and 
on the return of Louis XYIIL, after the Hundred Days, he 
became minister of state and member of privy council He 
died at Paris, 4th October 1821. Gamier was somewhat 
advanced in years before he began to take any interest in 
political economy ; his previous efforts in literature had been 
of an altogether different kind. At court he was, when 
young, noted for his facile power of verse-writing, and he 
translated Mrs Badcliffe and Mrs Montague. 

Gamier is best known by his admirable translation, with notes 
and introduction, of Smith’s Wealth of Nations (Ist ed 1806, 2d ed. 
1822), and by his Hiatoire de la Jifonnaie (2 vols., 1619), wliioh 
contains much sound and well-arranged material. His AMgi dee 
Principea de Vitem. Tolit, (1796) is a very clear and instructive 
manual. Of high value also is the Deacription giographiqm, phy- 
sique, et T^Utique da diparte mend de Seine-et-Oiae (1822), drawn up 
from his instmetions. Other woiks are JJe la ProprUtt 0^92), and 
Hiatoire dea Banquea d'Eseompte (1806). 

GARNIER, Marie Joseph FRANgois (1839-1873), 
usually called Francis Gamier, a French officer and explorer, 
was bom at Bt Etienne, July 25, 1839, and perished by assas- 
sination in Tong-king, December 7, 1873. He entered the 
navy, and after voyaging in Brazilian waters and the Pacific 
he oWined a post on the staff of Admiral Chamer, who 
from 1860 to 1862 was campaigning in Cochin-China. 
After some time spent in France he returned to the East, 
and in 1862 he was appointed inspector of the natives in 
Cochin-China, and entrusted with the administration of the 
town of Cho-len or Sho-len. It was at Gamier’s suggestion 
that the Marquis de Chassoloup-Laubat determined to send 
a mission through Laos to Tibet, but as he was not con- 
sidered old enough to be put in command, the chief authorify 
was entmsted to Captain Doudart de Lc^^e. In the course 
of the expedition — to quote the words of Sir Roderick 
Murchison addressed to the youthful traveller when, in 
1870, he was presented with the Victoria Medal of the Royal 
Geographical Society of London — from Cratieh in Cam- 
bodia to Shanghai 5392 miles were traversed, and of these 
3625 miles, chiefly of country unknown to European 
geography, were surveyed with care, and the positions 
fixed by astronomical observations, nearly the whole of 
the observations being taken by Gamier himself. Volun- 
taering to lead a detachment to Talifu the capital of Sultan 
Suleiman, the soverei^ of the Mahometan rebels in Yunnan, 
be successfully carried out the more than adventurous 
enterprise. \^en shortly afterwards Legr^e died, Gamier 
naturally assumed the command of the expedition, and he 
conducted it in safety to the Yang-tze-Riang, and thus to 
the Chinese coast On his return to France he was received 
with enthusiasm. The preparation of his narrative was 
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interrapted by the Franoo-Glerman war, and daring the siege 
of Paris he served as principal staff officer to the admiral 
in command of the eighth sector.” His experiences 
daring the siege were published anonymoasly in the feoil- 
leton of Le Temps, and appeared sepa^tely as Le Siege de 
Paris, journal dHun offieier de marine, 1871. Returning to 
Cochin-China he found the political circumstances of the 
country unfavourable to farther exploration, and accordingly 
he went to China, and in 1873 followed the upper course 
of the Yang-tze-Kiang to the waterfalls. He was next com- 
missioned by Admiral Dupr^ governor of Cochin-China, to 
Tong-king to found a French protectorate or a new colony. 
On November 20, 1873, he took Hanoi, the capital of 
•^Tong-king, and on December 7th he was slain. 

The narrative of the principal expedition appeared in 1873« an 
Voyage d^exploraiion enhuio-Qhine ^ecttUpendaiU les amUcs 1866, 
1867, et 1868, puUU sous la direction de M, Francis Oarnier, avec 
le eoncoura de M. Jklaporte et de MAf. Joubert et Thorel, 2 vols. 
An account of the Yang-tze-Kiaug from Garniei^s pen is given in 
lAisBiUletin de la Soc. de Geog,, 1874. His Chrcnii^ue royale da 
Cainbodje was rejirinted from the Journal Asialique m 1872. See 
Ocean llighways, 1874, for a memoir by Colonel Yule, 

QAROFALO, Benvenuto. See Tisio. 

GARONNE, the ancient Garumna, a river of southern 
France, which rises in the Spanish Pyrenees not far from 
the massif of Maladetta, flows through the flne gorge called 
the Val d’Aran, partly loses itself under the calcareous rocks 
that form the gulf of Clydes, enters France near the Pont 
du Roi, and proceeds in a general north-west direction till 
it falls into the Bay of Biscay. Rafts can be sent down the 
river from the Spanish frontier ; boats can pass with the 
etream from the confluence of the Salat to Toulouse ; from 
Toulouse downwards regular navigation with boats can bo 
Inaintained ; and seafaring vessels can sail up as far as 
Oastets, 32 miles above Bordeaux At Bee d’Ambes, near 
the confluence of the Dordogne, the river widens out to a 
breadth of from 2 to 4 miles, and takes the name of the 
Gironde. This estuary presents an almost uninterrupted 
fluccessionof islands and banks, which divide it into two 
nearly equal branches, and render the navigation somewhat 
difficult. At the mouth stands the famous tower of 
Gordouau, which dates from 1584-1610, and ranks 
as one of the finest lighthouses on the coast of France. 
The current at Toulouse, when the wafer is at its lowest, 
amounts to 1271 cubic feet per second, but in the 
ordinary state of the river it is 5297 cubic feet. During 
ordinaiy flood it rises about 25 feet ; but in exception^ 
cases, as in 1855 and 1856, this increases to 28 or even 
30 feet, and as the banks of the river are low the inunda- 
tions are very extensive. The principal affluents on the 
right are the Salat, the Aridge, the Tarn, the Lot, the Dropt, 
and the Dordogne ; and on the left the Neste, the Bouge, 
the Save, the Gimond, the Gers, the Raise, and the Ciron. 

GARONNE, Haute-, or Upper Garonne, is one of the 
frontier departments in the south of France, being con- 
tinuous with Spain along the line of the I^neea To the 
N. lies the department of Tarn-et-Garonne, to the E. are 
those of Tam, Aude, and Aridge, and to the W. those of 
Gers and Hautes-Pyrdndes. The form of the department 
is very irregular. Its greatest length is 99 miles from 
N.B.^ to S.W., and its greatest breadth about 56 miles ; 
but its area only amounts to 629,000 hectares, or 2428 
Buglish square milea The northern portion is a fertile but 
mountaiaous stretch of country, with continual interchange 
of hill and valley nowhere t^own into striking relief; 
while towards^ the soath the land rises gradually to the 
Pyrenees, which there attain a height of upwards of 
11,000 feet All the streams by which the department is 
Watered — the Neete, the Salat, the Lers, the Logue, the 
Touche, Ac. — ^belong to the system of the river from which 
it takes its nama Except in the mountainous region the 
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dimate is mild, the mean annual temperature being rather 
higher than that of Paris. The rainfall, which aver^ 
ages 23 inches at Toulouse and 26 at St Gaudens, is 
dis^buted over 125 daya The winds are often violent. 
Thick forests of oak, fir, and pine exist in the mountains^ 
and furnish timber for shipbuilding. The arable land 
(360,241 hectares, or 890,207 acres) is well adapted for the 
cultivation of wheat, maize, and other grain crops; and 
the produce of cereals is generally much more than is 
required for the local consumption. Oats, buckwheat, 
barley, flax, colza, and potatoes are all grown ; fruit is 
plentiful, and about 54,000 hectares, or 133,441 acres, are 
occupied by vineyards, though the wine is only of medium 
quality. As pasture land is abundant, a good deal of atten- 
tion is given to the rearing of cattle and sheep ; and owing 
to the mountainous character of the southern region asses and 
mules are favourite beasts of burden, and may be estimated 
at 24,000 in number. Iron, lead, copper, and coal are among 
the mineral productions, as well as marble, both white and 
variegated, granite, freestone, lime, and slate. The maun- 
factures are various though not individually extensive, and 
include iron and copper utensils, earthenware, woollen, 

I cotton, and linen goods, leather, paper, watches, mathe- 
matical instruments, Ac. Railway communication is fnr- 
nished by the line from Bordeaux to Cette which passes by 
Toulouse, and there sends off branch lines leading to Albi, 
Auch, Foix, St Giron, and Bagn^res de Luchon. The Canal 
du Midi traverses the department for 32 miles. There are 
four arrondissements — Toulouse, Yillefranche, Muret, and 
St Gktudens, subdivided into 39 cantons and 585 com- 
munes. The chief town, Toulouse^ contained 120,208 
inhabitants in 1875 ; but there is no other town of even 
5000 in the department, the largest being St Gkkudens 
with 4087. The population of Haute-Garonne in 1801 
was 405,574, including the arrondissement of Castd- 
sarrasin with 60,545 inhabitants, which was detached in 
1806 ; in 1851 it was 481,610, and in 1875, 477,730. 

GARRICK, David (1 7 16-177 9), the greatest actor of his 
age, and the most successful of English theatrical managers, 
was descended from a good French Protestant family of Bor- 
deaux which had settled in England on the revocation of the 
edict of Nantes. His father, Captain Peter Garrick, was on 
a recruiting expedition when his celebrated son was bom at 
Hereford on February 19, 1716-17. The captain usually 
resided at Lichfield on half pay, but, in order to benefit his 
large family, be accepted an offer to proceed on service to 
Gibraltar, in place of a brother officer who was desirous of 
returning lo England. This kept him many years absent 
from home, and the letters written to him by “ little Davy,” 
acquainting him with the doings at Lichfield, are hig;Uy 
interesting memorials of the future Roscius. In his nine- 
teenth year, after receiving a good education at the grammar 
school of lachfield, David was sent to the establishment at 
Edial^ opened in June or July 1736 by Samuel Johnson, 
his senior by seven years. The Edial academy was shut in 
about six months, and on the 2d of March 1736-7 master 
and pupil, Johnson and Garrick, left Lichfield for London, 
the one to commence the study of the law, and the other to 
try his tragedy of Irene — Johnson, as he afterwards said, 
*‘with twopence halfpenny in his pocket,” and Garrick 
“with three-halfpence in his.” Seven days afterwards, 
however, Garrick was entered of Lincoln’s Inn, but after 
remaining for a few months in Loudon, he resided for 
some time with Mr Colson, a distinguished teacher at 
Rochester (afterwards Lucasian professor at Cambridge). 
Captain Garrick, who had returned from^ Gibraltari 
died about a month after his son’s arrival in London. 
Soon afterwards a rich uncle, a wine merchant at Lisbon, 
in his will left David a sum of .£1000, and he and his 
brother entered into partnership as wine merchants in 
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London and Lichfield. The concern was not prosperous — infinitely more difficult, makinff actors and actresses without 
though Foote's assertion that he had known Qarrick with genius,'’ The naturalness of his own acting was its great 
three quarts of vinegar in the cellar calling himself a wine charm. As Churchill says in the Rotciad^ which remains 
merchant need not be taken literally — and before the end the chief literary monument of Garrick’s pre-eminence 
of 1741 he had spent nearly half of his £1000. His among his fellows, he who is ''pleased with Nature, must 
pmion for the stage comple^y engrossed him j he tried be pleased with thee.” Booth, Quin, and the old tragedians 
his hand both at dramatic criticism and at dramatic were remarkable for a style of stately declination, sonorous, 
authorship, and made his first appearance on the stage and often graceful and impressiye, but wanting the versa- 
late in 17 40-1, incognito^ as harlequin at Goodman’s Fields, tility and rapid changM of passion that, when exhibited by 
srfaere Woodwid, Mng ill, allowed him to take his place Garrick, at once captivated the audience, " It seemed,’' 
iuring a few scenes. When the manager of the same said Bichard Cum^rland, "as if a whole century had 
theatre, Giffard, took a party of players to Ipswich, Garrick been stepped over in the passage of a single scene ; old 
locompanied them, and there made his first essay as an things were done away, and a new order at once brought 
ictor under the name of Lyddal, in the part of the black forward, bright and luminous, and clearly destined to dispel 
Aboan (in Southeme's Oroonoho), His success on the pro- the barbarisms of a tasteless a^, too long superstitiously 
vincial boards determined his future career. On the 19th devoted to the illusions of imposing declamation.” Gkirrick’s 
of October 1741 he made his appearance at Goodman’s French descent and his education may have contributed to 
Fields in the character of Richard IIL, and gained the most give him the vivacity of manner and versatility of concep- 
enthnsiastic applause. His staid and sedate brother, and tion which distinguished him as an actor ; and nature had 
his sisters at Lichfield, were scandalized at this derogation given him an eye, if not a stature, to command, and a 
from the provincial dignity of the family ; and Garrick, mimic power of wonderful variety. The list of his charac> 
greatly distressed at the shock they had received by the ters in tragedy, comedy, and farce is large, and would be 
intelligence (which, however, he expected), hastened to give extraordinary for a modern actor of high rank ; it includes 
up his interest in the wine company. Each night added to not less than seventeen Shakespearean parts. As a 
his popularity on the stage. He was received by the best manager, though he committed some grievous blunders, he 
company in town. While his Richard was still calling forth did good service to the theatre and signally advanced the 
general admiration, he won new applause in Lear and Herre, popularity of Shakespeare’s pla 3 rs, of which not less than 
as well as in several comic characters (including that of twenty-four were produced at Drury Lane under his man- 
Bayes). Glover (" Leonidas”) attended every performance ; agement. Many of these were not pure Shakespeare ; but 
Lyttelton, Pitt, and several other members of parliament not every generation has the same notions of the way in 
had shown him the greatest civility. From December 2d which he is best honoured. He purified the stage of much 
he appeared in his own name. Pope went to see him thrice of its grossness, and introduced a relative correctness of 
during his first performances, and pronounced that " that costume and decoration unknown before. * 

young man never had his equal as an actor, and he will After, about the year 1745, escaping from the chains of 
never have a rival” Before next spring he had supped with an unretumed passion for the beautiful but reckless actress 
" the great Mr Murray, counsellor,” and hoped to do so with " Peg ” Woffington, Garrick had, in 1749, married Made- 
Mr Pope through Murrajr’s introduction, while he was dining moiselle Yiolette (Eva Maria Yeigal), a (German lady who 
with Halifax, Sandwich, and Chesterfield. " There are a had attracted the admiration of the court of Yienna as a 
dozen dukes of a night at Goodman’s Fields,” writes Horace dancer, and was patronized in England by the countess of 
Walpole. The Lying Valet being at this time brought out Burlington. This lady Garrick called " the best of women 
with success, the honours of dramatic author were added and wives,” and he lived most happily with her in his villa 
to those of the stage. His fortune was now made, and at Hampton (acquired by him in 1764, and adorned by the 
while the managers of Covent Garden and Drury Lane famous Shakespeare temple), whither he was glad to escape 
resorted to the law to make Giffard close his little theatre, from his house in Southampton Street. Their union was 
Gkrrick was engaged by Fleetwood for Drury Lane for the childless, and Mrs Garrick survived her husband, living in 
season of 1742. In the meantime, having very advantage- great respect until 1822. Having sold the moiety of his 
ous terms offered him for performing in Dublin during part theatre for £35,000, Garrick took leave of the stage by 
of the summer, he went over to that city, where he found playing a round of his favourite characters — Hamlet, Lear, 
the sanm homage paid to his merit whi(^ he had received Kichai^ Lusignan, and Eitely, as the graver ; Archer, Abel 
from his own countrymen. From September 1742 to Drugger, Sir John Brute, Benedick, Leon, and Don Felix, 
April 1745 he continued at Draiy Lane, after which he as those of a lighter cast. He ended the series with 
again went over to Ireland, and remained there the whole Don Felix (in The Wonder) on June 10, 1776. But he 
seas on, as joint-manager with Sheridan, in the direction and was not long to enjoy his opulent and well-earned repose, 
profits of tiie theatre-royal in Smock .^ley. From Dublin for he died in London on the 20tb of Janu^ 1779. He 
heietomedto Ei^l a nd , and fulfilled a Aort engagement was buriedin Westminister Abbey withimposing solemnities, 
in 1746-7 with Rich at G)vent Garden. This was his last and amidst an unexampled concourse of people of all ranks, 
series of performances as a hired actor ; for in the close of Johnson, whose various and not always consistent criticisms 
that season Fl^twood’s patent for the management of on Garrick are scattered through ^ pages of Boswell, 
Draiy Lane expired, and Gfanick, in conjunction with Lacy, spoke warmly of the elegance and sprightUness of his friend’s 
pniehaaed the property of the theatre, together with the conversation, as well as of his Ubewity and kindness of 
renovation of the patent, and in the winter of 1747 opened heart ; and his death, which came upon him unexpectedly, 
it wiA a stu^ ^mpany of actors, the prologue for the "eclipsed,” Johnson said, "the gaiety of nations, and im- 
oecasioa king written by his old preceptor Jolmson. poverished the public stoc^ of hai^ess pleasure.” But tiie 

For a time, at least, ''the drama’s patrons ” #ere content most accurate and discriminating character of Garrick, 
with the higher entertainment famished them ; in the end slightly tinged with satire, is that drawn by Goldsmith in 
Garridr h^ to " pl eas e ” them, like most other managers, Us poem of Reudiaiion. As a literary man Garrick was 
by gratifying their love of show. Qarrick was surrounded very happy in his epigrams and slight occasional poems, 
by many ptavm of eminence ; and he had the art, as he He bad £e good taste to recognize, and the spirit to make 
was told by Miss Cffive^ "of contradicting the proverb that public his recognition of, the enellenee of Gray’s Odee at a 
oae cannot make bricks without stjaw, by doing what is time when th^ were either ridicaled or ^ 
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dramatio pieces {The Lying Valet, Lethe, The Guardian, 
Miee in her Teene, Irieh Widow, &c.), and his alterations 
and adaptation of old plays, which together fill four volumes, 
evinced his knowledge of stage effect and his appreciation 
of lively dialogue and action ; but he cannot he said to 
have added one new or original character to the dranuu fie 
was joint author with Colman of The Clandestine Marriage, 
in which he is said to have written his famous part of 
Lord Ogleby. The excellent farce, High Life below Stairs, 
appears to have been wrongly attributed to Garrick, and to 
be by Townley, a clergyman. As a matter of course he 
wrote many prologues and epilogues. 

Garrick’s oorrespoudence (uublished, with a short memoir by 
. Boaden, in 2 yoIh. 4to), and tne notices of him in the memoirs of 
Hannah More and Madame D* Ai blay, and above all in Bosweirs Life 
of Johnson, beur testimony to his ^neral worth, and to his many 
&K:inating qualities as a friend and companion. The earlier 
biographies of Garrick are by Arthur Murphy (2 vols. 1801) and 
by the bookseller Tom Davies (2 vols.. 4th ed., 1805), the 
latter n work of some merit, but occasionally inaccurate and con- 
fused as to dates. Mr Percy Fitzgerahrs Life (2 vols. 1868) is 
full and spirited. A charming essay on Garrick apiieared in the 
(luarterly BeoUw, July 1868. (R CA. — A. W. W.) 

GAERISON* 

An Outline of his Life. 

OopyriglU, 1879, by Charles Scribner's Sons, 

W ILLIAM LLOYD GARRISON, the founder and 
leader of the movement for the abolition of slavery 
in the United States of America, was bom in Newbuiyport, 
Massachusetts, December 10, 1805. fiis parents were from 
the British province of New Brunswick. The father, a sea- 
captain, went away from home when William was a child, 
and it is not known whether he died at sea or on the land. 
^6 mother is said to have been a woman of high character, 
charming in person, and eminent for piety. For her 
William had the deepest reverence, and he is supposed to 
have inherited from her the moral qualities that specially 
fitted him for his career. She was entirely dependent for 
the support of herself and children upon her labours as 
a nursa She was able to give William but a meagre 
chance for an education, but he had a taste for books, 
and made the most of his limited opportunitiea She first 
set him to learn the trade of a shoemaker, and, when she 
found this did not suit him, let him try his hand at cabinet- 
making. But the latter pleased him no better than the 
former. In October 1818, however, when he was in his 
fourteenth year, he was made more than content by being 
indentured to Ephraim W. Allen, proprietor of the New- 
buryport Herald, to learn the trade of a printer, fie found 
in this occupation a happy stimulus to his literary taste 
and ambition, as well as some available opportunities for 
mental culture. He soon became an expert compositor, and 
after a time began to write anonymoui^ly for the Herald, 
His communications won the commendation of the editor, 
who had not at first the slightest suspicion that he was the 
author. He also wrote for other papers with equal success. 
A series of political essays, written by him for the Salem 
Gasette, was copied by a pxemiuent Philadelphia journal, 
the editor of which attributed them to the fion. Timothy 
Pickering, a distinguished statesman of Massachusetts. 
His skill as a printer won for him the position of foreman, 
while his ability as a writer was so marked that the editor 
of the Herald, when temporarily called away from his post, 
left the paper in his charge. 

The printing-oiBBce was for him, what it has been for many 
anotherpoor boy. no mean subetitiite for the academy and the col- 
lege. He was full of enthusiasm for liberty ; the struggle of the 
Greeks to throw off the Turkish yoke enlisted h is warmest sym- 

* This is reprinted here, with the consent of Messrs Charles Scribner’s 
Sons, of New York, from their work entitled Qarrism : an OuUins 
rfhis Life, by Oliver Johnson. New York. 1879. Copyright, 1879, 

by Charles Scribner’s Seas. 


nathy, and at one time he seriously thought of entering the West 
Point Academy and fitting h{m««lf for a eoldier’s career. Hia 
apprenticesMp ended with his minority In 1826, when he began 
the publication of a new paper, the Free Press, in his native place. 
This paper was full of spint wd intellectual force, but Newoury- 
port was a sleepy place and did not appreciate a periodical so fi«sh 
and free ; and so the entei^rise faile£ Mr Gan^n then went to 
Boston, where, after working for a time as a journeyman printer, 
he became the editor of the NtUimal PhUanSiri^, the fint 
journal established in America to promote the cause of total abstin- 
ence from intoxicating liquors. His work in this paper was highly 
appreciated by the friends of temperance, but a clianm in the pro- 
])netorahip led to his withdrawal before end oi a year. In 
1828 he was induced to establish the Journal qftke Times at Ben- 
nington, Vermont, to support the re-election to the presidency of 
the United States of John Quincy Adams. The new paper, tbongh 
attractive in many ways, and full of force and fire, was too & 
ahead of public sentiment ou moral questions to win a large sup- 
port. whether or not it would have lived if he had continued to 
bo its editor, it is impossible to say ; but the time had come at 
last when he was to enter uj^n the work with which his name will 
be for ever associated. In Boston he hud met Bepjomin Lundy, a 
Quaker philanthropist, who had been for years engaged in an effort 
to convince the people of the United States that they ought to do 
something to promote the abohtlon of slavery. Mr Gamson had 
been deeply moved by Mr Lundy’s appals, and after going to 
Vermont ne showed the deepest interest in the slavery question. 
Mr Lundy was then publishing in Baltimore a small monthly 
paper, entitled Oenins of Universal JSmancipation, and he resolved 
to go to Bennington and invite Mr Garrison to join him in the 
editorship. With this object in view he walked from Boston to 
Bennington, through the frost and snow of a New England winter, 
a distance of 125 miles. His mission was succtssfuL Mr Ganlson 
was deeply impressed by the good Quaker's zeal and devotion, and 
he resolved to join Inm and devote himself thereafter to the work 
of abolishing slavery. 

In pursuance of tliis plan he went to Baltimore in the autumn of 
1829, and thenceforth the Genius was published weekly, under 
the joint editorship of the two men. It was understood, however, 
that Mr Ganison would do most of the editorial work, while Mr 
Lundy would spend most of his time in lecturing and procuring 
subscribers. On one point the two editors differed radically, Lundy 
being the advocate or gradual, and Garrison the champion of im- 
mediate emancijMition. The former was possessed with the idea 
that the negroes, ou being emancipated, must be colonized some- 
where beyond the limits of the United States ; the latter held toat 
th^ should be emancix>ated on the soil of the country, with all the 
rights of fri^men. In view of this difference it was agreed that 
each sliould sp^k on his own individual responsibility in the paper, 
am>ending his initial to each of his articles for the mformation of 
the reader. It deserves mention here that Mr Garrison was then in 
utter ignorance of the chai^ previously wrought in the opinions of 
English abolitionists by Elfsat^th Heyrick's jiamphlet in favour of 
immediate, in distinction tVom g^ual emauciiwtiou. The sinful- 
ness of slavery being admitted, the duty of immediate emancipation 
to his clear ethical instinct was xieifectly manifest. He saw that 
it would be idle to expose and denounce the evils of slavery, while 
respnsibility for the system was placed upon former generationa, 
and the duty of nboliahing it transferred to an indefinite future. 
His demand for immediate emaiici])ation fell like a tocsin upon the 
ears of slav^olders. For general talk about the evils of slavery they 
cared little, but this assertion that every slave was entitled to in- 
stant freedom filled them with alarm and roused them to anger, for 
they saw that, if the conscience of the nation were to respond to the 
proposition, the system must inevitably foil. The Genius, now 
that it had become a vehicle for this dangerous doctrine, was a paper 
to he feared and intensely hated. Baltmioie was then one of the 
centres of the domestic slave trade, and upon this traffic Mr Garrison 
heaped the strongest denunciations. A vessel owned in Newbury- 
port having taken a cargo of slaves from Baltimore to New Orleans, 
he characterized the transaction as an act of ** domestic piracy,” and 
avowed his purpose to “cover with thick infamy” those engaged 
therein. He was thereupon prosecuted for libel by the owner of tlie 
vessel, filled in the sum of fifty dollars, mulcted in costs of court, 
and, in default of payment, committed to jail. His imprisonment 
ci'eated much excitement, and in some quarters, in spite of the pro- 
slavery spirit of the time, was a subject of indignant, commit in 
public as well as private. The excitement was led by the pubhea- 
tion of two or three strikmg sonnets, instinct with the ^irit of 
liberty, which Mr Garrison inscribed on the walls of his wU. One 
of these, Freedom of Mind^ is remarkable for freshn^ of thought 
and terseness of expression, and will probably hold a permanent 
place in American literature. , , . . tt ^ 

John G. Whittier, the Quaker poet, interceded with Henry Clay 
to pay Mr Garrison’s fine and thus release him from prison. To the 
cr^t of the slaveholding statesman it murt he said he 
t«inNmd.d favonM^, ba^ bafinre be bed tune for tbe nqnialte pne- 
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liminiriee, Mr Arthur Tappan, a philanthropio merchant of Kew 
Yor^ oontrihuted the neoeeaary earn and set the jnisoner free after 
an incarceration of aeven weeks. The partnership between Mr 
Garrison and Mr Lundy was then dissolved by mutuU consent, and 
the former resolved to establish a raper of his own, in which, upon 
his sole responsibility, he could advocate the doctrine of immediate 
emancipation and oppose the scheme of African colonization. He 
was sure, after his experiences at Baltimore, that a movement 
against slaveiy resting upon any less radical foundation than this 
would be inemcacious. He first proposed to establish his pa|ter at 
Washiimton, in the midst of slavery, but on returuins to New 
England and observing the state of public opinion there, he came to 
the conclusion that lime could be done at the Soutli while the nou- 
slaveholding North was lending her influence, through political, 
commercial, religioi^ and social channels, for the sustenance of 
slavery. He determined, therefore, to publish his paper in Boston, 
mid, hav^ issued his prospectus, set himself to the tusk of awak- 
aniiig an interest in the subject by means of lectures in some of the 
principal cities and towns of the North. It was an up-hill work. 
Contempt for the negro pd iudifierence to his wrongs were almost 
nniversiL In Boston, tnon a great cotton mart, he tried in vain to 
procure a church or vestry for the delivei^r of his lectures, and 
thereupon announced in one of the. daily journals that if some 
suitable place was not promptly offered he would siieak on the 
common. A body of inndels proffered him the use of their small 
hall ; and, no other place being accessible, he accepted it gratefully, 
and delivered tlierein three lectures, in which lie unfolded his pnn- 
cmles and plans. He visited privately many of the leading citizens 
oMbe (dty, statesmen, divines, and merehants, and besou^t them 
to take tfie lead in a national movement against slavery ; out they 
all with one consent made excuse, gome of them listening to his 

£ lea with manifest impatience. He was disappointed, but not dis- 
earteued. His conviction of the rigliteousness of liis cause, of the 
evils and dangers of slavery, and of the absolute necessity of the 
contemplated movement, was intensified by opposition, and he re- 
solved to go forward, trusting in God for success. 

On the Ist of Jauuaty 1831, without a dollar of capital save in 
hand and brain, and without a single subscriber, he and his partner 
issued the first number of the LiSeraioTy avowing their ** detormi- 
nation to print it as long as they could subsist on bread and water, 
or their hands obtain employment. ” Its motto was, ' * Our counti^ 
is the world — our countrymen are mankind and tlie editor, in his 

address to the public, uttered tbe words which have become memor- 
able as embodying the whole purpose and spirit of his life : — ** 1 am 
in earnest — 1 wiu not equivocate — 1 will not excuse— I will not 
retreat a single inch — and 1 will be heard Help came but slowly. 
For many months Mr Garrison and his brave partner, Mr Isaac 
Knapp, who died long before the end of tbe conflict, made their 
bed on the floor of the room, **ilark, unfurnitured, and mean,” in 
which they printed their paper, and where the mayor of Boston, in 
compliance with the request of a distinguished magistrate of the 
South, ^‘ferreted them out,” in *'au obscure hole,” ^Hheironl^ visible 
auxiliaiy a negro boy. ” But the mper founded under such inauspi- 
cious circumstances exerted a mi^ty influence, and lived to record 
not only President Lincoln’s prodamation of emaucipution, but the 
adoption of an amendment to the constitution of the United States 
lor ever prohibiting slavery, it was the beginning and tbe nucleus 
of an agitation that eventually jiervaded and filled every part of the 
country, and that baffled alike the wiles of politicians and parties 
and the devices of those pulpits aud ecclesiastical bodies which for- 
got that Jesus came to preach deliverance to the captives and the 
0 |iening of the prison to them that are bound. Other newsT)a]K!r8 
were afterwards established u]mu the same principles; auti-ulavery 
aocieties, founded upon the doctrine of immediate eiiiancipatioii, 
sprang np on every hand ; the agitation was carried into iiolitical 
into the press, aud into legislative and ecclesiastical assem- 
nlics; until in 1860 the Southern States, taking alarm from the 
election of a president known to be at heart opposed to slavery 
though pled^l to enforce all the constitutional safeguards of the 
system, seceded from the Union and set up a separate government. 
M the struggle that ensued slavery was abolished by an exercise of 
the powers^ war, as a necessary means of restoring the Union. 

Ifr Garrison sought the abolition of slavery by mora^ moans 
lions. He knew that the national Government had no power over 
tbe gystem in any State, though it could abolish it at the national 
eapil^ and prohibit it iu the inchoate States, called Territories. 
He thou^t it should, by the exercise of such limited {lowers as it 
possessed, bring its moral inlluence to bear in favour of aliolition ; 
but nmther be nor his associates ever «sked Congress to exercise 
any unconstitutional power. His idea was to combine the moral 
iwgiMinfta of tfas Noitn, and )iour it through every open channel 
upon the South. To this end be made his appeal to tne Northern 
cnniches and pulpits, beseeching them to bring the {lower of 
Christianity to bear s^nst the slave system, and to advocate the 
right of the oUves to immediate and unconditional freedom. He 
tbon^t that, under the moral pressure thus created, and which 
wouM be re-enforcsd by the civilizatioii aud Christianity of the 


foremost nations of the world, the South would speedily give 
way and proclaim freedom to her bondmen. He was a man of 
peace, ha&ig war not less than he did slavery ; but he warned 
^ countrymen that if they reflxsed to aboliah slavery by 
moral power a retributive war must sooner or later ensue. The 
conflict was irrepressible. Slavery must be overthrown, if not by 
peaceful means, then in blood. The flnt society orgimirnd under 
Mr Garrison’s auspices, and in accordance with his principles, was 
the New England Anti-Slavery Society,” which adopted its com 
stitution in January 1882. In tne spring of this year Mr Garrison 
issued his work entitled Thoughts on J/neem CoUmixation^ in which 
he showed by ample citations from official documents that the 
American Colonization Society was organized in the interest oi 
slavery, and that in offering itself to the people of the North as a 

C 'ioiil remedy for that system it was guilty of deception. His 
smote the society with a paralysis from which it has never 
recovered. Agents of the American Colonization Society in « 
England having succeeded in deceiving leading abolitionists 
there os to the character and tendency oi that Society, Mr Gar- 
rison was deputed by the New En^and Anti-Slavery Society 
to visit that country for the purpose of counteracting their in- 
fluence. He went in the spring of 1888, when he was but 
twenty-seven years of age, ana was received with great co^iality 
by British abolitionists, some of whom had heard of his bold 
assaults upon American slavery, and seen a few numbers of the 
Liheraior. The struggle for emancipation iu the West Indies was 
then at the point of culmination ; the leaders of the cause, from all 
parts of the uiigdom, were assembled in London, aud Mr Gamson 
was at once admitted to their councils aud tinted with distin- 
guished consideration. He formed the acquaintance of Wilberforce, 
Clarkson, Buxton, O’Connell, George Thompson, and many others, 
aud was greatly cheered *by what he saw and heard. He was 
thoroughly successflil in his efforts to nudcceive the people of 
England in respect to the character and designs of the American 
Comnization Society, and took homo with him a Protest” against 
it, signed by Wilberforce, Zachary Macaulay, Samuel Gurney, 
William Evans, S. Lushin^on, T. Fowell Buxton, James Cropper, 
Daniel O’Connell, and others, in which they declared their d^be- 
rate judgment that ’’its precepts were delusive,” and ’Mts real 
effects or the most dangerous nature.” He also received assuTance| 
of the cordial sympathy of British abolitionists with him in 
his efforts to abolish American slavery. He gained a hearing 
before a large popular assembly in London, and won the confidence 
of those whom he addressed by his evident earnestness, sincerity, 
and ability. 

Sir Thomas Fowell Buxton, before he had an opportunity of 
meeting him, invited him to breakfut at his house. Mr Gamson 
presented himself at the a}>pointcd time ; but Mr Buxton, instead of 
coming forward pnimptly to take his hand, scrutinized him from 
head to foot, and then inquii-ed, somewhat dubiously, “Have 1 
the pleasure of addressing Mr Garrison, of Boston, in the United 
States ?” Being answered in the affirmative, he lifted up his hands 
and exclaimed, “Why, my dear sir, 1 thought you were a black 
man, and 1 Lave consequently invited this company of ladies and 
gentlemen to be present to welcome Mr Garrison, the black advo- 
cate of emaneijiatioD, from the United States of America.” Mr 
Garrison often said that, of all the Compliments he ever received, 
this was the only one that he cared to remember or repeat ; for Mr 
Buxton had somehow or other supposed that no white American 
could plead for those in bondage as ne had done, and that therefore 
he must be black. Mr Ghurison’s visit to England enraged the 
{iro-slavery people aud press of tbe United States at the outset, and 
when he returned home in September with the “Protest” against 
the Colonization Society, and announced that he had engaged the 
services of George Thompson as a lecturer against American mavery, 
there were fresh outbursts of r^e on every hand. The American 
Anti-Slavery Society was organized in December of that year, put- 
ting forth a masterly declaration of its principles and purposes 
from the pen of Mr Garrison. This added fresh fuel to the public 
excitement, and when Mr Thompson came over in the next spring, 
the hostility to the cause began to manifest itself in mobs organized 
to suppress the discussion of the slavery question. Now began 
what Harriet Martiueau called “the maityr age in America.” 
Mr Thompson gained a favourable hearing in a few places, but his 
appearance iu any town or city became at length tne si^al of a 
mob, and iu the fall of 1836 he was compelled, in order to save his 
life, to embark secretly for England. Just beioi'e his departure, 
the announcement that he would address tho Woman's Anti- 
Slaveiy Society of Boston created “ a mob of gentlemen of property 
and standing,” from which, if he hud been present, he ^uld 
hardly have escaped with his life. The whole city was in an up- 
roar. Mr Garrison, almost denuded of his clotmng, was dragged 
through tbe streets by infuriated men with a rope around his ^iy, 
by which they doubtless intended to hang him. He was resold 
with great difficulty, and consigned to the jail for safety, until he 
could be secretly removed from the city. For two or three years 
these attempts to suppress the anti-slaveiy movement by violence 
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were peitLited in, but it was like attemptiii^ to extiogaiih « fire by 
ponii^ oil npon the flamee, or like an effort to atop the roar of 
Niagara by inoreaaiiig the yolome of its watera 
Anti-alavery socieaea were greatly multiplied throughout the 
North, and many meu of influence, both in the church and in the 
state, were won to the oause. Mr Oanison, true to his original 
purpose, never fiiltered or turned back. Other Mends of the cause 
were Sometimes discouraged— ^he, never. The abolitionists of the 
TJnitei States were a united body until 1889-40, when divisions 
sprang up among them. Mr GarAson couiiteiiaiioed ttie activity of 
women in the cause, even to the extent of allowing them to vote 
and speak in the anti-slavery societies, and appointing them aa 
lecturing agents. To this a strong party was op 2 K>sed upon social 
and rel^ouB grounds. Then there were some who thought Mr 
Garrison dealt too severely with the churclies and pulpits for their 
complicity with slavery, and who accused him of a want of religious 
orthodoxy. He was, moreover, a non-resistant, and this to many 
was distutefhl. The dissentients from his opinions determined to 
form an anti-slavery political party, while he believed in working 
by moral rather thw political party iustrumenttilities. These 
differanoes led to the organization of a new National Anti-Slavey 
Society in 1840, and to the formation of the ** Liberty Pary'* in 
politics. The two societies sent tlieir delegates to the World's 
Anti-Slavery Oouveution in Loudon in 1840, and Mr Garrison 
refused to take his seat in that body, because the women delegates 
from the United States were excluded. The discussions of the next 
few vears served to make clearer than before the practical workings 
of the constitution of the United States as a shield and sup]:)ort of 
shivery ; and Mr Garrison, after long and painful reflexion, came 
to the conclusion tliat its pro-slavery clauses were immor^, and 
that it was therefore wrong to take an oath for its support. The 
Southern States had a greatly eularged representation in Congress 
on account of their slaves, and the national Government was con- 
stitutionally bound to assist m the capture of fugitive slaves, and 
to suppress every attempt on their tuirt to gain their freedom by 
force. In view of these provisions, Mr Garrison, adopting a bold 
Bcnptural figure of speech, denounced the Union as **a covenant 
with death and uu agreement with hell," and adopted as his motto 
the legend, ** No union with slaveholders." His argument on this 
question, in the light of ethical piinciples generally admitted to be 
a(9imd, could not easily be answered, and many men, who slirank 
from the conclusion that followed therefrom, were held by it as in 
a vice. His exposures of the character and practical working of 
the jiro-slavery clauses of the constitution, in spite of the im- 

S atieuce with which they were remrded in some quarters, made a 
eep impression upon the national conscience, and served to abate 
that unoisorimiiiating and idolatrous reverence for the Union, upon 
which the slaveholders had so long relied for the protection of their 
system. 

One class of abolitionists sought to evade the difiloulty by 
strained interpretations of the clauses referred to, while others, 
admitting that they were immoral, felt themselves obliged, not- 
withstanding, to support the constitution in order to avoid what 
they thought would be still greater evils. Tlie American Anti- 
Slavery Society, of which Mr Garrison was tlie president from 
1848 to the dav of emancipation, was during all this period the 
nucleus of an intense and powerful moral agitation, which was 
greatly valued by the soundust and most faithful workers in the 
field of politics, who greatly respected him for his fidelity to his 
convictions. On the other hand, Mr Garrison always had the 
highest respect for every earnest and faithful opponent of slavery, 
however far he might be from adopting his special views. He was 
intolerant of nothing but conscious treacheiy to the cause. W hen in 
1861 the Southern States seceded from the Union and took up anus 
against it, he saw clearly that slavery would perish in the struggle, 
that the constitution would be purged of its pro-slaveiy clauses, 


and that the Union thenceforth, instead of being ** a covenant with 
death and an agreement with hell," would rest upon the sure 
foundations of liberty, justice, and equality to all men. He there- 
fore ceased from that hour to advocate disunion, and devoted him- 
self to iiie task of preyiariiig the way for and hastening on the 
inevitable event. His services at this period were recognized and 
honoured by President Lincoln and others in authority, and 
whole country knew that the agitation which made the abolition 
of slavery feasible and necessary was due to his uncompromising 

S )irit and indomitable courage. He lived to witness the re- 
smption of his country from the curse of human bondage, ndt 
iude^ by the means which he preferred, and which he hoped 
would prove sufficiently potent, but by the bloody arbitrament of 
war. None the less, however, did he see in the ^at event the 
hand of that Divine Providence on which he had always relied for 
support in the great struggle to which bu life was devoted. 
In 1865, at the dose of the war, he declarea that, slavery being 
abolishe^ his career as an abolitionist was ended. He counselled a 
dissolution of the Amerioau Anti-Slavery Society, insisting that 
it had become offiMis, and that whatever needed to be done 

for the protection of the freedmeu could best be accomplished bv new 
associations formed for that purpose. The Liberator was discon- 
tiiiued at the end of the same year, after an existence of thirty-five 
years. He visited England for the second time in 1846, and a^in in 
1867, when ho was received with distinguished honours, public as 
well aa private. In 1877, when he was Qiere for the last time, he 
declined every form of public recognition. He died in New York, 
May 24, 1879, in the seventy-fourth year of his age, and was buried 
in Boston, after a most impressive funeral service. May 28. In 
1848 a small volume of his Sonnets and other Poems was published, 
and in 1852 appeared a volume of Selections from his Writings 
and Speeches, His wife, Helen Eliza Benson, died in 1876. 
Eour sons and one daughter survive them. 

QAllTER, Order of the. See Knighthood. 

GARTH, Sir Samuel (16701-1719), a physician and 
poet of the age of Anne, was born of a good Yorki^ire family, 
in 1670, it is said, but more probably at an earlier date. 
He was a student of Peterhouse, Cambridge, where he 
resided until he was received into the College of Physicians 
in 1691. In 1696 he became a prominent supporter of the 
new scheme of providing dispensaries for the relief of the 
sick poor, as a protection agdust the greed of the apothe- 
caries. This labour having exposed him to the animosity 
of many of his own profession, and especially of the last- 
named body, he published in 1699 a mock-heroic poem, The 
DUpensary^ in six cantos, which had an instant success, 
passing through three editions within the year. Garth 
became the le^ing physician of the Whigs, as Radcliflfe was 
of the Tories. In 1714 he was knighted by George I., 
and he died on the 18th of January 1718-19. Garth was 
a wealthy man, leaving estates in Warwickshire, Oxford- 
shire, and Buckinghamshire. He wrote little besides his 
best-known work The Dispensary^ and Claremoitt^ a moral 
epistle in verse. In 1717 he edited a translation of 
Ovid’s Metamorphoses^ himself s^plying the fourteenth 
and part of the fifteenth book. The subject of his mock- 
heroic epic is treated in a cumbrous style ; and even in 
his own day Garth was accused of flatness and poverty of 
thought. 


GAS AND GAS-LIGHTING 


A ll artificial light is obtained as a result either of com- 
bnstioD or of incandescence ; or it might be more 
accurate to classify illuminating agents as those which emit 
light as a result of chemical action, and those which glow, 
from the presence of a large amount of heat, without thereby 
giving rise to any chemical change. The materials whence 
artifi(^ light of the nature of flame has been derived are 
principally bodies rich in carbon and hydrogen. Wax, 
fats, and oils,, on exposure to a certain amount of heat, 
undergo destructive distillation, evolving inflammable 
gases ; and it is really such gases that are consumed in 
the burning of lamps and candles, the wicks bringing 
•mall proportions of the aubstances into a sufficient heat. 


Wood and coal also, when distilled, give off combustible 
gases ; and ordinary gas-lighting only differs from illumina- 
tion by candles and lamps in the gas being stored up and 
consumed at a i^istauce from the point where it is generated. 

Inflammable gas is formed in great abundance within 
the earth in connexion with carbonaceous deposits, such as 
coal and petroleum i and similar accumulations not unfre- 
quently occur in connexion with deposits of rock-salt ; the 
gases from any of these sources, escaping by means of fis- 
sures or seams to the open air, may be collected and burned 
in suitable arrangements. Thus the “eternal Area’’ of 
Baku, on the shores of the Caspian Sea, which have been 
known as burning from remote ages, are due to gaeeoua 
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hydrocubo^ issaing from and through petroleum depoeitB. 
In the province of Sechuen in China, gas is obtcdned from' 
beds of rook-ealt at a depth of 1500 or 1600 feet : being 
brought to the surface, it is conveyed in bamboo tubes and 
used for lighting as as for evaporating brine ; and it is 

asserted tt^ the Chinese used this naturidly evolved gas as 
an illuminsnt long before gas-lighting was introduced among 
European nations. At a salt mine in the comitat of 
Marmaro in Hungary, gas is obtained at a depth of about 
120 feet, and is used for illuminating the works of the mine. 
Again at Fredonia (N'ew York State) a natural emission of 
gas was discovered in a bituminous limestone, over the orifice 
of which a gasholder has been erected, and thus about 1000 
cubic feet of a gas composed of marsh gas and hydride of 
ethyl has been made available for illumination. In the city 
of Erie (Pa.) there are 13 gas-wells, each gelding from 
10,000 to 30,000 feet per day, the gas escaping from one 
of them at a pressure of 200 S> per square inch. At 
Bloomfield, Ontario co., New York, there is a spring which 
yields daily no less than 800,000 feet of gas of an illumin- 
ating power equal to 14j^ candles. '!&e city of East 
Liverpool (Ohio) is entirefy illuminated, and to a large 
extent heated, by ^-wells which exist in and around the 
town. The light is of extraordinary brilliancy, and is so 
abundant and free that the street lamps are never extin- 
guished, and much of the manufacturing steam-power of the 
town, which embraces 22 potteries, giving employment to 
2000 hands, is derived from the gas. The first ** well,'’ 450 
feet deep, was opened in 1859, and up to the present year 
(1879) neither it nor any of those tapped at later dates 
show any sign of failing. In many other parts of America 
similar gas-wells exist ; and several such natural jets of gas 
have been observed in England. 

By general consent the merit of the discovery and appli- 
cation of artificial gas belongs to Great Britain, and the 
name most honourably connected with the beginning and 
early stages of gas-lighting is that of a Scotchman — ^William 
Murdoch. But previous to Murdoch’s time there occur 
numerous suggestive observations and experiments as to 
inflammable air and its sources. In the PhiXo 90 phxcal 
Transaotumi of the Royal Society for 1667 the existence 
of a burning spring ” in the coal district of Wigan is 
noticed by Thomas Shirley, who traced its origin to the 
underlying coal In the same Transactions for 1739 is 
printed a letter addressed to the Hon. Robert Boyle, who 
died in 1691, in which the Rev. John Clayton details a 
series of experiments he made in distilling coal in a retort, 
showing, not only that he had observed the inflammable 
gases evolved, but that he collected and stored them for 
some time in bladders. In Dr Stephen Hales’s work on 
VtgsstabU Staticks^ published in 1726, more precise state- 
ments are made as to the distillation of coal, be having 
obtained from 158 grains of Newcastle coal 180 inches of 
inflammable air. In 1787 Lord Dondonald, in working a 
patented process for obtaining coal-tar, experimented with 
the gas evolved in the process, and occasionally used it for 
lighting up the hall of Culross Abbey. None of these 
obMrrations, however, led to distinct practical results; and 
it was not till the year 1792 that William Murdoch, then 
residing at Redroth in Cornwall, began the investigations 
into the properties of gases given off by various substances 
which eventnated in the establishment of coal-gas as an 
illaminatiog agent In 1797 he publicly showed the system 
he had mator^ and in 1798, being then employed in the 
famons Soho (Birmingham) workshop of Boulton k Watt, he 
fitted np an i^pmtns for the man^acture of gas in that 
establishment, with which it was partly lighted. Thereafter 
the apparatus was extended, and the gas mannfactnred by 
it was introduced to other neighboaring workshops and 
factories. Among oChais who helped most materisUy to 


develop the infant art in England were Dr Henry of 
Manchroter, and Mr Cleggs who, succeeding Mr Murdoch 
at Boulton k Watt’s, introduced mauy improvements in 
gas manufacture, and ultimately became the most skilful 
and famous gas engineer in the United Kingdom. 

In 1601 M. Lebon introduced gas distilled from wood 
into his own house in Paris, and the success of his experi- 
ment attracted so much notice and comment as to give 
rise to an impression that he is entitled to the credit of the 
invention. Lebon’s experiment came under the notice of 
Mr F. A. Winsor, who took up the subject with a zeal and 
unwearying patience which led to a recognition of the 
advantages of the system, and the breaking down of the 
powerful prejudice which existed in England against the 
innovation. In 1803, through Winsor’s efforts, the 
Lyceum Theatre was lighted with gas; but it was not 
tiU 1810 that he succeeded in forming a public company 
for manufacturing gas, and in obtaining an .Act of Par- 
liament for the Gas-Light and Coke Company. In 1813 
Westminster Bridge was first lighted with gas, and in 
the following year the streets of Westminster were thus 
illuminated, and in 1816 gas became common in London. 
So rapid was the progress of this new mode of illumination 
that in the oouise of a few years after its introduction it 
was adopted by all the principal towns in the kingdom, for 
lighting streets as well as shops and public edifices. In 
private houses it found its way more slowly, partly from an 
apprehension of danger attending its use, and partly from 
the annoyance which was experienced in many cases 
through the careless and imperfect manner in which the 
service-pipes were at first fitted up. 

Sources of Gas. 

Artificial gas is now distilled from a variety of substances, 
among which are coal, shale, lignite, petroleum, turf, wood, 
resins, oils, and fats; and it is ^o prepared by earburettiug 
or impregnating with volatile hydrocarbons other non- 
luminiierous gases. Of the very numerous systems of gas- 
making which have been proposed since the early part of 
the century, none can compete for general purposes with the 
ordinary coal-gas process, when a supply of the raw material 
can be obtained at a moderate expense. 

CooJrGas. — Coals, vaiying greatly as they do in chemical 
constitution, differ also, as might be expected, as widely in 
their value and applicability for the manufacture of gas. 
Taking the leading varieties of coal to be included under 
anthracite, bituminous coal, and lignite or brown coal, we 
find that it is the class bituminous coal alone that yields 
varieties really serviceable for gas-making. Anthracite may 
be regarded as a natural coke from which the volatile con- 
stituents have been already driven off, and the more 
anthracitic any coal is, the less is it capable of yielding gas. 
Lignite also is rarely used for distillation, owing to the large 
proportion of oxygen and the amount of water in its com- 
position. Of the bituminous coals again, it is only the 
caking or pitdi coals, and the cannel or parrot coals, that 
are in practice need in gas-works. These also vary within 
very wide limits in their gas-making value, not only from 
the great difference among them in yield of gas, but also in 
the illuminating value of the gas they evolve. As a rule 
the coak which yield the largest percentage produce 
also the most highly illuminating qudities of gas. The 
cannel coals, which are leqcially recognized as gas-coal,’’ 
are most abundantly developed in Scotland and in Lanca- 
shire, and the fact of the unequalled qualities of Scotch 
camel and of the allied substance, bituminous shale, for gas- 
making, has had the effect of rendering illumination by gas 
mnch moi^ and aatss&ctory in Scotland than in any 
other cooM^^ It is only a very imperfect valuation of any 
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gachooal tliat can be made from chemical analysis, the really 
satisfactory test being actoal experiment Aocoiding to K 
Fleck, the coal most available for gas-making diould contain 
to every 100 parts of carbon 6 p^ of 'hyd&ogen, of which 
4 parts are available for forming hydrocarbon compounds. 
It is desirable that cod used for distillation in gas retorts 
should be as far as possible free from sulphur, that in the 
case of coking coal the amount of ash should be small, and 
the proportion of oxygen should also be low, since that ele- 
ment abstracts hydrogen to form ii\juriou8 watery vapour. 
The amount of ash present, however, in the best forms of 
Scotch cannel is large ; and consequently the resulting coke, 
if the residue can be so cdl^, is of comparatively little valu& 
Unless coal can be stored in sheds which protect it from the 
weaUier, it ought to be used as soon as possible after being 
raised, rain and sunshine being detrimental to its gaa-mak- 
ing qualities. The following table exhibits the chemical 
analysis and gas-yielding properties of a few of the principal 
and typical examples of coal for gas-making : — 


Composition of Coals used in Oas-Mdking. 


Variety of Goal. 

II 

Carbon. 

1 

1 

1 

1 


Newoaatle Pearoth Gas-Coal 


69*43 

4*89 


0*86 

11*11 

0*79 

Blaydon Main, Tyneside 

6*88 

78*06 

6*80 

1^ 

3*33 

8*19 

8*94 

Dnkinfleld, Aiditon-under- ) 
Lyno 1 

0*19 

88*36 

6*76 

... 

0*86 

6*06 

8*48 

Winn Cannel 

6*66 

84*07 

6 71 

«•« 


7 89 

9*40 

Mold-Leeswood Green Cannel 

... 

7781 

8-47 


0*71 

6*83 


Dochoad Cannel ) 

13*68 

68*10 

8<gi 

• «i 

0*06 

7*96 

10*78 

MethU Bi*own Shale VSSJr 

9*88 

66*44 

7*64 

1*86 

0*84 

10*84 

13*98 

Kelty Gin Seam 


70*60 

6*08 

... 

0*94 

11*68 

3*36 


Products of the Distillation of\ ton qf Coat 


-1 

Cob. feet 
of Gaa. 

Lbs. of 
Coke. 

Lbs. of 
Tar. 

Lbs. of 
Ammonia 
Liquor. 

lllumlnat- 
Inff power 
of Gas In 
Gandies. 

Newcastle Cannel . . . 

Wigan Cannel 

Bo^ead Cannel .... 

0,888 

10,860 

18,884 

1,426 

1,882 

716 

98*8 

218*8 

783*3 

60*0 

161*6 

nil. 

26*2 

19*4 

46*2 


When the bowl of an ordinary clay pipe is filled with 
small fragments of bituminous coal, luted over with clay 
and placed in a bright fire, immediately smoke is seen to 
issue from the stalk which projects beyond the fire. The 
smoke soon ceases, and if a light is then applied to the 
orifice of the stalk, the issuing gas bums with a bright, 
steady fiame, while a proportion of a black, thin, tarry liquid 
oozes out from the stalk. After the combustion ceases there 
is left in the bowl of the pipe a quantity of char or coke. 
This simple operation is, on a small scale, an exact counter- 
part of the process by which the destructive distillation of 
coal is accomplished in the manufacture of gas. The pro- 
ducts of the distillatory process classed in the gas-works as 
gas, tar, and ammoniacal liquor, with a solid residue of 
coke, are in themselves mixtures of various definite chemical 
compounds \ and as may be evident from the following list, 
these substances are very numerous and complex : — 


Prodv4sts of the Distillation of Coal at high-red heat, 
I, IltwninaHng Qtues, 


Aoemene, C.Ha 

Ethylene, cjkf ^ 

Propylene, 6|iig >Gaaei. 

Entyleno, G4H, ) 




PwH, . 


oirlmretted 

Seii,CH4 

Owbonle oxide, CO. 
Oerhonlo edd, CO* 
Aininonle, KH| 


hydro- 


I Vapoure. 

iDUnenta. 




Blanlphlde of caii!^*G& 
SnlphiiTetted hydrogen, 1 

232?®“* 

Nttrogwi, N 

Aguew 


taS 


Im- 

pnrltlea. 


IL Camponenti of Tisr, 

Benzol, 0*^ \ 

Tolnol, CrlTg f Liquid 

Gomol, CflTit r hydroaudwni. 


v>i4nio..» i SoUd 

Pyrene, f hydrooarbona. 

Oryieno, CigHit ....... ; 

Gailidlle ac^ UgH«0. 

Oreqyllo add, CrEgO 
RomUo add, GgAHigOg. 

Pyridine, CjiCh. 

Antline, CgUrN. 

Plcoline, 

Lutidlne, G^EW 
Conidlne, GiRnN. 

Leuedine, u^K. 


111. Ammoniacal LUmor, | Amnonlum autohocyaiiate, NH 4 .KCS. 
Ammonium carbonate, 8 NH 4 .CO 1 . „ cyanide, NH 4 .NC. 

„ lulphydrate, NU 4 .^ | „ chloride, KH 4 .CL 

IV. Coke miAth in Retort. 

The proportions In which coal yields these products msy be Indicated by the 
caae of a cannel gl\ ing off 11,000 feet per ton of gas of a density of O'SOO. mm 
100 ports of such a coal there would be yielded— 

Gas 92-95 

Tar 8*50 

Ammonia water 8*60 

Coke 6975 

The proportions, however, and even the nature of these pro- 
ducts of distillation are greatly modified by the temperature 
at which the distillation is effected, a low red heat yield- 
ing a small proportion of non-condensible gas but a large 
amount of heavy hydrocarbon oils, whence the distillation 
of shales and coal in the paraffin manufacture is conducted 
at a low red beat. By excessive heat, on the other haud, 
the compounds evolved become simpler in their chemical 
constitution, carbon is deposited, pure hydrogen is given 
off, and the gain in amount of gas produced is more than 
counterbalanced by its poverty in illuminating properties. 

Of the gasee and vapours which pass out of the retorts in 
a liighly heated condition, some portion, consisting of tarry 
matter and ammoniacal liquor, precipitates almost immedi- 
ately by simple cooling, and other injurious constituents 
must be removed by a system of purification to which the 
gaseous products are submitted. What thereafter passes 
on as o^inary gas for consumption still contains some 
percentage of incombustible matters — aqueous vapour, 
oxygen, nitrogen, and carbonic acid. The combustible 
portion also is separable into two classes, viz., non-luminous 
supporters of combustion, and the luminiferous constitu- 
ents, — the former embracing hydrogen, marsh gas (light 
carburetted hydrogen), and carbonic oxide, while the latter 
includes the hydrocarl^n gases acetylene, ethylene (olefiant 
gas or heavy carburetted hydrogen), propylene, butylene, 
and vapours of the benzol and naphthalin series. 

Formerly it was the habit to regard the proportion of 
heavy carburetted hydrogen (ethylene and its homologues) 
as the measure of the illuminating power of a gas. It has, 
however, been pointed out by Berthelot that the proportion 
of such compounds in some gas of good luminous qualities 
is exceedingly small ; and in particular he cites the cose of 
Paris gas, which, according to his analysis, contains only a 
mere trace of acetylene, ethylene, and other hydrocarbons, 
with 3 to 3*5 per cent, of benzol vapours. Subsequent ex- 
periments of Dittmar have proved that a mixture of pure 
ethylene and hydrogen burnt in the proportion of 3 volumes 
of hydrogen to 1 of ethylene yields little more light than 
ordinary marsh gas, while benzol vapour to the extent of 
only 3 per cent in hydrogen, gives a brilliantly luminous 
flame. Frankland and Thorne have more ri3cently deter- 
mined the illuminating power of a cubic foot of benzol 
vapour burnt for 1 hour in various combinations, with the 
following results : — 

With hydrogen it cave the light of 69 71 candles. 

„ carbonic oxide ,, 73 '88 ,, 

„ marsh gas „ 92*45 ,, 

„ „ (second series) „ 93*94 „ 

Thus it is highly probable thal^the illuminating value of 
coal-gas depend much more on the presence of benzol 
vapour than on the^ proportion of the heavy gaseous hydro- 
carbons, kud the estimation of benzol in the gas is a point 
which has hitherto been comparatively neglected. In view 
of the inference that the presence of benzol vapour is so 
intimately related to illuminating power, the^ fact observed 
by Dittmar that water readily and largely dissolves it out 
of any gas mixture is of great consequence. When ben- 
zolated hydrogen containing 6 per cent, of benzol vapour 
was shaken up with water, the percentage of the vapour 
was found on analysis to be reduced to less than 2. 

X — la 
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Hie avenge oompoaition of the gu supplied to Loudon 
is, on the authority of the late Dr Letheby, thus stated : — 



Ordinary Qu, 
UOaiMUeir 

Cannel (3aa, 
SOCandlaa. 

* 

46*0 

277 

T/ghf ^Arburetted hydrogen. 

89*5 

50*0 

Condensible bydrocuboni 

8*8 

18*0 

C-arbonie oxide 

7*6 

6*8 

Carbonic acid 

0*6 

0*1 

kqneoos Tapoor 

2*0 

2*0 

Oxygen 

0*1 

0*0 

Nitrogen 

0’6 

0*4 



Cannel gas is now, however, supplied only to the Houses 
of Parliament and to certain of the Government offices. 


Manufactube of Coal-Gas. 

The series of operations connected with the preparation 
and distribution of coal-gas embrace the processes of dis- 
tillation, condensation, exhaustion, scrubbing or washing, 
purification, measuring, storing, and distribution by the 
governor to the mains, whence the consumers’ supply is 
drawn. In connexion with consumption, pressure of the 
gas, measurement of the amount consumed, and the burners 
and other arrangements for lighting are the most important 
considerations. 


Site and Arrangement of Works,— Th% dunoe of a site 
for a gas establidunent is necessarily conditioned by local 
cironmstances ; but the facts that a considerable area is re- 
quired, and at best, the works do not improve^ the 
amenity of any neighbourhood, are important considerations. 
A central position with respect to the area to be supplied 
is certainly desirable, but in the circumstances it is seldom 
to be obtained. Of even greater consequence for a large 
work is ready access to a railway or other means of trans- 
port ; and most of the great establishments are now con- 
nect^ by sidings with lines of railway, whereby coals, Ac., 
are delivered direct from the waggons to the store or retort- 
house, and in the same way the coke and residual products 
are removed. Where the arrangement is practicable, it is 
also desirable that the works sho^d be erect^ at the loweirt 
level of the area to be supplied, since coal-gi^ being sped- 
fically lighter than atmospheric air, acquires a certain 
amount of pressure as it rises in pipes, which pressure 
facilitates its distribution, and it is much easier to control 
than to beget pressure. In the planning of works, regard 
must be given to economy of space and to labour-saving 
arrangements, so that the cost of manual labour may be 
minimized, and operations proceed in on orderly, methodical, 
and easily-controlled manner. The accompanying ground 
plan of gas works (fig. 1) has been kindly fumisbed 
Mr James Hislop of Glasgow, a gas engineer of known skill 



Fro. 1.— Oroimd-Plan of Gas-Works. 

A a line of rails leadlncr Into the works; B, waggon weighing machine; C, the coal store; D, retort hoos^ E, chimney; F, coke yard; O, condensers; R, 
•embbers ; 1, tar tank ; J, exhauster house ; K, pump room ; L, store room (water tank Is placed above K L); M, pniiner house ; N, lime store ; 0, meter 
house: P, gus-bolders; Q, gm'ertior house ; It, photometer room: S, boardroom; T, office; U weighing machine; V, superintendent’s house; W, joiner’s 
shop; X, smith's sliop; Y, engine holler. 


and experience ; and while it shows arrangements of the 
most approved character, it will also enable the reader to 
recognize the position of the various erections and apparatus 
as they follow each other, and as they will now be d^ribed. 

BaorU, — Retorts for destructive distillation of coal are 
formed of cast iron, clay, brick, or wrought iron. Various 
shapes have been adopted in the construction of these 
vessels ; nor have their forms been more varied than the 
modes in which they have been disposed in the furnaces. 
In many inatances they have been constructed of a 
cylindrical shape varying in length and diameter. Those 
first employed were of iron, with the axis vertical, but 
experience soon showed that this position was extremely 
inconvenient^ on account of the difficulty which it occasioned 
in removing the coke. 

The retorts were therefore next placed in a horizontal 
poeition, as beiim not only more favourable to the most 
economical distribittion of the heat, but better adapted to 


the introduction of the coal and the subsequent removal of 
the coke. At first the beat was applied directly to the 
lower part of the retort ; but it was soon observed that the 
high temperature to which it was necessary to expose it, for 
the perfect decomposition of the coal, proved destructive to 
the lower side, and rendered it useless long before the upper 
part had sustained much izyury. The next improvement 
was, accordingly, to interpose an arch of brickwork between 
it and the furnace, and to compensate for the diminished 
intensity of the heat by a more equally diffused distribution 
of it over the surface of the retort This was effected by 
causing the fine of the fkinace to return towards the mouth 
of the retort, and agam conducting it in an opposite direc- 
tion, till the heated air finally escaped into the chimney. 
This arrangement was continued so long as iron retorts 
were in nse, but on the general adoption of clay retorts 
the furnaces were constructed to allow the fire to play fredy 
around them. 
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The (^lindrioalfonn of retort a (fig* ,3) wu long infavonr 
on ncoonnt of ito greet dnrebilityi bnt it is not so well fitted 

^ ^ ^ 

SB the ellip- ^ 

tioal b, or 

the flat-bottomed or D-ehai^ retorts d, which are now 
pimoipally in use. Retorts are also made of a rectangular 
section with the comers rounded and the roof arched. 
Elliptical retorts are varied into what are called ear-shaped 
or kidney-shaped c, and it is not unusual to set retorts of 
different forms in the same bench, for the convenience of 
fllliug up the haunches of the arch which encloses them. 

The length of single retorts varies from 6 to 9 feet, but they 
are now in some cases made 19^ feet in length and 12# 
inches in internal diameter, these being charged from both 
ends. 

Every retort is furnished with a separate mouthpiece, 
usually of cast iron, with a socket b (fig. 3} for receiving the 
stand-pipe orascen- — |M 

sion-pipe, and there 

is a movable lid ^ j 

attached to the ^ 

mouth, together u\ | ^ | 

with an ear-box U 
cast on each aide of 11/ (I 

the retort for re- // 

ceiving the ears W 

which support the ///H l"~ )] 

lid. Fig. 3 shows ^ \ \ J jjj 

a form of mouth- 
piece attached to 
the retort a,' and 

also the method of ^*8- 8. 

screwing the lid to the mouthpiece. That part of the lid 
which comes in contact with the edge of the mouthpiece 
has applied to it a lute of lime mortar and fire clay, and 
when the lid is screwed up, a portion of this lute oozes o 
round the edges and forms a gas-tight joint 

Except for small works, where the manufacture is inter- 
mittent, and where, consequently, the retort heat has to be 
got up frequently, iron retorts are now little used. Clay 
retorts, which at present are in moat general use, wear out 
quickly ; they very frequently crock so seriously on the first 
application of heat that they must be removed from the 
bench before being used at all, and in scarcely any case 
are they in action perfectly free from crocka Numerous 
attempts have been made to introduce retorts built of brick 
but the difficulty of making and keeping the joints air 
tight has proved a serious obstacle to their use. In the 





oarboniM 500 tons cannel coal, or 2000 tons per oven ot 
four, without any repairs whatever. Decayed bricks may 
be removed from these retorts and new ones inserted, and 
when thoroughly repaired they are again equal to new. 
Thus the durability of each retort is so great that they are 
calculated to cost about -^th of a penny per 1000 cnbio 
feet of gas generated, as against Id. in the case of moulded 
retorts, and 7d. with iron retorts, for the same production 
of gas. In the Hislop retort the arched bricks are made 
plaLi, without groove or rebate joints — ^being thus stronger, 
more readily put together, and also cheaper. Carbon does 
not collect so rapidly on brick retorts as on those of clay, 
the bricks being harder pressed and better burned. On 
first lighting brick retorts, a charge of coke, breeze, and tar 
mixed makes them perfectly gas-tight. 

ReUifrt Setting.— k furnace or bed of retorts is composed 
of a group or setting, heated by a separate fire. The 
furnace is lined with the most refractory fire-bricks, and 
while the whole brickwork is made of such strength and 
solidity as ensures the safety of the retorts, the internal 
construction is so planned that the heat has the utmost 
possible amount of direct play on the retorts. The number 
of retorts to one furnace varies from 1 to 15, from 4 to 
7 being the number most commonly adopted; and these are 
variously arranged to bring them all as close to the furnace 
heat as practicabla In some retort-houses the furnaces are 
built in two stages or stories, from the upper of which the 
retorts are charged and drawn, while at the lower level the 
glowing coke is removed and quenched. The whole range 
of furnaces constitutes the retort bench, having a common 
flue which leads to the chimney shaft by which the products 
of combustion are carried away. The gas-coal for charging 
the retorts is broken into fragments about 1 1b in weight or 
thereby. Figs. 5 (elevation) and 6 (section) illustrate the 


Fia. 4.->Ei8lop’8 Brick Betort. 

brick retort made of Qlenboig Star fire-clay, according to 
the plan of Mr James Hislop, it is claimed that the 
difficulty is surmounted, and that both the retort and its 
setting present great ^vantage and economy. > These 
brick retorts (fig, 4) are O-shaped, 9 feet long and with 
diameters of 22 and 134 inches, set four in an oven to one 
unarchedfumace,asinfig.7. Each retort wffl, it is affirmed. 



Each retort will, it is affirmed* 


Fia. 5. — ^Elevation of Hislop's Gas Betort Funiaco. 

retort setting and arrangement of furnace and flues adopted 
by Mr Hislop for his brick retorts in which, by the use of 
centre blocks, as seen in the open front illustration (fig. 7), 
the necessity for internal arching is avoided. 

Betort furnaces are commonly fired or heated with a 
portion of the coke whicl) forms one of the bye-products of 




GAS 


92 


dia gB8 maniifMtiire ; but in works where shale and rich 
eannel coals are distOled^ common coal most be used in the 
fumaoea. At the Ivry Oas Works of the 





Fio, 6. — Section of Betort Bed on line A A of Hg. 5. 

Paruienne d^£dairage H de Chauffage par It Qau^ the 
retorts are heated by gas on a method modified from the 
Siemens regenerative gas furnaca Sectional illustra- 



tions of a retort setting on this plan, and a description of 
the various arrai^ments connected with the regenerators 
and the controlling of the air and gas currents, will be 
found In the article Fubnace, voL iz. pp. 846, 847. 

Ordinarily the work of charging and drawing the 
retorts is accomplished by manual kbour, by means ^ply 
of shovels for diaiging^ long iron rakes for drawing the 
spent cWge. In tba larger works it is usual to charge the 
retorts with a scoop semi-grlindrical in form, made a little 
shorter than the letortf and of su^ a diameter that it can 


with ease be pushed in and overturned within the retort 
•»The scoop deposits the coal neatly over the sole of the 
retort^ and of course the lid is much more quickly replaced 
than can be done with shovel charging. Numerous 
attempts have been made to introduce purely mechanical 
means of feeding retorts, hitherto with inddflferent success, — 
such devices as a travelling endless sole and a rotating sole 
having been tried without good effect A charging machine 
and a drawing machine, worked by hydraulic rawer, have 
been introduced by Mr Foulis, the engineer of we Glasgow 
Corporation Oas Works, but after prolonged trial both in 
Gla^wand in Mandiester, these have not yet proved satis- 
faotoiy in action. In West’s patent the charging is eflfected 
by the introduction of a small waggon within the retort, 
which distributes the charge evenly and uniformly. 
Neither has it, however, met general acceptance. 

The retorts are kept at a bright red heat, and for coal 
with a high percentage of volatile matter a higher tempera- 
ture is requisite than is needed for coal less rich in gas. As 
the retorts in one setting are necessarily subject to some- 
what different amounts of heat, the charges in those nearest 
the furnace fire, and consequently most highly heate^ must 
be drawn more frequently than the others, as otherwise the 
quality of the gas would be deteriorated, and a large pro- 
portion of sulphur compounds would be given off from the 
overburnt coke. 

In drawing a charge the lid is first slightly opened and 
the escaping gas lighted, to prevent an explosion or ** rap ” 
that woidd otherwise ensue. The gas is prevented from 
escaping outward by the ascension pipe dipping into the 
hydraulic main as afterwards explained ; but in some cases 
special valves are fitted on the ascension pipe to prevent a 
back rushing of the gas. A carbonaceous deposit forms on 
the sides of the retorts, which requires to be periodically 
removed by scurfing ” with chisels, or burning it off with 
free admission of air or steam. 

The Hydravlic Main , — From the retorts the gas, after 
its production, ascends by means of pipes called ascension- 
pipes B (figs. 5 and 6) into what is termed the condens* 
ing or hydraulic main HH, which is a large pipe or long 
reservoir placed in a horizontal position, and supported by 
columns in front of the brick-work which contains the re- 
torts A. This part of a gas apparatus is intended to serve 
a twofold purpose : — first, to condense the tnr and some 
ammoniacal liquor, and secondly, to allow each of the re- 
torts to be chargeil singly without permitting the gas pro- 
duced from the others, at the time that operation is going on, 
to make its escape. To accomplish these objects one end 
of the hydraulic main is closed by a flange ; and the other, 
where it is connected with the pipes for conducting the ^s 
towards the tar vessel and purifying apparatus, has, crossing 
it in the inside, a partition occup]/ing the lower half of the 
area of the section, by which the condensing vessel is always 
kept half full of liquid matter. The stand-pipes are con- 
nected by a flange with a dip-pipe C, arising from the upper 
side of the condensing main HE, and as the lower end of 
it dips about 2 inches below the level of the liquid matter, 
it is evident that no gas can return and ^pe when the 
mouthpiece on the retort is removed, until it has forced the 
liquid matter over the bend, a result which is easily pre- 
vented by making it of a suitable length. The tar which 
is deposited in the hydraulic main overflows at the partition, 
and is carried by a pipe to the tar well 

'I&e gBf ^ passes on from the hydraulic 
mtLin 18 8^ of a tcmperalture from 130'’ to 140^ Fi^r., and 
consequently carries with it heavy hydrocarbons, which, as 
its temperature fa&, would be deposited. It is therefore 
a first Goni^eiBtion in ordinary working to have these 
condewble vapours at once separated, and the object of 
the condenser is to cool the gas down to a temperature 
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nearly that of the earroniiduig atmosphere. Tlie first con- 
trivances employed for the purpose of condensation were 
all constructed on the supjmition that the object would be 
best attained by causing ^e gas to travel through a great 
extent of pipes surrounded by cold water, and winding 
throng it Uke the worm of a still, or ascending upwards 
and downwards in a circuitous manner. An improvement 
on this form of condenser, and one now in ^neral use, is 
represented in fig. 8. It consists of a series of upright 



Kg. 8. 

pipes connected in pairs at the top b^i semicircular pipes 
e, e, and terminating at the bottom in a trough X Y con- 
taining water, and divided by means of partitions in such a 
way that, as the gas enters the trough from one pipe, it 
passes up the next pipe and down into the next partition, 
and BO on to the end of the condenser. The cooling power 
of this air condenser, as it is called, is sometimes assisted 
by allowing cold water to trickle over the outer surface of 
the pipes. Annulur tubes for condensing are also used, in 
which the gas is exposed to a much greater cooling surface, 
and in some large works the condensers are cooled by a 
current of water. In passing through the pipes the gas is 
considerably reduced in temperature, and the tar and am- 
moniacal liquor condense, the tar subsiding to the bottom of 
thetrough8,andtheammoniacal Liquor floating on thesurface. 
In course of time the water in the trough is entirely displaced 
by these two gaseous products, and as they accumulate they 
pass off into the tar-tank, from which either liquor can be 
mmo^ by means of a pump adapted to the purpose. The 
New York Gbs Lighting Company employ a multitubular 
condenser, consisting of two sets of eight boxes, each con- 
tonmg 100 tubes 3 inches diameter by 15 feet long. 
Through each set of tubes, up one and down another, the 
gas travels, cooled by an external stream of water, while it 
traverses the 240 feet of piping in the condenser. | 


The practice of condensation and separation of tarry 
matter by rapid cooling is condemned by Mr Bowditch and 
many minent authonties, on the ground that thereby a 
proportion of light hydrocarbons are thrown down with the 
nsavier deposit, which on another method of treatment 
would form part of the permanent gas and materially enrich 
Its quality. A system of treating gas has accordingly 
been introduced by Messrs Aitken £ Young, m which the 
gas, kept at a high temperature, is carried from the retorts 
into an apparatus termed an analyser, which consists of an 
enclosed series of trays and chambers arranged in vertical 
series, in principle Uke a Coffey still, the lower portion 
of which is artificially heated. In action the analyser 
separates the heavier carbonaceous part of the tarry matter 
in the lower part or chambers, and as the gas gradually 
ascends from one tray or tier to another, it is at once cool- 
ing and depositing increasingly lighter fluids, while it is 
meeting and being subjected to the purifying action of the 
light hydrocarbons already deposited. Thus on entering 
the analyser it meets, at a high temperature, heavy tar 
deposits, and it passes out of the apparatus cooled down to 
nearly atmospheric temperature after being in contact with 
the lightest fluid hydrocarbons. 

E^uiustion , — To the subsequent progress of the gas con- 
siderable obstructions are interposed in connexion with its 
further purification and storing in the gas-holders, and the 
result of which would be that, were it not artificially pro- 
pelled, there would be a pressure in the retort equal to the 
amount of the resistance the gas meets with in its onward pro- 
gress. The relief of this back pressure not only improves 
the quality of the gas, but also increases its amount by about 
10 per cent Among the numerous methods of exhaustion 
which have been proposed since the operation was first 
introduced in 1839, there are several rotary exhausters, hav- 
ing more or less of a fan action, and recently an apparatus 
on the principle of a Giffard’s injector has been intro- 
duced, chiefly in Continental works. A most efficient form 
is found in the piston exhauster, a kind of pumping engine 
with slide valves, which exhausts the gas in both the 
upward and the downward strokes of its piston. The action of 
the exhauster is controlled by a governor, which passes back 
a proportion of the gas when the apparatus is working too 
fast for the rate of production in the retorts ; and “ pass 
by ” valves are arranged to carry the gas onward without 
passing through the exhauster should it cease to work from 
accident or any other cause. 

PurificatiorL — The operations embraced under this bead 
have for their object the removal from the gas of am- 
monia, sulphuretted hydrogen, and carbonic acid as the 
main imparities, with smaller proportions of other sulphuric 
and of cyanogen compounds. 

The agencies adopted are partly mechanical and partly 
chemical, the separation of the ammonia being first effected 
in the scrubber,” from which the gas passes on to complete 
its purification in the purifiers.” In early times the purify- 
ing was performed in a single operation by the use of milk 
of lime in the wet purifler, a form of apparatus still in use 
where wet purifying is permissible. 

2'he Wet Purifier , — This apparatus was supplied with a 
cream of lime and water, but, although it was a most 
efficient purifying agent, the ammonia now of so much value 
was lost by its use, and the “ blue billy,” as the saturated 
liquid holding the impurities was termed, created an intol- 
erable nuisance, and could be in no harmless way got rid 
of. Except in small works, wet imrifying is not now 
practised. 

The Siyruhher, — The object sought in an ordinary 
scrubber is to cause a large amount of gas to come in con- 
tact with the smallest possible quantity of water, so as at 
once to dissolve out ammouiacal gases, which are exceedingly 
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■olnble in water, to obtain a strong anunoniaeal liqnor from 
the Bcmbber, and at the same time, as far as poasiUe, to 



Fig. 9. — Hislop's Scrubber — Sectional Elevation, 
preveot the heavy hydrocarbons from being acted on^ — they 
being also soluble in water. The ordinary form of scrubber 
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Vlg. 10.— Hislpp*B Senibbir— Flaiie 

oomti of a tower or hollow column, vertically divided into 
wo, and filled with cok^ iuu The gas passes up one side 


I and down the other, and from the top a constant small 
I stream of w^ ammoniacal liquor tric^es down. Such a 
scrubber, it is stated, is subject to clogging by deposits of 
tar, and equally efficient work is done wi^out that draw- 
back by an apparatus in which perforated iron plates occupy 
the place of the coke, and in the Livesey scrubber layers 
of thin deal boards are employed These boards are set in 
tiers perpendicularly, slightly crossing each other, with 
about ^ of an inch between esudi tier. Anderson’s washer 
is a form of scrubber recently introduced, in which the 
interior is occupied with a series of rotating whalebono 
brushes, which dip into troughs of ammoniacal liquor, and 
ill their revolution meet and agitate the gas in its passage 
upwards thro^h the tower or column. The scrubl^r 
shown in section and plan in figs. 9 and 10 is a foim 
introduced by Mr James Hislop. It contains 10 tiers of 
trays of cast iron, perforated with ^inch holes at a distance 
of 2 inches from centre to centre. The gas passes upwards 
through these, meeting in its course a shower of ammoniacal 
liquor pumped up and distributed by the rose arrange- 
ment shown in fig. 9. The bottom part of the sorubler,, 
to the height of the first course of plates, is filled with 
liquor, which is repumped till it reaves the strength de- 
si^ for the manufacturer of ammonia sulphate. 

The Purifiers , — ^The ordinary lime purifier, by which 
sulphuretted hydrogen and carbonic acid are al^tracted 
from the gas, consists of a large rectangular vessel seen in 
section in fig. 11. Internally it is occupied with ranges 



Fio. 11. — Section of Lime Purifier. 


of wooden trays or sieves A, made in the form of grids of 
^inch wood, with about half an inch between the bars. 
Iliese are covered with slightly moistened slaked lima 
B to the depth of about 6 inches, and from three to^siz 
tiers of such sieves are ranged in each purifier. The 
enters at the bottom by a tube C, the mouth or inlet being 
protected from lime falling into it by a cover D, and it 
forces its way upward throngh all the trays till, reaching the 
lid or cover E, it descends by an internal pocket F to the 
erit tube G, which leads to the next purifier. The edges 
of the lid dip into an external water seal or lute H 
whereby the gas is prevented from escaping. The purifiers 
are generally arranged in sets of four, three being in use, 
through which the gas passes in succession while the fourth 
being renewed; and to control the course of the gas 
current among the purifiers, the following ingenious arrange- 
ment of centre valves and pipes was devised by Mr Malam 
(fig. 12). 


It has a cover fitting within it in such a way as to communicate 
with the pipe a and either of the four inlet pipes, and also to com- 
municate between one of the outlet pipes and the pipe A, which 
carries off the purified gas. The inlet pipes, h, d, /, admit the gas 
from the central case to the bottom of lite purifiers; and the outlet 
pipes, c, e, g, return the gas from tlle^ purifiers back to the case, 
after it has passed up tbrou^ the layers of lime, and descended at 
the back of a partition plate In each purifier to outlet pipes at 
the bottom, a is the main inlet pine for conveying the gas from 
the scrubber or the condenser, and A is the main outlet pipe for 
conveying gas to the gasholder. The central cylinder containa 
water to the depth of 10 inohes, and the ten pipes rise u}> throngh 
the bottom to tne height of 12 inches, so that the mouth of each ia 
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S inohei above the rarface of the water. The cover which fits into 
the oyHnder Ui 4 feet 8 inohee in diameter, and ia divided into five 
parte, the firat of which, 1, fita over the inlet a, and over 
either of the i^t pipes leadmg to the purifiers. The piurtitione 2, 



8, and 5 fit each over an inlet and an outlet pipe, while one i)arti- 
tioii, 4, fita over one outlet pipe from one purifier, and over the 
pipe ht which leads to the gasholder. In fig. 12 the arrangement 
18 such aa to open a communication between the inlet pipe a and 
the purifier A. Now supposing the mis to have passed from the 
soruDber into the centre of the cylinaer, its only means of escape 
is to pass down the pi[)o h into the purifier A, where it ascends 
throng) the layers of lime, and passing over the top of a dividing 
plate, descends and escapes from the bottom of the purifier by the 
pipe c baok to the cylinder. Here its only means of escajie is by 
the pipe d, which conducts it to the purifier B, in which it ascend 
and abends as before, returning by the pi^ e to the cylinder, 
whence it proceeds by the pipe/ into the purifier C, then along the 
pipe g, which is shut off fh>m communication with any pipe except 
\ by which it is conveyed away to the gas-holder. By tins 
arranmment the three purifiers A B 0 are l^ing worked, while a 
fourth purifier D is b^g emptied and reohaiged with lime. 
'When it is fonnd, on testing the gas, that the lime is unfit for its 
office, the purifier A is thrown out of work, and D is brought in. 
The frame u then shifted so aa to bring the triangular dii^ion 1 
over (f, by which moans BCD will be the working purifiers, and 
A will be thrown out of use. In this way, by shifting the frame 
round its centre over each ef the four outlet pipes, any three of the 
purifiers con be brought into action. 

The ''oxide” method of purifying the gas, originally 
introduced by M. Laming, and shortly afterwards patented 
by Ur Hills, is now largely used in ordinary gas-works. It 
is based upon the property of the hydrated oxide of iron to 
decompose sulphuretted hydrogen, a portion of the sulphur 
forming a sulphide with the iron. Quicklime is also used 
to separate carbonic acid, and the oxide of iron is mixed 
with sawdust or cinders (breeze) for the purpose of increas- 
ing the surfaces of contact, and this mixture is placed in the 
purifiers. ^ When a sufficient quantity of gas has passed 
through it, the purifiers are opened, and the mixture is 
exposed to the air, under which new condition it combines 
with oxygen, and again becomes fitted for use in the puri- 
fiers. The chemicGd changes which occur ii; these opera- 
tions are thus stated. The mixture of hydrated oxide of 
iron, absorbs sulphuretted hydrogen, forming ferrous 
sulphide and water, and liberating sulphur, thus: — 
Fe20j + 3H,S-2PeS + S + SH,0. The ferrous solphid^ 
by exposure to the air, absorbs oxygen, and its sulphur is 


L S 95 

separated in an uncombined foi^ 2FeS + 30 » Fe20s -b 28. 
The mixed material cau be again employed in the purifica- 
tion of the gas, and the process may be repeated until the 
accumulation of sulphur mechanically impairs the absorbent 
powers of the mixture. The sulphocyanogen which accom- 
panies the gas is reteiued by the oxide of iron, and 
gradually accumulates in the mixture. For the separation 
of the carbonic acid, which is unaffected by this treatment, 
the gas next posses on to a dry lime purifier. 

The goa is now ready for use, and it ia passed on 
through the station meter to register the amount mode and 
stored in the gas-holders. At this stage it may be interest- 
ing to compare the composition of the gas as it exists at 
different stages of the manufacture, as these show the result 
of the successive purifying processes. Taking 1000 cubic 
feet, the figures are — 



From 

Condonimr. 

From 

Scrubber. 

From I 

Iron 

UI illers. 

Lime. 

Hydrogen 

880 

.880 

880 

380 

Marsh gas 

890 

888 

403 

394 

Carbonic oxide 

72 

71 

89 

30 

Heavy hydrocarbons 

42 

46 

46 

43 

Nitrogen 

48 

60 

79 

100 

Oxygen 

8 

5 

5 

6 

Cai'bonic acid 

40 

39 

83 

4 

Sul 1 ilmretted hydrogen . . , 

16 

15 

8 

... 

Ammonia 

10 

5 


•• 


1000 

999 

988 

957 


Storing and Distribution. 

T/iC Gasholder, — ^This, which is frequently designated 
the gasometer, though incorrectly, since it does not in any 
way measure gas, but simply stores it for consumption, con- 
sists of two portions — the "tank” T (fig. 13) and the 
" holder ” G. Tho tank is a cylindrical pit, surrounding 
a central core, which is usually covered with concrete c at 
top, and has its sides built of masonry or brick-work, p, 6. 
The tank is water-tight, and is filled to a high level with 
water, above which project two tubes m one being the 
inlet and the oUier the supply pipe which leads to the main 
governor. 

Formerly gas-holders were made of heavy plate iron, 
strengthened by angle-iron and stays, and of so great a 



Fio. 18. — Section of OaS'hoMer. 


weight as to require a complex system of equilibrium chai^ 
and counterbalancing weights to relieve the gas from the 
great pressure to which it would otherwise bo subjecte^ 
They are now made so light that they require to be loaded 
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in order to supply the required pressure, and their rise and 
fall are regulated by means of guide-rods % i round the tank. 
For economy of space holders in which different segments 
**tde8cope” over each other are now much employed. 
This form of holder consists of two or even three separate 
parts,— the upper having the form of the common gas- 
holder, and the other being open at the top as well as the 
bottom. They are connect by the recurved upper edge of 
the lower fitting into a channel which runs round the bottom 
of the upper, whereby the entire structure is rendered air- 
tight at line of junction. Holders of great capacity 
are now erected in connexion with large works. The 
Imperial Company in London possesses two, at Bromley 
and Hackney, telescopic in form, — the outer segment 
measuring 200 feet in diameter by 35 feet deep, and the 
inner 197 feet by 35. These holders are each capable of 
storing 2 million cubic feet of gas, which at sp. gr. 4*80 
would weigh 73 tons. A still larger holder is at the 
Fulham station of the Gas Light Company, it being 223 
feet in diameter and rising 66 feet, with a capacity equal 
to 3 million cubic feet. 

The Gwenior, — An efficient control of the pressure of the 
gas, along its whole course from the gas-holder to the point 
of consumption, is an object of great importance for the 
avoiding of leal^e, for equal distribution, and for supply- 
ing the burners at that pressure which yields the largest 
illuminating effect Uncontrolled pressure may supply 
certain levels in a proper manner, but will leave low- 
lying districts insufficiently supplied, while the pressure 
in high districts will be excessive. The variations from 
simple difference of level may be very great. Thus, with 
a pressure of 1 *7 inch at the Leith works, the gas would be 
delivered in some parts of Edinburgh at a pressure of 4*5 
inches. The varying consumption from dusk onwards also 
greatly affects unregulated pressure. To control and correct 
these and other irregularities and disturbances governors 
are now used, — at the works or station for delivering the 
gas to the mains, in districts to correct variations owing 
to level, and beyond the consumers’ meters for controlling 
house supply ; while in certain forms of burners a regulat- 
ing apparatus is also inserted. The principle on which 
all governors are based consists in causing the gas by its 
own pressure to act on some form of sensitive surface 
which opens or closes a valve or aperture in proportion to 
the variations of pressure exerted on it. Fig. 14 is a dia- 
grammatic section of the common form of station governor, 

llie course of the gas is indicated by arrows, d being the inlet 
and e the outlet pipe ; c is a valye of conical form fitted to the seat 
f and raised or depressed by the weight/ 
working by a corn over a pulley ; bb is 
the bell or holder* — a cylindrical vessel 
of sheet iron which rises and falls in 
the exterior vessel oa, in which water is 
contained to the level represented. The 
gas, entering at d, passes through tlie 
valve, fills the upper jiart of the inverted 
vessel hbt which it thus partially raises, 
and escapes by e. If the prt^ssuro from 
the holder be unduly increased or di- 
minished, the buoyancy of bb will be in- 
creased or diminished in like proportion, 
and the valve being by this means more 
or less closed* the quantity of gas escap- 
ing at e will be unaltei^. And not 
only will the governor accommodate 
itself to the varying pressure of the 
holder, but also to the valuing quantities 
of gas required to escape at e for the 
supply of the burners. Thus, if it were - 
necessaiy that less gasshould passthrough ^ — Section of 

e, in consequence of the extinction ot a Oovemor. 

portion of the lijD^hts, the increased pressure thus produced at the 
holder would raise the governor, and partially shut the valve, 
leaving just sufficient aperture for the requisite supply of gas. 

Numerous improvements have been made on the ordinary 



station governor. In the form invented and manufactnred 
by D. Bruce Peebles, the bell or holder is enclosed in a 
gas-tight case or chamber, and a small portion of the inlet 
gas fiows in and out of this chamber above the holder. 
The pressure of this small quantity of gas is regula^ by 
passing it through a small separate governor; and, Mting on 
the outer surface of the holder, this, in a very delicate and 
sensitive manner, performs the duty of weights in the old^ 
forms of governor. An arrangement similar in principle is 
applied to the district governor by Bruce Peebles, the 
minimum day pressure being secured by means of a stopcock 
or screw-valve on the apparatus, and the maximum night 
pressure is controlled by a small subsidiary governor, ^e 
principle of the small governor, which thus plays au im- 
portant part in regulating large fiows of gas, will be ex- 
plained under consumers’ governors, the apparatus being 
shown in section in fig. 18 below. 

Supply Pipes . — The street main and service pipes are 
tubes of malleable or of cast iron, the gauge of which 
must be arranged according to the quantity of gas to be 
supplied, the length it has to travel, and the pressure under 
which it is carried forward. Practical gas-engineers possess 
elaborated tables of data for the regulation of the size of 
their various supply pipes. Notwithstanding the utmost 
care and accuracy in the laying and fitting of street 
mains, leakage at joints is a constant source of annoyance. 
Under the most favourable conditions there is a discrepancy 
of from 7 to 8 per cent, between the gas made and the 
amount accounted for by consumption, and the greater part 
of that loss is due to leakage in street pipes. To convey 
the gas from the main pipes and distribute it in houses, 
pipes of lead or of block tin are generally used. 

Cojmmers' Meters , — Of those there are twoforms in actual 
use, the “ wet ” and the “ dry.” The former, the invention 
of Mr Clegg, is represented in the two sections (figs. 15 and 
16), where cc represents the outside case, having the form 



of a flat cycliuder ; a is the inlet tube and b the outlet pipe ; 
p, g are two pivots, and h a toothed wheel fixed upon the 
pivots and connected with a train of wheel-work to register 
its revolutions. The pivots are fixed to and support a 
cylindrical drum-shaped vessel ddd, having openings c, e, 
e, c, internal partitions ef^ ef, ef^ <?/, and a centre piece 
^e machine is filled with water, which is pour^ in at h 
up to the level of t ; and, on gas being admitted under a small 
pressure at a, it enters into the upper part of the centre 
piece, and forces its way through such of the openings / as 
are from time to time s^ove the surface of the water. By 
its action upon the partition which curves over the opening 

а, a rotatory motion is communicated to the cylinder, — the 
gas from the opposite chamber being at the same time ex- 
pelled by one of the openings e, and afterwards escaping at 

б, as already mentioned. Wet meters work easily, and, 
when well set and properly supplied with water, measure 
the gas with mudi accuracy. But excess or deficiency 
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ct water impairB their meaearing power, which may also 
l>e affected dj the meter being lifted off the leveL The 
freesiag of the water deo freqnently occasLona trouble, and 
.the action of the water on the m passing through it by 
dissolving out part of the yaluaUe Uluminating hydrocar- 
bons on the one hand, and diffusing watery vapour through 
it on the other, doubly affects its illuminating power. 

The dry meter is free from the defects just mentioned, but 
does not pass the gas with such steadiness as the wet meter. 
The ordinary dry meter consists of an oblong box enclos- 
ing two measuring (flinders, with leather sides which con- 
tract and expand as they are being emptied and filled, on 
the principle of ordinary bellows. The pressure of the 
gas entering this meter is sufficient to keep it in operation, 
and by a system of valves the one cylinder is in process of 
fflling as the other is being emptied through the service 
pipe. The chambers communicate by means of lever arms 
with a crank which turns a train of wheels in connexion 
with the indicator dials on the face of the machine. 

Consumers* Governor . — In order to consume gas in a 
perfectly uniform and economical manner, it is essential 
that the pressure at the burners should be always in- 
variably the same. That pressure is liable, however, to 
variation from a number of causes, such as fluctuation in 
the number of lights in use, either in the house or in the 
neighbourhood, or the application or withdrawal of pressure 
at the works’ governor. And as all good burners are fitted 
with regard to a fixed standard (luality and pressure of gas 
to be consumed, if this is not maintained the conditions 
of maximum illuminating power are lost A consumers’ 
governor secures uniformity of pressure at all the burners 
supplied by the pipe on which it is placed. The prin- 
ciple of the governor is identical with that of the station 
governor alroady described, increased pressure in both 
cases causing the orifice through which the gas escapes to 
be contracted. The mechanical arrangements by which 
this contraction of orifice is effected are various. In 
aome instances they are in direct contact with the separate 
burners, while other ^vemors are applied to the supply 
pipes of a whole est^lishment. They are separable into 
pressure governors, which, like the station governors, give a 
constant or uniform pressure under all variations of con- 
sumption, and volumetric governors which pass a constant 
volume or amount of gas under all variations of pressure. 

Of pressure governors the forms devised by Sugg and Bruce 
Peebles are in extensive use. the latter especially being much 
applied to street lamps. In Sugg's consumers' governor (fig. 17) 



Fio. 17. — Sugg's ConsumerH’ Oovenior. 

“the gas enters at the inlet, and, following the course indicated by 
“the arrows, pa s ses through the regulating plate of the ffovemor into 
the gas-holder, and thence, by the opening provi£d for it, it 
*?***^_^ The gas-holder has suspenaed from a disc in 

me crown a half-ball vaiTe, which closes or opens the opening in 
the ngulatlim pl^ m the ga s- ho lder rises or falls. A wei^t pliused 
on the top ort^ holder fixes the pressure required to raise it As 
a oonseqn^w, if pressure of the gas on the inlet is greater than 
^ ^ holder, then the latter rises, oanying the 
valve wiA it, till suc^ time is the opening left beSreen 
'thssides of ffie valve of the r^pUating plate is •nffimiitit to allow 


the passage of the necessary quantity of gas to balance the holder. 
On ^e other hand, if tlie pressure at the inlet falls below that 
required to lift the holder, the full opening of the regulating plate 
allows all the gaa there is to ^lass through the governor to the 
burners. Where a very perfect control is desirable, the parts of 
the Mvemor are made iu duplicate, and a double control is thus 
estamished. With certain structural diflerouces the action of the 
Bruce Peebles governor (fig. 18) is the same. The gas enters at I, 



and passes out at 2 into the pipe leiuling to the burners. To adjust 
tlie ^vomor the brass cap 3 is nnscivwed, and tlie weights 4 tAeu 
off or put on until the desired pressure, of say 5-teuths, at the 
burners is obtained, wlieu the brass cap is again screwed to its 
place. Tlio weights now keep the valve 6 
open BO long as o-Uuiths pressure is not ox- 
eeeded ill the main; but any variations in 
the main alK>vo that ]>ressure aet at once on 
the diaphragm 5, and partly close or open 
the valve, thus maintaiuiug under all cir- 
cumstances a steady outlet {treasure. 

Of volumetric governors tlie heat known is 
Giroud’s glycerin rheometer, which consists 
of a elos^ cylindrical ciuting eotitsining a 
Very light metal dome or ball di)t{ting into 
a circular channel filled with glycerin. In 
the upiior {tart of the dome is a small oiifiee 
through which the gas pueses, and on its to{> 
is lix^ a conical valve which works in a scat 
at the top of the casing. As the pressure 
from the sup{)ly side rises or falls, the ItoU 
rosponsively moves n{> or down, opening or 
chtsing by the conical valve the orifice hy 
which the gas posses outward ; and so deli- 
cately is this com{teTiBation adjusted tliat the 
gM passed is the same in amount liowcver 
different the pressure. Bnicc rccbles has 
invented a 8ini{)le and inexpensive fonn of 
Tolumetrio governor (fig. 19), iu which the 
usti of glyeenn is disitcnsed with. It consists 
of a conical dome resting on a needle-itoiiiietl 
stud, the cone having an orifice at C, and 
there is besides a variable consumiUion _ 
channel at the side A B A, which cun be — Volumetric 

controlled by the external screw. As soon Governor (Peebles), 
as the Btop(‘ock is opened the gas fills the interior of the cone, 
and moiueiiturily closes the valve ; but, finding its way by the 
vertical passage, or through the hole (1, iu the cone, it reaches 
the chamM;r above the cone. The cone is therefore now surrounded 
hy gas at the same pressure, aud, having nothing to 8Up{>ort it, 
falls, and lets gas {)&ss to the burner. But this only tiikos place Ut 
an extent that allows a differential pn^ssure to be established suffi- 
cient to 8Up{>ort the cone, which is then equilibriated lietween two 
pressures ; and the difference between these two nressuros remains 
constant, however much the initial pressure of tne gas may vary, 
unless, of course, it gets so low as not to bo able to raise the 
cone. 



Burners , — The question of the arrangements by which 
the maximum illuminating power may be dovelopod in 
the consumption of gus, being one which principally affects 
individual consumers, has not received the attention which 
their importance merits. As a rule, gas-fitters arc ignorant 
of the principles involved in the economical use of gas, 
and are often prejudiced by the assertions of certmn 
inventors; and thus it happens that, owing to defective 
fittings, anregulated pressure, and imi>erfect buniers, an 
enormons loss of illuminating power is suffered. In their 
report to the Board of Trade in 1869, the referees under the 
City of London Gas Act state, of a large number of burners 
examined by them, that 

X. — 13 
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The diverBitv ae to illuminatiiiA power was stuprisingly great, 
and such as wil] a])pear incredible to anv one who has not ascer- 
tained the facts by caraul expeiiinent They idso found the kinds 
of bumers in common use are extremely defective, thereby entailing 
upon the public a heavy pecuniary loss, as well as other dis- 
advantages. I n order to examine thu imprtant matter more fully, 
the referees, with the ready pennlssion or the proprietors, inspects 
several lar^ establishments in the city, where, owing to the preval- 
ence of night work, an unusually large amount of gas was consumed. 
The insmetion in every case confirmed the apprehensions which the 
referees hod formed from their examination of tlie bumers which 
they had procured from the leading ^-fitting cstablisliuietits. In 
the offices of two of the leading muiy newspapers (establishments 
which consume more gas than any otlicr), tiioy found that the 
biuners principally in use gave only 55 j»er cent of light compared 
with the Sugg-Letheby burner, or with Leoni’s Albert Ciutch 
burner, and yet the* price of the last-named burner is almost identical 
with that of the veiy had bumers employed in tliese offices. Tested 
by the bengel burner, or by Sugg^s new burner, tbe amount of 
light given by those ini|>erfect burners is only between 47 and 49 
per cent, of wliat is obtainable from tbe gas.” 

In a commuuicatiou tothe Philosophical Society of Glasgow 
in 1874 Dr Wallace, the ofidcial gas examiner of that city, 
dealing with the rich cannel gas of a minimum illuminating 
power of 25 caudles there supplied, estimated that there is 
in ordinary consumption a loss of 40 per cent, of illuminat- 
ing power which, under favourable circumstances, might 
be obtained, and that in practice, while not more than 16- 
candle power is procured, from 20 to 23-caudle illumination 
ought to be readily obtainable. 

This universal wasteful misuse of gas is not merely a 
question of economy, although the aggregate pecuniary 
loss must be very great It affects in no small degree the 
health and comfort of the consumers of gas ; the products 
of combustion of the purest gas vitiate the atmosphere, 
and overheat tbe apartments in which it is burned. 
Moreover, the light from gas properly burned is much 
steadier and purer, and less trying to the eyesight, than 
that wastefully consumed. 

The principal circumstances which demand attention in 
the fitting of bumers are tbe average pressure and illumiu- 
ating power of the gas to be consumed. How pressure 
may be controlled has already been shown in connexion with 
governors. The quality or illuminating power of gas has 
a most important bearing on the nature of burners proper 
for use, so that a clear distinction must be drawn between 
common coal-gas and cannel-gas, the burners for tbe one 
kind being quite unsuited for the other variety. The 
maximum amount of light is obtained from any gas just at 
that point where the fiame is on the verge of smoking, and 
the conditions under which 14-candle gas would be per- 
fectly consumed would, with 26 or 30-candle gas, produce 
a large amount of smoke. Indeed, the richer gas is, the 
greater is the difficulty in developing its full illuminating 
power, and at all times it must be burned in a much thinner 
sheet or stream than is proper in the case of poor gas, 
which requires less access of air for its complete lumini- 
ferous combustion. The opening or slit in burners used for 
common gas is therefore much larger than in those devoted 
to the consumption of canuel-gas. 

There are two principal kinds of burners in use — Argand 
wd fiat-flame bumeis. The Argand burner in its usual form 
is useful only for common or low illuminating power gas, and 
it has, in the hands of various inventors, especially by Mr 
William Sugg of Loudon, been so improved that for amount 
and steadiness of light it leaves little further improvement 
to be hoped for, Tbe common Argand consists of an annular 
tube with a circle of small holes pierced in tbe end of the 
ring. It thus produces a circular or tubular flame, which 
requires to be protected with a glass chimney, by which the 
admission of air is regulated. The burner made by Sugg 
in 1869, known as the Sugg-Letheby, or Sugg’s No. I, is 
the standard burner adop^ for the United Kingdom in 
Acts of Fftrliament» and tbe same standard has been 


adopted in the United States, in Canada^ and in various 
European states. At tbe time it was made, the Sugg Na 
1 was esteemed the best known burner, bat since that time 
Mr Sugg baa perfected his London Argand, whereby with 
London gas results equal to about 2 candles better than 
the standard are obtained. Fig. 20 is a sectional view of 
Sugg’s Loudon Argand with the latest improvements. 


At the point at which the gas cuiers is a brass nose-pleee A, 
screwed to fit the usual three-ei^th thread, intended by the niauu* 
faoturers of all kinds of gas 
fittings to receive the burner. 

This is drilled through its 
length, and slightly trumpeted 
at the top so as to fit the cone- 
shaped piece of metal projecting 
from the roof of the inlet cham- 
ber B. The outside of the upi)cr 
portion of the nose-piece A is 
screwed to fit the inside of the 
inlet chamber B, and thus, by 
an adjustment of this screw by 
means of paper washois put on 
tbe shoulder at A B, it is possible 
to enlarge or decrease the area of 
the passage through wliich the 
gas has to pass in oi-der to supply 
three tubes (two of which, C and 
D, only are sliowu in the drau- 
hig}* by which it is further con- 
ducted to the combustion cham- 
l)er K This chamber is made 
of steatite, a material which is 
ca])al>le of resisting the corroding 
action of heat or damp, and is a 
good non-conductor ot heat. It 
IS pierced with a number of boh% 
so arranged as regards size and 
number that the quantity of 
gas the burner is i'ef|uired to 



Fia. 20 —rfu^g's London Argand 
Burner. 


consume shall pass out at an inappreciable or the least possible 
pressure. This is in oitler that tlie oxygen of tlie atmospheie, 
slowly ascending through the centre o|>ening F, the annulus, 
fonn^ by the edge of the air cone 6, and the outside of the com- 
bustion chamber E, shall combine with the burning gas by natural 
affinity only, leavi^ the nitrogen to pass freely out at the top of 
thu flume. II is one of the tiirec springs which aie intended ta 
keep the cliimncy glass steady in its place. JJ are two of three 
stubs or rusts for a screen, g1ol>c, or moon ; and K is a peg to 
steady the current of air which jHisses up the centre oi)ening F. 


With the view of competing in illuminating power with 
the electric light, Mr Sugg has recently devised a modified 
form of Argand burner calculated to yield a large illuminat- 
ing power by increased but still economical consumption of 
gas. These burners are made of two or more concentric 
Argand rings, the outer being of large diameter, and in 
operation they give out a large solid, white, steady flame. 
With London gas, a two-ring burner consuming 19 feet 
per Iiour yields 80-cuiidle light; 3-ring burners which 
consume 23 feet give 100 candles; 4-ring burners fed 
with 45 feet of gas gave an illumination equal to 200^ 
candles. 

As regular pressure is essential for the proper use of these 
burners, a self-acting governor is frequently fitted to them. 
The pressure at which the best results are obtained with 
Limdon gas is about *7 inch, lu a series of experiments 
with Argand burners made by Mr John Pattinsun of 
Newcastle-on-Tyne the following results were obtained: — 


Bunier 

Cubic foet per 
lioui . 

_ 

niuniiimtin^ 
puwor in 
Candles 

Illuminating 
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Fbt-flame bamen, or buraers which spread their flame 
in a broad thin sheet, are of two principal kinds known 
respectirdy as (fig. 21) and “batwing” ^fig. 

22) burners. The fishtail or union burner has two orifices 
drffled in its surface, 
which are inclined to- 
wards each other at 
an angle of 90”, so 
tiiat the issuing cur- 
rents impinge and 
spread the flame in 
a broad sheet The 
gas in the batwing 
issues from a narrow 
slit cut right across 
the surface. In the Fios. 21, 22. — Flat-flame Burners. 

best forms of all kinds of burners now in use steatite or 
adamas (pottery) tops are employed. In Sugg's Christiania 
burner the slit is circular, and the light issues in two thin 
sheets which coalesce in their upper luminiferous part, pro- 
ducing a most beneficial result when common gas is con- 
sumed. The common metal and steatite-tipped burners in 
use permit the current of gas to strike against their orifices 
without any control or regulation, but in the numerous 
patented forms of both fishtail and batwiug jots certain 
mechanical obstructions, or small governors, are inserted, | 
which break or retard the current. Screws, wire gauze, ! 
calico, cotton wool, iron filings, and constriction of the 
lower part of the burner are all devices in use. Of all these 
one of the simplest and most effective is the plan on which 
the Brunner burner is constructed, which is simply to have 
the opening at the lower part of the burner smaller than 
the upper orifice. For different qualities and pressures of 
gas the Bronner burner presents a great variety of combina- 
tions by having several distinct sizes of lower constriction 
which can be adjusted to a large number of tip orifices. 
Thus, with six distinct openings at each end, 36 cumbina- 
tions can be made. As Argand burners are not suited for 
measuring the illuminating ]:)Ower of rich cannel-gas, flat 
flame-burners have to be employed ; and in the Act of 
Parliament under which the Glasgow Corporation supplies 
gas, it is provided that “all the gas supplied by the corpora- 
tion shall be at least of such quality as to produce from a 
union jet burner, capable of consuming 5 cubic feet of gas 
per hour under a pressure equal to a column of water *5 of 
an inch in height, a light equal iu intensity to the light 
produced by 25 sperm candles nt 6 iu the pound, burning 
120 grains per hour.” 

Dr Wallace, in a conununication on the “ Economical Combus- 
tion of Coal-Gas” (/Voc. Phil. aSoc. GlnagoWy vol. ix.), tabulates an 
extensive series of oxi>eriments made with flat-flame burners of 
various sixes with about 28-caudle fpia at different degrees of pressure. 
The general result of these experiments shows that, to obtain the 
liighest luminiferous effect with burners of small ajierture, a low 
pressure of gas (not more than *5 inch) must be maintained, although, 
as the size of the jet increases within certain limits, the pressure 
may be increased with favourable results. With 9 sizes of Dray’s 
regulator fishtail (a burner having an obstruction consisting of a 
double fold of cotton cloth) Dr Wallace obtained the fuliowing 
results, calculated to 5 cubic feet per hour 


the series of experiments by Mr Pattinson of Newcastle already 
quoted. The exi>eriment8 were made with 14'10-caiidle gas, from 
which it must be remembered 17‘86-candle power was devoloiied in 
Sugg's improved London Argand 
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The M used in the 4-inch experiments was 27‘72-caadle 
standard, for the 1-inch series it was 29*05, and for the li-inch 
set It witt 28'61-opdle. With 80 combinations of Bronner burners 
Dr Walla^ obtained from 28*2-candle gas 'at 1 inch pressure an 
aver^ erf 25*7, and at l|-iijch 25*8-candle power, most of the 
combmations givina fairly equal results. 

Of all bumm w oidini^ fis h tails, and they are the most fre- 
quently oseiL give the most inferior results when used for burning 
common coal-gss. The resnits tabulated below are derived (rtm 


From these exjuTiments it iqipears that there arc burners iu com- 
mon use which, consiiiiiiiig the Hniiie amount of pus, ditfer iu light- 
giving oflect from 3*75 to 12 ({2-eun(llcH, one giving more thun three 
times as much light as the other ; and if we take the best Argand 
burner into account, the range of variation is from 8*75 to 17 '80, 
or as one to five noarly. Another important deduction firom these 
o})Si*rvations is that large-sized burners os a rule give much more 
illuminating power than the smaller sizes. Thus a burner passing 
7 feet of gas per hour will almost invariably distribute more light 
than two each huroiug 3 ‘5 feet. 

Goa Testing . — The univergally recognized and practised 
method of valuing gas is by comparing its light with that 
yielded by a standard light, which can be obtained as nearly 
as possible of an unvarying intensity. In making such a 
pliotometric comparison it is essential that the conditions 
under which the lights to be compared are burned shall be 
uniform, and that the materials be consumed at a definite 
rate. The standard recognized by legislative authority in 
Great Britain and America is the burning of a sperm candle 
6 to the E). consuming at the rate of 120 grains of si»erm 
per hour, compared with gas burning at the rate of 5 cubic 
feet per hour. The burner prescribed for common ^as is 
the Bugg-Letheby-Argand, in Acts of Parliament defined as 
a 15-holed Argand with a 7-inch gloss chimney ; and for rich 
cannel-gas a union or fishtail jet iiassing 5 feet per hour is 
employed. The apparatus employed for making the com- 
parison is generally the Bunsen photometer, or some modi- 
fication of that instrument ; and the ratio of comparative 
illumination is established by the well-known principle that 
the intensity of light diminishes in inverse proportion to the 
square of the distance from its sourco. The Bunsen photo- 
meter consists of a bar of wood 98 inches long, with a 
candle holder at one end and at the other the standard gas 
burner. A balance for weighing the candle as it burns, an 
indexed meter for the gas, and a clock are also provided. 
The bar is graduated from the centre to each end, and on 
it is set a sliding holder into which a screen of prejiarod 
paper is placed. The screen is so prepared that a spot or 
disc is more opaque than the remainder of the paper, so that 
when light passes through it from one side, that particular 
spot is seen distinctly darker than the rest When, how- 
ever, equal amounts of light fail on it from both sides the 
spot disappears, and the whole surface presents a uniform 
appearance. Therefore, with both candle and gas burning 
under the stipulated conditions in a darkened chamber, by 
moving the screen on the graduated bar from the one light 
and towards the other till the dark spot on the pajior dis- 
appears, the comparative illuminating power of the light is 
ascertained by the position of the screen on the graduated 
bar, or by a simple arithmetical calculation. Thus, the 
lights being 100 inches apart, if at the conclusion of the 
experiment the screen is 20 inches from the caudle and 80 
from the gas jet, since 80> is IG times 20^, the gas is 16- 
candle power. 
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Compaxisona of tbe quality of ^ are also made hy the 
jet photometer, an apparatus which depends on the prin- 
ciple that gas of uniform quality burned at invariable 
pressure, through a small orific^ yields a flame of uniform 
height If the flame is to be maintained at a uniform height 
the pressure in tbe pipes must increase as the quality of 
the gas decreases. The jet photometer forms a ready and 
convenient means of ascertaining any variations in the 
quality of gas supply ; but it is not available for purposes 
of comparison. 

Anamis of ^ does not yield so satisfactory evidence 
of its iUnminating value as photometric comparisons, but 
various methods of ascertaining the proportion of lumini- 
ferous olefines contained in any gas are occasionally prac- 
tised. The absorption of the heavy hydrocarbons by 
dilorine or by bromine, and Dr Fyfe’s durability test, are 
of theoretical rather than practical importance. 

JiesiducU Products , — Under this term are embraced coke, 
ammoniacal liquor, and gas-tar, all of which are sources of 
income in the gas manufacture. Indeed the value of these 
products has increased so rapidly of late years, and they 
now form the basis of manufactures of su^ consequence, 
that the residual products can scarcely be regarded as of 
secondary importance, and they will certainly play no smali 
part in determining the future maintenance of gas-lighting 
in the face of other competing systems. Tbe chwge in the 
valuation of ammonia and tar liquors is well illustrated by 
the circumstance that, during the year 1878, the coipnra^ 
tion of Bradford was offered £10,000 per annum for these 
products, which about eight years previously had been 
disposed of for a yearly payment of £800. 

Coke is a substance which varies much in value, according 
to local circumstances, and the nature of the coal distilled. 
When shale is used, there remains in the retorts an ashy 
residue which is absolutely worthless ; and the coke of 
cannel coal is also comparatively of little value, owing to 
the amount of ash it yields. Indeed, in Scotch works 
where ashy cannel alone is distilled, the retorts have to be 
partly fired with common coal The coke obtained from 
tbe distillation of caking coal, on tbe other hand, is of 
high value, and after a supply is set aside for heating the 
retorts there generally remains from 65 to 85 per cent, of 
tbe whole amount to be disposed of by sale. 

Ammoniacal liquor is more abundantly produced by the 
distillation of cannel than bv common co^ from 18 to 22 
of ammonia, as sulphate, being obtained from each ton 
of cannel distilled, as against about 16 !b derived from 
ordinary coal. Oas liquor is now almost the sole source 
of ammonia, which, among other purposes, is very largely 
employed as an agricultural fertilizer. 

Tar liquor yiel& by destructive distillation a wide range 
of products possessing a great and increasins industrial 
value. Tbe cannel coals, and other varieties ri^ in volatile 
matter, are also the kinds which yield the largest propor- 
tion of tar. In the distillation of coal-tar, after some am- I 
moniacal and watery vapours have been given off, there is 
distilled over a proportion of highly volatile fluid hydro- ! 
carbons which consist principally of bensol ; and ^terwards 
a large amount of a light oil, known as coal naphtl^ (also 
a mixture of various hydrocarbons), is obtained At this 
point the residue in the retort is called artificial asphalt, 
and as such is a commercial article ; but if the heat is forced, 
and the distillation continued, a large amount of heavy ’’ 
or ** dead oils ** is obtained, and the mass left in the still is 
hard pitch.” ^ The heavy oils are a mixture of napht^in, 
phenol (carbolic add), cresol (cresylic acid), and anthracene, 
Ac. The benaol obtained in the first stage of the distilla- 
tion is the basis of aniline and its various dyes ; naphtha 
is used as a solvent, and for lighting and other purposes ; 
carbolic add, in addition to its employment as an anti- 


septic, is the basis of many valuable dyes; anthracene 
forms the source of the now most important dye, artificial 
alisarin ; and most of the substances have other applica- 
tionii of minor importance. 

The relative position and value of the various products 
of the gas manufacture is exhibited by the following con- 
densed statement of the position and operations of the 
various London gas companies during the year 1875 : — 


Total capital of the oompaniea £12,616,009 

Capital called up 11,006,689 

Total gas rental 2,606,818 

Coat of cool 1,466,407 

Eeoeipta for coke and breeze 492,927 

„ for tar 162,151 

„ for ammonia 111,961 


Gas produced 14,888,188 thousand feet. 

Gas sold 18,622,689 „ „ 

Goal carbonized (4 per cent, cannel) 1,605,000 tons. 

Coke produced, 84 bushels per ton 1,417,654 chaldrons. 

Coke used as fuel in retorts, 81 per cent, 440,685 „ 

Coke sold, 69 per cent 976,969 „ 

Average yield of gas per ton of coal 9,892 cubic feet 


Gas from Sources other than Coal. 

PdrotmmrGas , — Petroleum being a substance obtained 
in great abundance, notably in America, is used, not only 
directly as an illuminating agent, but also for the production 
of gas ; and as an enricher of common coal-gas it is applied 
at several works in New York and Brooklyn Its prepara- 
tion is effected by distilling it first at a low temperature 
into a rich vapour, which, when passed into highly heated 
retorts, is converted into permanent gas of an uluminating 
power about five times greater than common gas, and which 
is, moreover, absolutely free from ammonia, sulphur com- 
pounds, and carbonic acid. On account of its great rich- 
ness, petroleum-gas must be consumed in specif burners 
of very fine aperture, at a rate varying from 5 to 2 feet per 
hour. 

OU-Gas, — Iq the early stages of gas manufacture many 
attempts were made to substitute gas distilled from inferior 
oils for coal-gas. The oil was distilled by allowing it to 
percolate into highly heated retorts, in which a quantity of 
coke or a like porous solid was placed, and the distillate 
was a richly luminiferous gas free from hurtful impurities. 
Although oil in this form yields a convenient and powerful 
illuminaat, its direct combustion is much more economical ; 
and as all oils and fats are highly valuable for many 
purposes besides illomination, they cannot compete with 
gas coal as a source of gas. Nevertheless the New York 
Gas Light Company manufactured oil-gas exclusively from 
1824 till 1828, and sold thair product at $10 per 1000 feet 
Tbe distillation of suint from wool washing, and of re- 
covered spout soap, are examples of the application of 
oleaginous substances for gas-makiug. 

ResiurOas, — In its treatment and results resin, as a 
source of gas, is veiy similar to oil It yields a pure gas 
of great illuminating power, and for twenty years (1828-48) 
it was supplied in New York at $7 per 1000 feet Previous 
to the civil war of 1861-65 it was a good deal used on 
the Enropean continent 

Woodihis , — ^The original experiments of Lebon, it will 
be remembered, were made wi& wood-gas, but he failed to 
obtain from bis product an illuminating power that wonld 
compare with that of coal-gas. Lebon’s failure was in later 
years shown to arise from distilling at a tem^rature which 
gave off ohiefiy carbonic add with non-luminous oarbonie 
oxide and light carbnretted hydrogen, leaving in the retort 
a tar which the application of a higher beat wonld have 
resolved into highly Inminiferoos gases and vapours. 
Pettenkofer, who pointed out the fact, devised a system of 
wood-gas makiDg in which the prodnets of the low-heat 
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diitillatioii were volatiliied by peasing throuj^ a range of 
red-hot pipes ; but now it is found that orainaiy retorts, 
properly heat^ and fed with small charges, answer perfectly 
well for the operation. Wood-gas, owing to its high specific 
gravity and the proportion of carbonic oxide it contains, 
must be burned at considerable pressure, in specially con- 
Btmcted burners with a large orifice. It is laigely used in 
Germany, Switserland, and Russia, where wood is more 
easily obtained than coal. It was used at Philadelphia gas- 
works in 1856, where it was affirmed to be cheaper and of 
greater luminosity than coal-gas. 

Peat-^OoB is evolved under circumstances the same as 
occur in connexion with the wood-gas manufacture, but the 
amount of moisture contained in peat is a serious obstacle 
to its successful use in this as in most other directions. 
Earnest and persistent efforts have been made to use peat 
as a source of gas, but these have met but little commercial 
success. To a limited extent it is used in various German 
factories which happen to be situated in the immeiiiate 
neighbourhood of extensive peat deposits. 

Carburetted Oas . — Under this he^ may be embraced all 
the methods for impregnating gaseous bodies with vapours 
of fluid or solid hydrocarbons. The objects aimed at in 
the carburetting processes are — (1) to increase the illuminat- 
ing power of Quinary coal-gas ; (2) to render non-lumiuous 
combustible gases, such as water-gas, luminiferous; and 
(3) so to load non-combustible gases with hydrocarbon 
vapour as to make the combination at once luminiferous and 
a supporter of combustion. The plans which have been 
proposed, and the patents which have been secured for 
processes of carburetting, coming under one or other of 
those heads, have been almost endless ; and while the 
greater part of them have failed to obtain commercial suc- 
cess, they are sufficient to indicate that there is still a pos- 
sibility of doing much to increase the effect and cheapen 
the cost of production of gas. Further, although for ex< 
tensive use none of the gas-making plans can compete with 
coal-gas manufacture, some of them are of much value for 
private establishments, country houses, factories, and similar 
places, whore connexion with coal-gas works cannot be 
obtained. 

The carburetting of common coal-gas with the vapour of 
benzol obtained by the distillation of gas-tar was originally 
suggested by Lowe as early as 1832, and subsequently by 
the late Charles Mansfield, who showed that by passing g;as 
over sponge saturated with benzol a very great addition 
was made to the illuminating power ; and he introduced an 
apparatus by which common gas could thus be benzolized 
at a point very near the burner. The facts, however, that 
benzol is a highly inflammable liquid, that the benzolized 
gas varied in richness owing to the gas taking up much 
more benzol when the carburetter was newly charged than 
it did afterwards, and consequently that it often produced a 
smoky flame, and that sulphur compounds accumulated in the 
carburetter, as well as the trouble connected with charging 
the apparatus, all combined to prevent the extensive intro- 
duction of the process. In later times the value of benzol 
for aniline manufacture and other purposes would have been 
a senous bar to its use. Mr Bowditch introduced the use 
of a heavier hydrocarbon — a mixture of naphthalin with 
cymol — which he called carbolin, and which possesses the 
advantage of giving off no inflammable vapour at ordinaiy 
temperatures, and is, moreover, a substance for which no 
commercial draand exists. The carburetting appliance had 
to be placed in immediate proximity to the burners, and 
either heated by them direct, or by a small subsidiary jet, 
os the vapour of naphthalin solidifies on a very small fall of 
temperature and chokes up pipes. Carburetting by means 
of a solid block of naidithaiin introduced into a gas-tight 
box, and partly v ola t ilia ed by a strip of copper passing from 
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the burner flame into the box, has recentlv been proposed,, 
and is now being carried into effect with every prospect 
of great increase of illuminating power, and consequent 
economy, by the A.lbo-Carbon Light Company. 

The efforts to introduce carburetted water-gas have been 
numerous mi persistent; and the sanguine statemeuts 
of the various inventors have led to the loss of much 
capital through experiments undertaken on a great scale 
which have idways resulted unfavourably. The whole of 
the proposed processes depended on the decomposition of 
water by passing it over highly-heated surfaces in pre- 
sence of glowing charcoal, whereby free hydrogen, carbonic 
oxide, and carbonic acid gases are produced, the carbonic 
acid being eliminated by a subsequent process of purifi- 
cation. The combustible gas so obtained was in earlier 
experiments charged with luminiferous hydrocarbons by 
being passed into a retort in which coal, resin, or oil 
was being distilled, as in Selligue’s and other processes; 
or, as in White’s hydrocarbon process, both steam and coal 
were treated together in a special form of retort. Since 
the introduction of American petroleum, however, most 
methods of carburetting water-gas have been by impregnat- 
ing it with the vapour of gasolin, the highly volatile 
portion of petroleum which comes over first in its distilla- 
tion for the preparation of kerosene” lamp oil. Water-gas 
has been proposed, not only as an illuminating agent, but 
at least as much as a source of heat; but the heat expended 
in the decomposition of water is much greater than can in 
practice be given out by the resulting gases. 

Several of the processes introduced for rendering ordinary 
atmospheric air at once combustible and luminiferous, by 
saturating it with the vapour of gasolin, have been so satis- 
factory that this air-gas is now largely used both in America 
and Europe for lighting mansions, churches, factories, and 
small rural districts. The general principle of the air- 
machinos will be understood from the following description 
of th^ ** sun auto-pneumatic ” apparatus (Hcarson’s patent), 
which is in extensive use throughout Great Britain 
Hearsou’s innehine is cylindrical iu form (fig. 23), and is 




Fxq. 23.— Sun Auto-Pneumatic Apparatus. 


surmounted by two turrets. Internally the cylinder is 
divided into two compartments by a transverse portion, one 
being occupied by a rotary blower, an apparatus similar in 
construction to the drum of a water-meter, and the other 
by an elevator or dipper wheel, the function of which is to 
raise gasolin into the blower chamber, where the gasolin 
most M maintained at a constant level. The blower and 
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the devator mechanism are set in operation by being 
mounted on a spindle which passes through and outdde 
the cylinder, and is turned either by a weight attached 
to a length of steel wire or, where convenient, by hydraulic 
power. The turrets contain (1) a gas-holder which sup- 
plies gas while the machine is being wound up, should any 
light be then burning, and (2) a governor to regulate the 
pressure of the issuing gas. The apparatus works only 
when gae is being burned, and moves in proportion to the 
demand on it up to its limit of production. There is 
therefore no necessity for storing, as indeed would be im- 
practicable with this form of carburetted gas. The function 
of the blower is not only, by its revolution, to press forward 
the gas into the supply pipes, but also to carburet the air 
by exposing continually renewed thin films of the liquids 
to its influence on the moist metallic surfaces. The revolu- 
tion of the blower, moreover, maintains an unceasing 
agitation in the gasolin, vaporizes the liquid in an equal 
and uniform manner, and keeps the entire volume at 
the same temperature throughout The quantity of 
gasolin operated on being comparatively large, the tempera- 
ture of the liquid decreases only slowly, and is in ordinary 
conditions sufficiently recouped from the external air to 
keep it in good working order throughout any length of 
time. 

M. Tessie du Motay, who for many years advocated a 
modified system of lime-light, latterly abandoned that 
system in favour of a form of carburetted gas. His system 
necessitates two sets of pipes and a special form of burner, — 
one pipe supplying ordinary coal-gas or highly carburetted 
hydrogen, and the other leading in a supply of oxygen, 
whereby a powerful, steady, white light is maintained at 
the burner. Philipps of Cologne has also utilized oxygen 
in a comparatively pure state for burning in a lamp with 
a wick a mixture of heavy hydrocarbons, which in common 
air would burn with a very smoky flame. 

Other sources of gas, such as tar, and even faocal matters, 
have been proposed ; and many modified forms of gaseous 
illumination have been brought forward which, even to 
name here, would occupy space out of proportion to their 
importance. 


The Future of Coal-Gas. 

The processes involved in the preparation, distribution, 
and consumption of coal-gas still remain essentially the 
same as when the system was first elaborated ; but in all 
details of the industry numerous improvements have been 
introduced, resulting in marked economy and efficiency of 
the system. In the meantime new applications of import- 
ance have been found for coal-g^ in connexion with heating 
and cooking, and as a motive power in gas-engines. 
Further, collateral industries have been superadded to the 
gas manufacture, which in themselves are of such value 
and importance that, were the distillation of coal as a source 
of artificial light to cease, it would certainly continue to be 
practised as a source of the raw materials of the coal-tar 
colours, and of carbolic acid, Were coal-gas to cease 
to be made primarily and principally for artificial illumina- 
tion, and to become more a heating and cooking agent, or 
were it to fall into the position of being a mere collateral 
product of the manufacture of tar, it is certain that the 
manufacturing procraes would be very materially modified. 
Costly oannel-gas, with its high illuminating power, is no 
better suited for a gas engine than common gas ; and for 
heating pnrpoaes a much greater yield of gas might be 
obtained, which, in bnming, would evolve more heat than 
is sought in making illuminati^ gas. But as matters now 
stand, the fact that illumination, heat, motive power, and 
dye-stuffs are all obtained by means of the manufacture as 


at present conducted is a consideration of much weight in 
deeding with rival systems of artificial lighting. 

Throughout the whole experience of gas manufacture the 
efforts of inventors have been directed, not only to ^prove 
the manufacture of coal-gas, but also to supersede its ordi- 
nary processes, and to supplant it by gas yielded by other 
raw materials or by new s^tems of illomination. The 
persistent efforts which have been made to improve coal-ga^ 
and the success which many of Qxe plans exhibit in their 
experimental stage, warrant the conclusion that the pro- 
cesses and results of the manufacture are still susceptible 
of much improvement When it is considered how exceed- 
ingly small is the total proportion of illuminants in coal-gas 
to the bulk of the materials dealt with, it is not difficult to 
imagine that modifications of processes may be devised 
whereby a great increase of lighting effect might be practi- 
cally available, and at the same time a greater percentage 
of the total heat-giving power of the coal secured for 
domestic and manufactunng purposes. Notwithstanding 
the confessed imperfections of the system of coal gas-mak- 
ing, — ^the evil odours which attach to tlie works, the 
yet more offensive exhalations given off from streets 
through which the main-pipes are led, the destructive 
accidents which occasionally occur from gas explosions, 
and the heat and sulphurous fumes evolved daring 
its combustion, — ^not one of the numerous substitutes 
which have been proposed has been able to stand in 
competition against it in any large town or city where 
coal b a marketable commodity. As against the system of 
electric lighting, which b now being brought into competi- 
tion with it, the ultimate fate of gas may be different. It 
may be regarded as already demonstrated that for busy 
thoroughfares — almost, it may be said, for open-air lighting 
generally — and for large halls and enclosed spaces, electric 
lighting will, in the near future, supersede gas. Tlie 
advantages of the electric light for such positions in bril- 
liancy, penetration, and purity are so manifest that its use 
must ultimately prevail, irrespective of the question of com- 
parative cost, and of the fact that municipalities and wealthy 
corporations have an enormous pecuniary stake in gas- 
property. That the electric light will be equally available 
for domestic illumination is, however, not yet so certain ; 
Bud until it is demonstrated that a current may be sub- 
divided practically without limit, that the supply can adapt 
itself to the demand with the same ease that the pressure 
of gas is regulated, and that the lights can be raised and 
lowered equally with gas-lights — till these and other con- 
ditions are satisfied, the dbuse of gas-lighting is still out 
of sight. Should these conditions, however, be satbfied, 
there can be little doubt that gas-lighting will enter on a 
period of severe competition and struggle for exbtence ; 
and in the end the material which at one time vi^as 
regarded as a most troublesome and annoying waste — 
the gas-tar — will, in all probability, exercbe a deebive 
influence on the continuance of the gas mannfacture. 
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OASCX>IONE, Oeobob {e. 1535-1577), one of the great 
pioneerB of Elizabethan poetry, was born about 1535— as is 
believed, in Westmoreland. He was the son and heir of Sir 
John Gascoigne. He studied at Cambridge, and was admitted 
to Gray's Inn in 1555. His youth was unsteady, and his 
father disinherited him In 1565 he had written his tragi- 
comedy of The Glase ofGovernmeM^ not printed untiJ 1576. 
In 1566 his first published verses were prefixed to a book 
called The French Littleton^ and he brought out on the stage 
of Gray’s Inn two very remarkable dramas, SupposeHf 
the earliest existing English play in prose, and Jocaeta^ the 
first attempt to naturalize the Greek tragedy. Of the 
latter only the second, third, and fourth acts were from 
his hand. Soon after this he married. In 1572 there 
•was published A Hundred mndry Flowers hound up in one 
email Posy, a pirated collection of Gascoigne’s lyrics, he 
having started in March of that year to serve as a volunteer 
under the Prince of Orange. He was wrecked on the coast 
of Holland and nearly lost his life, but obtained a captain’s 
commission, and acquired considerable military reputation. 
An intrigue, however, with a lady in the Hogue, nearly cost 
him his life. He regained his position, and fought well at 
the siege of Middleburg, but was captured under the walls 
of Leyden, and sent back to England after an imprisonment 
of four months. In 1575 he issued an authoritative edition 
of his poems under the name of Poeies. In the summer of 
the same year be devised a poetical entertainment for Queen | 
Elizabeth, then visiting Kenilworth ; this series of masques 
was printed in 1576 as The Princely Pleamres, Later on 
in 1575 he greeted the queen at Woodstock with his Tale 
of Hemetes, and presented her on next New Year’s day with 
the MS. of the same poem, which is now in the British 
Museum. He completed in 1576 his two most important 
works. The Complaint of Philomme, and The Steel Glass, 
the first of which had occupied him since 1562 ; they were 
printed in a single volume. Later on in the same year he 
published A delicate Diet for dainty •mouthed Drunkards, 
He fell into a decline and died at Stamford on the 7th of 
October 1577. We aie indebted for many particulars of 
his life to a rare poem published in the same year by 
George Whetstone, and entitled A Remembrance of the Well- 
employed Life and Godly End of George Gascoigne, Esquire. 
In his poem of The Steel Glass, in blank verse, Gascoigne 
introduced the Italian style of satire into our literature. 
He was a great innovator in point of metrical art, and be 
prefixed to the work in question a prose essay on poetry, 
which contains some very valuable suggestions. His great 
claim to remembrance was well summed up in the next 
generation by Thomas Nash, who remarked in his preface 
to Greene’s Ifenaphon, that Master Gascoigne is not to 
be abridged of his deserved esteem, who first beat the path ; 
to that perfection which our best poets aspired to since his 
departure, whereto he did ascend by comparing the Italian 
with the English.” The works of Gascoigne were collected 
in 1587, and partly republished in 1810 and 1821. The 
b^t modern e^tion of the principal poems is that edited, 
with full bibliographical notes, by E. Arber in 1868. 

GASCOIGNE, Sib William, was chief-justice of 
England in the reim of Henry IV. Both histoiy and 
tradition testify to we fact that he was one of the great 
lawyers who in times of doubt and danger have asserted 
the prindple that the head of the state is subject to law, 
and that the^ traditional practice of public officers, or the 
enressed voice of the nation in parliament, and not the 
will of the monarch or any part of the legislature, must 
guide the tribunals of the country.* The judge was a | 
d^endaut of an ancient Yorkshire family. The date of 
his birth is uncertain, but it appears from the Year Books 
that he practised as an advocate in the reigns of Edward 
in. and Bichard IL On the banishment of Heniy of 


I Lancaster, Gascoigne was appointed one of his attorneys, 
and soon after Henry’s accession to the throne was made 
chief-justice of the Court of King’s Bench. After the 
suppression of the rising in the north in 1405, Henry 
eagerly pressed thejudge to pronounce sentence upon Scrope, 
the archbishop of York, and the earl marshal Thomas 
Mowbray, who had been implicated in the revolt The 
judge absolutely refused to do so, asserting the right of the 
prisoners to be tried by their peers. Although both were 
afterwards executed, the chief-justice had no part in the 
transaction. The often told tale of his committing the 
Prince of Wales to prison has of course been doubted by 
modem critics, but it is both picturesque and characteristic. 
Thejudge hod directed the punishment of one of the prince’s 
riotous companions, and the prince who was present and 
I enraged at the sentence struck or grossly insulted the 
I judge. Gascoigne immediately committed him to prison, 
I using firm and forcible language, which brought him to 
j a more reasonable mood, and secured his voluntary obedi- 
I ence to the sentence. The king is said to have approved 
I of the act, but there appears to bo good ground for the 
I lupposition that Gascoigne was removed from his post or 
' resigned soon after the accession of Heniy V. He died in 
1419, and was buried in the parish church of Harewood in 
Yorkshire. Some biographies of thejudge have stated that 
he died in 1412, but this is clearly disproved by Foss in 
his Lives of the Judges ; and although it is clear that 
Gascoigne did not hold office long under Heniy V., it is not 
absolutely impossible that the scene in the fifth act of the 
second part of Shakespeare’s Henry J V. has some historical 
basis, and that the judge’s resignation was voluntary. 

GASCONY, an old province in the H.W. of France, 
nearly identical with the Novempopvlania or Aquitama 
Tertia of the Romans. Its original boundaries cannot be 
stated with perfect accuracy, but it included what are now 
I the departments of Landes, Gers, and Ilautes-Pyr^n^es, and 
I parts of those of Uaute-Garonne and Ari(}ge. Its capital 
I was Auch. About the middle of the 6th century there was 
an incursion into this region of Yasc&ns or Yasipies from 
I Bpain, but wliether of a hostile kind or not is uncertain ; 

but as the original inhabitants, in common with those of 
I the rest of Aquitaine were also Yasques, it is probable that 
' the province owes its name Gascony less to this new 
I incursion than to the fact that its inhabitants continued 
' so long to maintain their independence. In 602 they 
siifTered defeat from the Franks and were compelled to pay 
tribute, but they continued to be governed by their own 
hereditary dukes, and gradually extended the limits of their 
dominions to the Garonne. The province was overrun by 
Charlemagne but never completely subdued, and in 872 it 
formally renounced the authority of the French kings ; but 
through the extinction of the male line of hereditary dukes 
of Gascony in 1054 it came into the possession of the 
dukes of Guienne (or Aquitaine), with which province its 
history was from that time identified (see Aquitanxa and 
Guienne). 

GASKELL, Elizabeth Cleghorn (1810-1805), one of 
the most distinguished of England’s women>novelists, was 
born at Cheyne Row, Chelsea, September 29, 1810. She 
was the second child of William Stevenson, of whom an 
account is given in the Annual Biography and Obituary 
for 1830. Mr Stevenson, who began life as classical tutor 
in the Manchester Academy, and preached also at Doblane, 
near that town, afterwards relinquished his ministry and 
became a farmer in East Lothian ; and later, on the failure 
of his farming enterprises, he kept a boarding-house for 
students in Drummond Street, Edinburgh, where he also 
became editor of the Scats Magcaine, and contribute 
lai^ly to the Edinburgh Review, At the ^ time of his 
daughter’s birth Mr Stevenson had been appointed Keeper 
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of the Records to the Treasury, and was living in Chelsea, publication, and offering the authoress £100 for the copy* 
still a diligent contributor to yarious periodical of the day. right. The appearance of Mary Barton in 1848 cans^ 
Mrs Stevenson, Mre Oaskeirs mother, was a Miss Holland, great excitement in Manchester, and a strong partisanship 
of Sandlebridge in Cheshire, an aunt of the late Sir Henry was felt for and against its anonymous author. After its 
Holland. She died at the birth of her daughter, who was publication Mrs Gaskell paid several visits in London, 
in a manner adopted, when she was only a month old, by where she made many friends, among whom we may men- 
her mother’s sister, Mrs Lumb. This lady had married a tion Dickens, Forster, Mrs Jameson, Lord Houghton, Mrs 
wealthy Yorkshire gentleman, but a few months after her Stowe, Buskin, and florence Nightingale. Her friendship 
marriage, and before the birth of her child, discovered that with Charlotte Bronte also dates from about this time, 
her husband was insane, and fled from liim to her old home when the two autiioresses met at the house of Sir James 
in the little market town of Knutsford, in Cheshire. Mrs and Lady Kay Shuttloworth, near Bowness, in Westmore- 
Lumb’s own daughter having died, she transferred all her land, and Mrs Gaskell received her flrst impressions of the 
affection to the little Elizabeth, between whom and her shy little lady in a black silk gown,” who afterwards be- 
there existed through life the strongest bond of affection, came personally her dear friend, — although, from a literary 
During Elizabeth’s childhood at Knutsford she was visited point of view, they could hardly help teing rivals,— and 
now and then by her sailor-brother ; but while she was still the story of whose life, when it was ended, Mrs Gaskell 
a girl he went to India, where be somewhat mysteriously, was destined to write with such consummate care and tender 
and without any apparent motive, disappeared, and all appreciation. But Mary Barton was to prove only ^e 
further trace of lum was lost She was afterwards sent for flrst of a series of scarcely less popular publications, which 
about two years to a school kept bv a Miss Byerley at appeared either independently or iu periodicals such as 
Stratford^n-Avon, and on leaving school went for a time Houaehold Words, It was followed in 1860 by The Moor- 
to live with her father, who had married again. Under his land Cottage. Cranfwd and livih appeared in 186S ; 
guidance she continued her studies, reading with him in North andSouth^vo 1856 ; ThelAfe of Charlotte Bronte, m 
history and literature, and working, chiefly by herself, at 1867 ; Bonnd the Sofa, in 1859 ; Eight at Last, in 1860 ; 
Latin, Italian, and French, in all of which she was in later Sylvia^s Lovers, in 1863 ; and Ctmstn Fhillts'^aaid Wives and 
life proflcient. Having tenderly nursed her father in his Daughters, in 1866. 

last illness, she returned to her aunt at his death in 1829 ; During these years — ^years of increasing worldly pro- 
and, with the exception of one or two visits to Newcastle, sperity and literary distinction — Mrs Gaskell often went 
London, and Edinburgh, she continued to live at ELnutsford abroad, chiefly to Paris and Rome, but once for a long visit 
till her marriage. She had at this time a reputation for to Heidelberg, and once also to Brussels, to collect infor- 
great beauty ; and even in later life her exquisitely-shaped mation about Charlotte Bronte’s school-days. In Paris her 
soft eyes retained their light, and her smile its wonderful genius was warmly appreciated ; and, while she was a guest 
sweetness. Her marriage to the Rev. William Gkiskell, among them, Guizot, Montalembert, and Odillon Barrot vied 
M. A., of Cross Street Chapel, Manchester, took place in doing her honour. Of her visits in England some of the 
August 30, 1832, at Knutsford church; and during the pleasantest were to Oxford, where she counted among her 
earlier years of her married life Mrs Gaskell lived very friends Mr Jowett and Mr Stanley (dean of Westminster), 
quietly in Manchester, surrounded by a few intimate and At other times, when she was busy writing one of her 
cultured friends, and devoting all her time and abilities to novels, she would leave home with one or two of her 
the cares of a necessarily frugal household. Among these children, and carry her manuscript to some quiet country 
friendships, tliat with Miss Catherine Winkworth and her place, where she could write undisturbed. T^en she was 
sisters was perhaps the longest and must cherished. From at home, although she was enthusiastically interested in the 
the first, although she never visited tlie poor as a member political questions of the day, and her warm, impulsive 
of any organized society, she sought by all means in her nature made her ready at any time to give personal help 
power to relieve the misery which, in a town like and sympathy where it seemed to be needed, Mrs Gaskell 
Manchester, she was constantly witnessing. She gave the refrained from taking active part in public movements or 
most devoted help and tender sympathy to such cases of social reforms, if we except, indeed, the great sewing-school 
individual distress as came under her notice. She assisted movement in Manchester at the time of the cotton famine 
Mr Travers Madge in his missionary work amongst the in 1862. Her life was thoroughly literary and domestic, 
poor, and was the friend and helper of Thomas Wright, the She read much : Goldsmith, Pope, Cowper, and Scott were 
prison philanthropist. She also made several individual the favourite authors of her girlhood; in later life she 
friendships among poor people, and knew personally one or admired Buskin and Macaulay extremely, and delighted in 
two types of the Chartist working-man. She was specially many old French memoirs of the time of Madame de S^vign^, 
interested in the young working-women of Manchester, and whose life she often planned to write. It is remembered 
for some yearn held a weekly evening class at her own house of her that one day, when she was reading George Eliot’s 
for talking with them and teaching them. Of Mrs Gaskell’s first and anonymous story Arnos Barton, she looked up and 
seven children, two were still-bom, and another, her only said, ** I prophesy that the writer of this will be a great 
son, bom between the third and fourth of her four living writer some day.” The prospect of the awful cotton famine 
daughters, died at the age of ten months. The death of in Manchester in 1862 set Mrs Gaskell anxiously thinking 
this baby is said to have been the cause of Mrs Gaskell’s what could be done to relieve the coming distress, and she 
beginning to write, when she was urged by her husband to decided, without any suggestions from others, on a plan 
do so, in order to turn her thoughts from her own grief, of giving relief and employment together to the women 
She began by writing a short paper called ‘'An Account of mill-hands, which was an exact prototype of the great 
doptem Hall,” for William Howitt’s Visits to Eemarkable system of relief afterwards publicly adopted, namely, the 
Places, This was followed by one or two short stories, such sewing-schools.” When these were formed, Mrs Gaskell 
as the “ Sexton’s Hero,” for the Peoples Journal ; and then “ merged her private scheme in the public one, and worked 
she wrote Mary Barton, a Tale of Manchester Life, On most laboriously in the sewing-school nearest her home.” 
its completion, die sent it to one publisher in London who This was but three years before her death. Still busy 
rejected it nniwac^ and then to Messrs Chapman and Hall, writing her novel Wives and Daughtei*s, she was staying 
who, after keeping the manuscript for a year without with her children at Holyboume, Alton, in Hampshire, 
acknowledgment, wrote to her accepting the novel for a honae which she had just purchased as a surprise and 
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^ to her hiiebandy when die died inddenly of heart 
diseaBOi about 5 o’clock on Sunday erening, November 
12, 1865, Her remains were carried to the churchyard 
of the Old I^byterian Meeting-honse at Knutsford, 
where her childhood and girlhood had been spent, and 
which she had left as a bride, three«nd-thirty years before. 
A memorial tablet in memory of Mrs Qaskell was erected 
by her husband’s congregation, in Cross Street Chapel, 
Manchester — a tribute not only to her genius, and the 
spirit in which it was exercised, but to the tenderness 
and fidelity” of the wife and mother who hod lived long 
amongst them. 

With this knowledge of the facts of Mrs Gaskell’s life, it 
is not difficult to trace the sources of her inspirations. 
Some of her shorter tales, it is true, seem to have been 
suggested merely by her readings; and, carefully as she 
collected their materials, these are the least satisfactory of 
her writings. But by far the most of what she wrote was 
founded on observation and experience. Mrs Gaskell has 
reproduced, with slight variations, in her novel Nwih and 
Soutli^ the incident in her father’s youth, when he and 
his friend and fellow-student, the Rev. George Wicke of 
Monton, believing it wrong to be hired teachers of re- 
ligion,” resigned their ministries and sought a livelihood 
otherwise. The beautiful story in Mary Barton ” of the 
two working-men who brought the baby from London to 
Manchester is a version of an anecdote about Mrs Oaskell’s 
own infancy, of her being taken to Knutsford, after her 
mother’s death, by a friend who chanced to be travelling 
that way. The little county town of Cranford”— r with 
its population of widows and maiden ladies, and its horror 
of the masculine portion of society — is Knutsford, so long 
Mrs Oaskell’s home. In Cranford every character, if not 
every incident, is real; and the pathetic little story of 
Poor Peter can have been suggested only by the disap- 
pearance of that sailor brother who used to visit Mrs 
Gaskell in her girlhood, and whose mysterious loss also 
must have interested her always afterwards in disappear- 
ances ” — the title of one of her papers in Houeekold Words. 
Pleasant months spent at Morecambe Bay and Silver- 
dale initiated her in the mysteries of rural and farm life 
Her visits to France were the origin of her tales of the 
Huguenots and the French refugees at the time of the 
Revolution. The Edinburgh of her girlhood appears in one 
or two of her stories, briefly but vividly sketched. Her 
schooldays at Stratford-on-Avon are remembered in Lois the 
Witch I and, if only in a little stoiy like the visit to 
Heppenheim, we can trace her excursions from Heidelberg 
along the broad, white Bergstrasse. But it is most of aU 
in Mary Barton^ a story of the trials and sorrows of the 
poor in Manchester, whom she had had so many oppor- 
tunities of observing, that Mrs Gaskell gave her personal 
knowledge and experience to the. world. Her severest 
critic^ Mr W. R Greg, admits Mrs Gaskell’s knowledge of 
her snbjecl^ but objects to the impression left by the novel 
on the mind of ^e reader as inaccurate and harmful. 

Were Mary Barionf he says, to be only read by Man- 
chester men and master manufacturers, it could scarcely 
fail to be serviceable, becanse they might profit by its 
suggeerions, and wodd at once detect its exaggerations 
and misses;” bnt on the general public he fears its 
effect will be mischievous in the extreme.” One 
doubts whether a calm solution of a gpreat economic diffi- 
culty, snch as that which Mrs Gaskell treats of, could 
ever be given in a novel; and certainly the warm-hearted, 
impulsive anthoreas of Mary Barton had no such aim 
in view. It u probable that she wrote without any 
distinct economic theories. Earnest, benevolent intentions 
she no doubt had, bnt she was far more of an artist than 
a raformer. Had it not been ao^ Mary Barton would not 
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rank so high in the literature of fiction as it does. It 
is no work of occasion, the chief interest of which departs 
when the occasion itself is over. It is a thoroughly artistic 
production, and for power of treatment and intense interest 
of plot has seldom been surpassed. It is as the authoress of 
Mary Barton that Mrs Gaskell will be remembered. Of 
her other works, Buth is singularly inferior to its predeces- 
sor ; but North ami Souths which takes the side of the 
master manufacturers, as Mary Barton did that of the men, 
has been scarcely less popular with the public. Perhaps 
the two best of Mrs Gaskell’s productions, each in its 
own way, are the exquisitely humorous Cranford and 
Cousin Phillis^ which has been fitly called an idyll in prose. 
Wives and Daughters^ even in its uncompleted state, is 
artistically almost faultless, and full of a quiet restful 
beauty entirely its own. George Sand was a great admirer 
of this novel, and Mrs Gaskell’s family still cherish a saying 
of hers about it : — It is a book,” she once said to Lord 
Houghton, that might be put into the hands of an inno 
cent girl, while at the same time it would rivet the attention 
of the most blase man of the world.” Her one work whicli 
is not a novel — her Life of Charlotte Bronte — it is difficult 
to praise too highly, either as a biography proper, or as 
a narrative written with the consummate skill of the 
novelist Some people, indeed, have thought that Mrs 
Gaskell transgresi^ the bounds of the biographer in pub- 
Hshing BO many details of Miss Bronte’s domestic and 
private life ; but the case was a peculiar one. The char- 
acter of Charlotte Bronte’s writings made it advisable that 
her reader, in order properly to understand her, should be 
admitted to some of the hitherto hidden facts of her short, 
sad life. Mrs Qaskell, knowing and esteeming Charlotte 
Bronte in the character of friend, daughter, and wife, hoped 
in some degree to justify to the world the morbid, unhealthy 
tone which pervaded her genius ; and surely, if any band 
was to draw the curtain, none could have done it more 
tenderly than that of her friend. (f. m.) 

GASSENDI, PiEBRE (1592-1655), one of the most 
eminent French philosophers, was born of poor but respect- 
able parentage at Champtercier, near Digne, in Provence, 
on the 22d Januaiy 1592. At a very early oge he gave 
indications of remarkable mental powers, and at the instance 
of his uncle, the cur4 of his native village, he m'os sent to 
the college at Digne. He made rapid progress in bis 
studies, showing particular aptitude for languages and 
mathematics, and it is said that at the age of sixteen he was 
invited to lecture on rhetoric at the college. He cannot have 
retained this post for any length of time, for soon afterwards 
he entered the university of Aix, to stndy philosophy under 
Fesaya In 1612 he was called to the college of Digue to 
lecture on theology. Four years later he received the 
degree of doctor of theology at Avignon, and in 1617 he 
took orders as a priest. In the same year be was called to 
the chair of philosophy at Aix, and seems gradually to have 
withdrawn from theological stndy and teaching. 

At Aix he lectured principally on the Aristotelian philo- 
sophy, conforming as far as possible to the orthodox 
mothers. At the same time, however, he prosecuted his 
favourite studies, physics and astronomy, and by the dis- 
coveries of Galileo, Kepler, and others became more and 
more dissatisfied with the Peripatetic system. It was, 
indeed, the very period of violent revolt against the autho- 
rify of Aristotle, and Gassendi shared to the full the 
practical and empirical tendencies of the age. He, too, 
began to draw up in form his objections to the Aristotelian 
philosophy, but did not at first venture to publish them. 
The portion shown to his friends Peiresc and Gautier, 
however, was so vehemently approved by them that in 
1624, after he had left Aix for a canoniy at Grenoble, he 
printed the first part of his EirercUationes paradoxicas 
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advenuB ArUtoideos, A fragment of the second book was 
paUished later (1659), bnt the remaining five, reqnisite to 
complete the work, were never compose^ Oaasendi appar- 
ently thinking that after the DiscuBsioneB PeripateticcB of 
Patricias little field was left for his labours. 

The ExercUaUoneB on the whole seem to have excited 
more attention than they deserved. They contain little 
or nothing beyond what had been already advanced 
against Aristotle by the more vigorous of the Humanists, by 
Valla and Vives, by Bamus and Bruno. The first book 
expounds clearly, and with much vigour, the evil effects of 
the blind acceptance of the Aristotelian dicta on physical 
and philosophical study ; but, as is the case with so many 
of the anti-Aristotelian works of this period, the objections 
do not touch the true Aristotelian system, and in many 
instances show the usual ignorance of Aristotle’s own 
writings. The second book, which contains the review of 
Aristotle’s dialectic or logic, is throughout Ramist in tone 
and method. 

After a short visit to Paris in 1628, Gassendi travelled 
for some years in Flanders and Holland with his friend 
Luillier. During this time he wrote, at the instance of 
Mersenue, his examination of the mystical philosophy of 
Robert Fiudd (EpiBiolica diaaertaiio in qua preedpua prin- 
cipia philoBophicB Ro, Fluddi d^tegutUur^ 1631), an essay on 
parhelia {Epistola de Parheliis)^ and some valuable observa- 
tions on the transit of Mercury which had been foretold by 
Kepler. He returned to France in 1631, and two years 
later received the appointment of provost of the cathedral 
church at Digne. Some years were then spent in travelling 
through Provence with the duke of AngoulSme, governor of 
the department. The only literary work of this period is 
the lAfe of PeireBG^ which has been frequently reprinted, 
and was translated into English. In 1642 he was again 
engaged by Mersenne in controversy, on this occasion 
against the celebrated Descartes. His objections to the 
fundamental propositions of Descartes were published in 
1642 ; they appear as the fifth in the series contained in 
the works of Descartes. In these objections Gassendi’s 
already great tendency towards the empirical school of 
speculation appears more pronounced than in any of his 
other writings. In 1645 he was invited by the archbishop 
of Lyons, brother of Cardinal Richelieu, to the chair of 
mathematics in the College Royal at Paris. He accepted 
this post, and lectured for many years with great success. 
In addition to some controversial writings on physical 
questions, there appeared during this period the first of the 
works by which he is best known in the history of philo- 
sophy. He evidently found himself more in harmony with 
Epicurus than with any other philosopher of antiquity, and 
had collected much information reg^ing tlie Epicurean 
system. In 1647 Luillier persuaded him to publish some 
of his works, which took the form of the treatise De Fita^ 
JforiduB, €t Doctrina Epicud libri octo. The work was well 
received, and two years later appeared his commentary on 
the tenth book of Diogenes Laertius (De FUa, Jfonbw, et 
PlodsUtB Epicuri^ bbu AnimjidversimieB in X, librum Diog, 
Laer,), In the same year the more important Syntagma 
phUoBophUe Epicuri was published. 

In 1648 Gassendi had been compelled from ill-health to 
give up his lectures at the College BoyuL He travelled for 
some time in the south of France, spending nearly two 
years at Toulon, the climate of which suited him. In 1653 
he returned to Paris and resumed his literary work, pub- 
lishing in that year his well-known and popular lives of 
Copernicus and Tycho Brahe. The disease from which he 
suffered, lung complaint, had, however, established a firm 
hold on him. His strength gradually failed, and he died 
at Paris on the 24th October 1655, in the sixty-third year 
of his age. 
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His collected works, of which the naust imf^rtant is 
the Syntagma PhdoBf^hicum (Opera^ L and iL), wero 
published in 1655 by Montmort (6 vols. foL, Lyons). 
Another edition, also in 6 folio volumes, was published by 
Averanius in 1727. These volumes sufficiently attest the 
wide extent of his reading and the versatility of his powers. 
The first two are occupied entirely with his S^tagma 
PhUoBophicum ; the thiid contains his critical writings on 
Epicurus, Aristotle, Descartes, Fiudd, and Lord Herbert, 
with some occasional pieces on certain problems of physics ; 
the fourth, his InstUutio ABtronomica, and his Gommentarii 
de RebuB CeleBiihuB ; the fifth, his commentary on the tenth 
book of Diogenes Laertius, the biographies of Epicurus,, 
Peiresc, Tycho Brahe, Copernicus, Peurbach, and Regio- 
montanus, with some tracts on the value of ancient money, 
on the Roman calendar, and on the theory of music, to idl 
which is appended a large and prolix piece entitled NotUia 
EedeeioB DinieneiB-, the sixth volume contains his corre- 
spondence. The Livea, especially those of Copernicus, Tycho^ 
and Peiresc, have been justly admired. That of Peiresc has 
been repeatedly printed ; it has also been translated inta 
English. Gassendi was one of the first after the revival of 
letters who treated the lUercUure of philosophy in a lively 
way. His writings of this kind, though too laudatory and 
somewhat diffuse, have great merit ; they abound in those 
anecdotal details, natural yet not obvious refiexions, and 
vivacious turns of thought, which made Gibbon style him, 
with some extrava^ce certainly, though it was true enough 
up to Gassendi’s time — le meilleur philosophe des littera- 
teurs, et le meilleur litterateur des philosophes.” 

Gassendi will always retain an honourable place in the 
history of physical science. He certainly added little 
original to the stock of human knowledge, but the clearness 
of his exposition and the manner in which he, like his 
greater contemporary, Bacon, urged the necessity and utility 
of experimental research, were of inestimable service to the 
cause of science. To what extent any place can be assigned 
him in the hbtory of philosophy is more doubtful. His 
anti-Aristotelian writing has been already noticed. The 
objections to Descartes — one of which at least, through 
Descartes’s statement of it, has become famous — ^have no 
speculative value, and in general are the outcome of the 
crudest empiricism. His labours on Epicurus have a certain 
historical value, but the inherent want of consistency in the 
philosophical system raised on Epicureanism is such as to 
deprive it of all genuine wortL Along with strong expres- 
sions of empiricism (nihil in irUellectu quod non prim fuerit 
in BBfiBu) we find him holding doctrines absolutely irrecon- 
cilable with empiricism in any form. For while he main- 
tains constantly his favourite maxim ** that there is nothing 
in the intellect which has not been in the senses,” and 
while he contends that the imaginative faculty, ^*phan- 
tasia,” is the counterpart of sense, that, as it has to do with 
material images, it is itself, like sense, material, and essen- 
tially the same both in men and brutes, he at the same 
time admits that the intellect, which he affirms to be im- 
material and immortal — the most characteristic distinction 
of humanity — attains notions and truths of which no effort 
of sensation or imagination can give us the slightest ap- 
prehension (Op,, iL 383). He instances the capacity of 
forming ^‘general notions;” the very conception of uni- 
versality itself (ib,, 384), to which he says* brutes, whn 
partake as truly as men in the faculty called ^^phantasia,*^ 
never attain ; the notion of Gk>d, whom he says we may 
imagine to be corporeal, but understand to be incorporeal ; 
and lastly, the reflex action by which the mind m^es its 
own phenomena and operations the objects of attention. 

The Syntagma PhiloBophioum, in &ot, is one of the 
eclectic systems which unite, or rather place in juxtaposi- 
tion, irreconcilable dogmas from various sd^ls of thonghL 
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It is divided, aocurding to the usual faddon of the Epicure* 
ans, into logic (which, with Qassendi as with Epicurus, is 
truly canonic)^ physics, and ethics, ^e logic, which con- 
tains at least one praiseworthy portion, a sketch of the 
histoiy of die science, is divided into theoiy of right appre- 
hension (pene imaginar%\^ theory of right juc4;ment {peM 
prop(mere)y theory of right inference (peiie eoUig€re\ theory 
of riuht method (pent or^inarc). The first part contains the 
specmlly empirical positions which Gassendi afterwards 
neglects or leaves out of account The senses, the sole 
source of knowledge, are supposed to yield us immediately 
cognition of individual things ; phantasy (which Gassendi j 
takes to be material in nature) reproduces these ideas; i 
understanding compares these ideas, which are particular, | 
and frames general ideas. Nevertheless, he at the same 
time admits that the senses yield knowledge — not of 
things — but of qualities only, and holds that we arrive at 
the idea of thing or substance by induction. He holds that 
the true method of research is the analytic, rising from 
lower to higher notions ; yet he sees clearly, and admits, 
that inductive reasoning, as conceived by Bacon, rests on a 
general proposition not itself proved by induction. He 
ought to hold, and in disputing with Descartes he did 
apparently hold, that the evidence of the senses is the only 
convincing evidence; yet he maintains, and from his 
special mathematical training it was natural he should 
maintain, that the evidence of reason is absolutely satis- 
factory. ^ The whole doctrine of judgment, syllogism, and 
method is a mixture of Aristotelian and Hamist notions. 

In the second part of the Syiitagvia^ the physics, there 
is more that deserves attention ; but here, too, appears in 
the most glaring manner the inner contr^iction between 
Gassendi’s fundamental principles. While approving of the 
Epicurean physics, he rejects altogether the Epicurean 
ne^tion of God and particular providence. He states the 
various proofs for the existence of an immaterial, infinite, 
supreme Being, asserts that this Being is the author of the 
visible universe, and strongly defends the doctrine of the 
foreknowledge and particular providence of God. At the 
same time he holds, in opposition to Epicureanism, the 
doctrine of an immaterial, rational soul, endowed with im- 
mortality and capable of free determination. It is alto- 
gether impossible to assent to the supposition of Lange 
(Oesch, des Materudimm^ 3d ed., i. 233), that all this 
portion of Gassendi’s system contains notmng of his own 
opinions, but is solely introduced from motives of self- 
defence. The positive exposition of atomism has much 
that is attractive, but the hypothesis of the calor vUalU^ a 
species of anima muiidi which is introduced as physical 
explanation of physical phenomena, does not seem to throw 
much light on the specim problems which it is invoked to 
solve. Nor is his theory of the weight essential to atoms 
u being due to an inner force impeUing them to motion 
in any way reconcilable with his general doctrine of me- 
chanical causes. 

In the third part, the ethics, over and above the discussion 
on freedom, wUch on the whole is indefinite, there is little 
beyond a milder statement of the Epicurean moral code. 
The final end of life is happiness, and happiness is harmony 
of soul and body, tranquUlitas animi et inddentia corporis. 
Probably, Graendi thinks, perfect happiness is not attain- 
able in this life, but it may be in the life to come. 

The Syntagma ys thus an essentially unsystematic work, 
and clearly exhibits the main characteristics of Gassendi’s 
genius. He was critical rather than constructive, widely 
re^ and trained thoroughly both in languages and in 
science, but deficient in speculative power and original force. 
Even in the department of natural science he shows the 
same inability steadfastly to retain principles and to work 
from them ; he wavers between the systems of Brahe and 1 
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Copernicus. That his revival of Epicureanism had an im- 
portant influence on the general thinking of the 17th 
^ntury may be admitted ; that it has any real importance 
in the history of philosophy cannot be granted. 

OoBsendi's life is given by Sorbi^re in the first collected edition 
of the works, by Bugerel, Vit de Gaaaendi, 1787 (2d ed., 1770), and 
by Domiron, Mimoirt aur Qassendi^ 1889. An abridgment of his 
philosophy was given by his friend, the celebrated traveller, Bernier 
{AbrigS de la Philosophie de Oamndi^ 8 vols., 1678 ; 2d ed., 7 vole., 
1684). The most complete surveys of his work seem to be those 
of Buhle (QtschiMe der neuem Philosophies iii., 1, 87-222), 
and Damiron (Mdmoires pmr servir d Vl/iatoire de Philosophie 
au 17**^ Sibele.) See also Ritter, OeachiclUe der Philosophies x. 
648-671; Feuerbach, Qesch. d. neu. Phil, von Bacon his Spinoza. 
127-160. (R. ad.) 

GASTEIN, a beautiful and picturesque valley in the 
Austrian duchy of Salzburg, celebrated for its mineral 
springs. It is a side valley of the upper Salzach valley, 
and is about 25 miles long and miles broad. It has an 
elevation of between 3000 and 3500 feet. Behind it, to 
the south, tower the mountains Malnitz or Nassfeld-Tauem, 
7820 feet high, and the Ankogel, 10,700 feet high, and 
from the right and left of these mountains two smaller 
ranges run northwards forming its two side walls. The river 
Ache traverses the valley, and near Wildbad-Gastein forms 
two magnificent waterfalls, the upper, the Kesselfall, 200 
feet, and the lower, the Borenfall, 280 feet in height ; and 
near these falls another called the Schleiorfall, 250 feet high, 
is formed by the stream which drains the Pockhart-See. The 
principal villages are Bdekstein, Hof-Gastein, and Wildbad- 
Gastein, and the population of the whole valley is about 
3800. Hof-Gastein, with a population of about 1000, 
poHsesses gold and silver mines which in the 16th century 
yielded 1180 lb of gold and 9500 B> of silver annually. 
They are now, however, much neglected and many of the 
old mines are covered by glaciers. The village contains a 
military hospital, and in the open platz there is a bust of 
the emperor Francis I. who, in 1828, caused a conduit of 
upwards of 5 miles long to be constructed for the purpose 
of conveying the mineral waters thither from Wildbod. 
Wildbad, the principal watering-place, is visited by upwards 
of 3000 persons annually, and among its yisitors is the pre- 
sent emperor of Germany. The thermal springs, which were 
known as early as the 7th century, issue from the granite 
mountains, and have a temperature of in” Fahr. They 
are mode use of in cases of nervous afifections, general 
debility, and skin diseases ; but tho reason of their efficacy 
is somewhat mysterious, ac chemical analysis discovers 
only a slight difference in the ingredients from those of 
ordinary spring water. The village is formed chiefly of 
wooden houses rising above one another in terraces. A 
number of stone houses have, however, been built of late ; 
and there are several fine villas, one of which was con- 
structed by the archduke John of Austria, and has a 
botanical garden. 

Tlie baths of Gastein first came into fame through a successful 
visit paid to them by Duke Frederick of Austria in 1486. The 
valley from the lUh century belonged to the dukes of Pailstein, and 
on the extinction of their line in 1210 it came into possession of 
Bavaria, whence it passed in 1297 by purchase to Salzburg. A 
convention was held at 'Wildbod-Gustein in August 1865, Iw-twecn 
tho emperor Francis Joseph of Austria and King William of Prussia, 
at which an arrangement was signed in reference to the relations of 
Austria and Prussia to Schlcawig-Holstein and Lauenbuig (see 
Austria). v 

The principal books on Gastein are Reissachcr, Der Kurort frtld- 
h'ad~Oastein, 1866 ; Bunzel, Bcui-Oastein, 1872 ; Honigsberg, Oastetn, 
1878 ; and A Month at Oasieint London, u.d. 

GATAKER, Thomas (1674-1654), a learned English 
divine, was bom in London in 1574, and educated at 
St John’s College, Cambridge, From 1601 to 1611 
he held the appointment of preacher to the society of 
Lincoln’s Inn, which he resigned on obtaining the recto^ 
of Rotherhithe. In 1642 he was chosen a member of the 
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Aasembly of DivineB at Westminster. The parte of the 
Aesembly’s annotatione u^n the Bible which were executed 
by him are those on Isaiah, Jeremudi, and the Lamenta- 
tions. At Westminster he disapproved of the introduction 
of the Covenant, and declared himself in favour of Episco- 
pacy. He was also one of the forty-seven London clergymen 
who disapproved of the trial of Charles L He died in 1654. 
His principal works, besides some volumes of sermons, are 
— On the Nature and Use of Lots^ 1616, a curious treatise 
which gave rise to much controversy ; Diseertaiio dt Stylo 
Noui Teetamenti^ 1648; Ginnue^ me Adverearui Miecel- 
lanea^ in qutbue Sacree Scripturoe pHmo, deinde aliorum 
Scriptorumf locia aliquam multis lux reddiJtur^ 1651, to 
which was afterwards subjoined Adversaria Posthurm ; and 
his edition of Marcus Antoninus, which, according to 
Hallam, is the ** earliest edition of any classical writer pub- 
lished in England with original annotations,” and for the 
period at which it was written possesses remarkable merit. 
The best edition of his works is that published at Utrecht 
in 1668. 

GATCHINA, a town of Kussia, in the government of St 
Petersburg and district of Tsarskoselo, 29 miles W. of St 
Petersburg, in 59° 34' N. lat. and 30° 6' E. long. It is 
situated in a flat, well-wooded, and partly marshy district, 
and on the south side of the town are two lakes, distin- 
guished as the White and the Black. Among its more im- 
portant bulling are the imperial palace, whicn was founded 
in 1770 by Prince Orloflf, and executed according to the 
plans of the Italian architect Rinaldi, the four Greek 
churches, the Protestant church, a foundling asylum, a 
military orphanage founded in 1803 by Maria Feodorina, 
a school for horticulture, a public hospital for 1500 patients, 
founded by Paul I., an asylum for the families of twenty 
blind men, and another for fifty poor peasants. In one of 
the Greek churches are preserved several relics originaUy 
brought' from Rhodes to Malta by the grand-master Lille 
Adam ; and the so-called priory is shown where the knights 
of Malta assembled under the mastership of the emperor 
Paul L Gatchina is a junction on the railway between St 
Petersburg and Warsaw, but its trade is of no great 
development. Among the few industrial establishments 
is a porcelain factory. The inhabitants in 1860 num- 
bered 9184, of whom 2255 were members of the National 
Church, 1431 Protestants, 182 Catholics, and 50 Jews. 
By 1867 the total had sunk to 8337 ; but according to 
the St Petersburg Calendar for 1878 it has again risen to 
8890. 

GATES, Horatio (1728-1806), an American general, 
was born at Maldon in Essex, England, in 1728. He 
entered the English army at an early age, and soon obtained 
considerable promotion. He was severely wounded while 
accompanying General Braddock in his unfortunate expedi- 
tion against the French settlements on the Ohio in 1755, 
and he took part in the expedition against Martinico in 
Januaiy 1762. After the peace of 1763 he purchased an 
estate in Virginia, where he resided till the commencement 
of the revolutionaiy war in 1775, when he was named 
by congress adjutant-general. In 1776 he was appointed 
to command the army on Lake Champlain ; but, bis conduct 
there not having been approved of, he v as superseded in^the 
following spring; yet in August he was sent to op]^fie 
General Bucgoyne, whom he totally defeated on the 16th 
of October, and compelled to surrender his whole army, — 
an achievement which was, however, largely due to the 
previous manoeuvres of Schuyler, whom Gates superseded. 
After obtaining the chief command in the southern districts, 
Oates was totally defeated at Camden, in South Carolina, 
by Lord Oomwidlis, on the 16th of August 1 780. On this 
account ha was superseded by General Greene; but an 
investigation into his conduct terminated in acquitting him 


fully and honourably of all blame, on the ground that his 
defeat had been unavoidable in the disorganized state of 
the army under his command. After this he again retired 
to hb Virginian estate, whence he removed to New York 
in 1800. On his arrival be was immediately admitted to 
the freedom of the city, and then elected a member of the 
State legislature. Before his departure from Virginia he 
granted emancipation to bis slaves, accompanying their 
manumission with a provision for those who needed assist- 
ance. He died on the 10th of April 1806. 

GATESHEAD, a municipal and parliamentary borough 
and market-town of England, county of Durham, is situated 
on the right bank of the Tyne, opposite Newcastle, of which 
it practically forms a par^ being united with it by three 
bridges. The town consists of two principal and nearly 
parallel streets, from which others diverge in various direc- 
tions. A great fire which occurred in 1854 was taken ad- 
vantage of for the carrying out of improvements in the old 
part of the town, and it is now much less crowded than for- 
merly. In the suburbs there are a considerable number of 
fine mansions. The parish church, recently restored, is an 
ancient cruciform edifice surmounted by a lofty tower ; and 
several of the other churches and chapels are handsome 
buildings. The Wesleyan and Primitive Methodists, the 
Congregationalists, Baptists, Presbyterians, and Roman 
Catholics are all represented. The town possesses a fine 
cemetery, a well laid out public park, a new town-haU, a 
grammar school, a hospital (St Edmund’s) for fifteen in- 
digent persons, a reformatory, a mechanics’ institute, and 
a dispensary. There are large iron works (including 
foundries and factories for engines, boilers, chains, and 
cables), shipbuilding yards, glass manufactories, chemical, 
soap, and cenile works, brick and tile works, breweries and 
tanneriea ’fhe town also contains the principal dep6t of 
the North-Eastern Railway, with large stores and loco* 
motive works. Extensive coal mines exist in the vicinity; 
and at Gateshead Fell are large quarries for grindstones, 
which are much esteemed and are exported to all parts of 
the world. 

The lar^ number of Roman relics found at Gateshead would 
seem to indicate that it was originally an outwork of the Roman 
station at Newcastle. . The name is mentioned as early as 1080. 
and in 1164 the bishop of Durham granted to its burgesses equal 
privile^ with those of Newcastle. On the dissolution of the see 
of Durham in 1652, an Act was passed for uniting the town to the 
borough of Newcastle, but on the restoration of the rights of the 
bishopric it was again placed under that jurisdiction, being governed, 
from 1817 to 1695, with the exception of that short intermission, 
by a bailiff nominated by the bishop. From 1695 to 1826, when 
it became a municipal borough, it was governed by two stewards, 
elected by the inhabitants. Gateshe^ returns one member to 
parliament. The population of the municipal borough, which in 
1861 was 88,687, was 48,627 in 1871. 

GATH, one of the five chief cities of the Philistines. 
Its site appears to have been known in the 4th century, but 
the name is now lost. Eusebius (in the Onomasticon) 
places it near the road from Eleutheropolis (Beit Jibrin) to 
Diospolis (Ludd) about 5 Roman miles from the former. 
The Roman road between these two towns is stiU traceable, 
and its milestones remain in places. East of the road at 
the required distance rises a wliite cUff, almost isolated, 300 
feet high, and full of caves. On the top is the little mud 
village of Tell-es-Sftfi (“Ike shining mound”), and round it 
are the mounds which mark the site of the crusading castle 
of Blanchegarde (Alba Custodia), built in 1144. TeU- 
es-SAfi was known by its present name as far back as the 
12th century, but it appears probable that the strong site 
here existing represents the ancient GatL The cliff stands 
on the south bank of the valley of Elal^ and Ghitk appears 
to have been near this valley (I Sam. xviL 2, 52). The 
name Gath, meaning a “ winepress,” designates several other 
places in Fhlestine. 
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OATTT, Mbb Altbid (1809-1873), daughter of the 
Re?. Dr Soott, chapUm to Lord Nelaon, was bom at 
Burnham, Baeez, in 1809. In 1839 Maigaret Soott wai 
married to the Rev. Alfred Gatty, D.D., ?icar of Ecdeafield 
near Sheffield, sub-dean of York cathedral, and the author 
of various works both secular and religious. In 1842 she 
published in association with her husband a life of her 
mther, the Be?. Dr Scott ; but her first indej^ndent work 
was Th€ Fairy Godmother and other Talee^ which appeared 
in 1801. This was followed in 1855 by the first of five 
volumes of ParaUes from Noiture^ the last being published 
in 1871. It is under the nom de plume of Aunt Judy, as 
a pleasant and instructive writer for children, that Mrs 
Oatty is most widely known. Previous to commencing 
AufU Judf^e Magaeine in May 1866, she had brought out 
Aunt Judxfe Talee and Aunt JudjfB Letton \ and among the 
other children’s books which she subsequently published, 
were Aunt Judy^B 8ong Book for ChUdren and The Mother ' b 
B ook of Poetry. Besides other excellences her children’s 
books are specially characterized by wholesomeuess of 
sentiment and cheerful humour. Her miscellaneous writ- 
ings include, in addition to several volumes of tales, The 
Old Folke from Home^ an account of a holiday ramble in 
Ireland; The TraveU and AdveniurtB of Dr Wolff the 
MiBBionary^ in which she was assisted by her husband ; 
British Sea Weeds ; Waifs and Strays of Natural History \ 
A Book of Emblems ; and The Book of Sun-Dials. She 
died October 3, 1873. 

OAITDEN, John (1605-1662), the reputed author of 
the Eikon BasUike^ was born in 1605 at Mayfield in Essex, 
of which parish his father was vicar. He was educated at 
Bury St Edmunds, and afterwards at St John’s College, 
Cambridge. He obtained about 1630 the vicarage of 
Chippenham in Cambridgeshire, and the rectory of Bright- 
well in Berkshire. At the breaking out of the civil war he 
was domestic chaplain to Robert Rich, second earl of 
Warwick, one of the parliamentary leaders, and, being 
selected to preach before the House of Commons in 1640, 
was presented with a silver tankard for his discourse. In 
1641 he was appointed by the parliament to the deanery 
of Bocking, in Essex. He became master of the Temple 
in 1659, in succession to Dr Ralph Brownrigg, bishop 
of Exeter, and after the Restoration in November 1660 
was appointed to the same diocese. Between 1642, 
the date of his first printed work, and 1660 he published 
some thirteen or more books, of which number, however, 
only one appeared prior to the execution of the king. Soon 
after his appointment to the see of Exeter, he privately laid 
claim to the authorship of the Eikon Basilike, a work com- 
monly attributed at the time to Charles I. This claim 
Gauden put forth in a correspondence with the Lord 
Chancellor Hyde, earl of Clarendon, and the earl of Bristol, 
from 2iBt December 1660 to filst March 1662. The letters 
of Gauden among them have been published in Dr Maty’s 
Review in 1782, and again in the Appendix to voL iii. of 
the Clarendon Papers. In the year 1693 a Mr Arthur 
North of London, who had married a sister of Dr Gauden’s 
daughter-in-law, published a series of letters which he had 
found^ among his sister-in-law’s papers, and which added 
materially to the strength of the bishop’s claim. They 
consisted of the other side of the correspondence referred to 
above, vhs., a letter from Secretary Sir Edward Nicholas to 
Gaudenin January 1660-1, two from the bishop to C^ncellor 
Hyde in December 1661 and the duke of York in January 
1661-3, and one from Hyde to the bishop in Mardi 1661-2. 
These lett^ however, have been regarded with consider- 
able suspicion by late writers on the shbject, and have even 
been prononneed to be forgeries by some^ who have pointed 
out that the two letters written by Gauden himself to 
Clarendon and the dokeof Yoi^ were found in the biabop’s 
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house, not among the papers of the persons to whom they 
were directed. The letter also from Clarendon to Gauden, 
tho^h written nine months after his obtaining his earldom, 
is signed Edward Hyde, a blundering anachronism which 
points to the unskilful hand of a forger. The whole ques- 
tion of the claims of Charles I. and Dr Gauden was dis- 
cussed at great length and with considerable ability and 
ingenuity from 1824 to 1829 by Dr Christopher Words- 
wortl^ master of Trinity College, Cambridge, on behalf of 
the king, and the Rev. H. J. Todd on the side of Dr Gauden. 
Fresh evidence, however, has lately turned up in the shape 
of letters and papers of Charles IL and nis ministers, 
written soon after the execution of the king, which go far 
to invalidate if not entirely destroy the claim of Dr Gauden, 
and prove that those persons to whom he most confidently 
appealed in support of his pretensions were the strongest 
upholders of the kingfs authorship at the time immediately 
subsequent to the appearance of the work. In 1662, on 
the death of Brian Duppa, bishop of Winchester, Dr 
Gauden applied to be translated from Exeter to that see, 
but his claims were set aside in favour of George Morley, 
bishop of Worcester, and the vacancy thus created was fill^ 
by the bishop of Exeter. He only lived four months after 
this last promotion, and dying on 20th September 1662, 
was buried in Worcester Cathedral. His will is preserved 
in the Prerogative Office of Canterbury. 

He loft a widow, the daughter of Sir William Russell of 
Chippenham, who after her husband’s death wrote a letter 
to her sun John on the subject of the king’s book, and 
enclosed in it a narrative of the whole claim. This was 
published with the correspondence mentioned above by Mr 
North in 1693. She also erected a monument to the 
bishop’s memory in Worcester Cathedral, representing him 
with the Eikon Basilike in his hand. 

GAUDICHAUD-BEAUPRfi, Chaeleb (1789-1854), a 
French botanist, was born at AngoulSme, September 4, 
1789. He studied pharmacy first in the shop of a brother- 
in-law at Cognac, and then under Professor Robiquet at 
Paris, where from Desfontaines and L. C. Richard he 
acquired a knowledge of botany. In April 1810 he was 
appointed dispenser in the military marine, and from July 
1811 to the end of 1814 he served at Antwerp. In 
September 1817 he joined the corvette ‘^Uranie,” as phar- 
maceutical botanist to the circumpolar expedition com- 
manded by De Froycinet (see voL ix. p. 777). The wreck 
of the vessel on the Falkland Isles, at the close of the year 
1819, deprived him of more than half the botanical collec- 
tions ho had made in various parts of the world. In 
1830-33 he visited Chili, Peru, and Brazil, and in 1836- 
37 he acted as botanist to ** La Bonite” during its circum- 
navigation of the globe. His theory accounting for the 
growth of plants by the supposed coalescence of elementary 
** phytons ” involv^ him, during the latter years of his life, 
in much controversy with his fellow-botanists, more esi>e- 
cially Id. de Mirbel. He died January 16, 1854. 

Besides his Botanique du Voyage atUovr du Monde^ exetniU 
pmdaiU lea Annies 1836-1837, 4 vols. fol., with plates, which 
induded several previous works, Gaudichaud-Bcaupre wrote 
** Lettres sur TOrganographie et la ■ Physiologic, " Arch, dt 
Botani^f ii., 1883 ; “ Secnerches g^n^Srales sur rorganographie;," 
ke. (prize essay, 1885), Mim. de VAcadimU des Sciences, t viii., 
and kindred treatises, besides memoirs on the potato-blight, the 
multiplication of bulbous plants, the increase in diameter of dicoty- 
ledonous vegetables, and other subjects ; and JUfutation de ioiuea 
les Objections eontre Us nouvsentx Priiwipes Physiologiquea, 18.^2. 
See Biographic OniverselU, t xvL, 1866. 

QAUERMANN, Feiedbioh (1807-1862), an Austrian 
painter, son of the landscape painter Jacob Ganennann 
0773-1843), was bom at Wiceenbach near Gnteriatein, in 
Lower Anetria, 20th September 1 807. _ It waa the intention 
of his father that he should devote himself to agnoultn^ 
but the example of an elder brother, who, however, died 



no GAU- 

early, fostered his inclination towards art, and though he 
had enjoyed no special instruction his first attempts at 
copying nature were so successful that his father was 
pmuaded to permit him to choose a profession which 
seemed so much to accord with his natu:^ bent, Under 
his father’s direction he began studies in landscape, and he 
also diligently copied the works of the chief masters in 
animal painting which were contained in the academy and 
court library of Vienna. In the summer he made art tours 
in the districts of St^ria, Tyrol, and Salzburg, Two animal 
pieces which he embit^ at the Vienna Exhibition of 1824 
were regarded as remarkable productions for his years, and 
led to his receiving commissions in 1625 and 1826 from 
Prince Metternich and Caraman, the French ambassador. 
His reputation was greatly increased by his picture The 
Storm, exhibited in 1820, and from that time his works 
were much sought after and obtained correspondingly high 
prices. His Field Labourer was regarded by many as the 
most noteworthy picture in the Vienna exhibition of 1834, 
and his numerous animal pieces have entitled him to a place 
in the first rank of painters of that class of subjecta The 
peculiarity of his pictures is the representation of human 
and animal figures in connexion with appropriate landscapes 
and in characteristic situations so as to manifest nature as 
a living whole, and he particularly excels in depicting the 
free life of animals in wild mountain scenery. Along with 
great masteiy of the technicalities of his art, his works 
exhibit patient and keen observatLon, free and correct hand* 
ling of details, and bold and clear colouring. He died at 
Vienna, 7tb July 1862. Many of his pictures have been 
engraved, and after his death a selection of fifty-three of his 
works was prepared for this purpose by the Austrian Kunst- 
vereiii (Art Union). 

GAUGE, in the mechanical arts, is the name applied 
to a great variety of instruments, of which the object 
may be broadly stated to be the affording of in- 
creased facilities for comparing any two dimensions or 
distancea Wherever it is necessary for this to be done 
with a degree of accuracy unattainable by such means as 
the ordinary measuring rule affords, or for the same 
dimensions to be frequently measured with a maximum 
of speed and certainty, there will the hand-craftsman at 
once avail himself of some form of gauge. At the present 
day a due appreciation of the value of gauges is of growing 
importance to the mechanician, since they enable him greatly 
to improve the ** fit ” of the several portions of his machineiy, 
whilst at the same time the labour expended in fitting is 
materially reduced. Indeed the system of making all 
similar parts to gauge,” so that in any number of machines 
they are interchange&le, is now effecting more than any 
other single cause for tho improvement and cheapen- 
ing of mechanical substitutes for manual labour. 

The ^uges which come within the province of this 
article differ in two main particulars, according as they 
refer the measurements which can be made by them to 
some definite and established standard of length, or take 
cognizance only of an arbitrary or haphazard one. The 
obvious advantage of being able to record, and at any time 
again obtain with certainty, the thickness of a plate of metal, 
or any other gauged dimension, would have led one to sup- 
pose that for all except mere temporary purposes tho gauges 
used would invariably be of the first kind — Standard 
Gauges, as we shall distinguish them. But the fact is un- 
happily far otherwise, at least as re^rds the important 
manufactures of sheet metal and wire (^ch cannot easily 
measured without some form of gauge), the result being that 
the thickness and diameters of these are expressed by vari- 
ous complicated and irregular series of numbers and letters, 
which have no reference either to each other or to any 
standard system of measurement Of these arbitraiy 
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series, the EW.G. or Birmingham Wire Gau« may be 
taken as the type. The largest size of whiw it takes 
account is known as No. 0000, after which come 000, 00, 
0, and then the numer^ from I to 36, which last is the 
s:^lest size. It is frequently used for ^ugmg the thick- 
ness of sheet metal as well as for wire, in spite of the ex- 
istence of the Birmingham Plate Gau^ which has an 
equally arbitrary series of its own, consisting of the same 
numbers (from 1 to 36) used in the reverse manner, the 
low numbers being the small sizes. Other arbitrary wire 
gauges also tend to add to the general confusion, amongst 
which may be mentioned the Lancashire Gauge, which takes 
an alphal^t and a half, in addition to the numerals up to 80, 
for expressing the sizes of steel wire which are referred to 
it, but which nevertheless does not apply to music wire,” 
or needle-wire,” or sundry other special kinds of wire, 
which are favoured with separate gauges of their own. 
Of late years careful comparisons have more than once been 
independently made with a view to ascertaining the standard 
value of these incongruous systems, but the discrepancies 
in the results only prove what might have been predicted, 
viz., that errors have crept in, and that those which profess 
to be alike differ amongst themselves, whUst there exists 
no satisfactory means of rectifying these errors. Their 
gradual and entire abolition therefore seems to be the only 
chance of real improvement, and it is earnestly to be 
hoped that the Standard Gauge originally suggested by 
Sir J. Whitworth, which is now largely employed, may soon 
entirely supersede them. In this system the sizes are 
directly referred to the English imperial standard of length, 
each being expressed by the number of thousandth parts 
of an inch which it contains. Tims No. 36 wire means 
wire *036 of an inch in diameter. Under the old systems 
this might have been either No. 20, No. 62, No. 3, or 
No. 18. 

Examples of some of the usual forms of gauges are given 
below. For wire the simplest gauge consists of a steel plate 
with a series of holes drilled through it, each hole being 
numbered according to the series to which the gauge re- 
fers. By means of the Notched Gauge (fig. 1) sheet meted 
can be gauged by a similar mode of obtaining a more or 
less accurate fit. Bough gauges on the same principle are 
constantly employed al^ in workshop practice for compar- 
ing together internal or external diameters, <Sso. ; and 
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they serve tho purpose well eno^h so long as the object ii 
a mere comparison, without taking account of the amonnfe 
of any minute difference which may exist When a measuze- 
ment of such differences is required, or direct reference 
to a standard system, recourse must be had to some 
form of gauge provid^ with means for enlargizm them 
sufficiently to be readily recognizable. Sliding or &lliper 
Gauges, such as fig. 3, fulfil this requirement by having 
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the graduated scale affixed to one of their arms and a 
vernier in connexion with the other. A V-gaugey which| 
instead of a series of notches round its edge, has only one 
long tapering notch, by the graduations of which the 
diameter of any wire that will enter it can be read off, is 
simple and tolerably efficient So also is the kindred 
arrangement (fig. 5)} in which a wire or plate can be 
inserted between a fixed pin and the edge of a revolving 
cam with graduated face. But perhaps on the whole the 
best and handiest form is the Micrometer Gauge (fig. 2), 
which, by means of a micrometer screw with a divided head, 
measures to the one-thousandth part of an inch, and in 
careful hands can render visible even smaller fractions. 
Gauges consisting of two arms jointed together like pincers 
are also used in certain trades, minute differences in the 
width of the jaws being magnified and rendered visible on 
a graduated arc at the opposite ends of the arms. 

For special purposes gauges of many other forms are 
employed, some of which are of much greater delicacy, but 
these cannot be described here. The only others which 
remain to be mentioned are those of which the Plug and 
Collar Gauges (fig. 4) are the tyi)e, sets of which are now 
to be found in almost all mechanical workshops where the 
value of standard dimensions is recognized. Each gives 
only the one external or internal dimension for which it is 
made, but it gives that with the highest attainable accuracy, 
so that by carefully preserving a comparatively small num- 
her of these for reference, and using them in conjunction 
with measuring machines, the most minute differences can 
be measured and noted in terms of the standard, so that 
exact sizes can at any future time be again obtained with- 
out appreciable error. (c. r. b. s.) 

GAUHATI, a town in Kdmnip district, Assam, the chief 
town of the province, situated on the left or south bank 
of the Brahmaputra, let 26" IV 18'' N., long. 91" 47' 26" 
E. GauhAti, which is the most populous town in the 
Brahmaputra valley, was the seat of the British administra- 
tion of Assam up to 1874, when the headquarters were 
removed to Shillong in the KhAsi hills, 67 miles distant, 
with which it is connected by an excellent cart road. 
GauhAta is an important centre of river trade, and the 
largest seat of commerce in Assam. A regiment of native 
infantry is permanently cantoned there. Two much fre- 
quented places of Hindu pilgrimage are situated in the 
immediate vicinity, the temple of KAmAkhyA on a hill 2 
miles west of the town, and the rocky island of UmAnAnda 
in the mid-channel of the Brahmaputra. Population 
(1872), 11,492; municipal revenue, j£2727. 

GAUL, the name given by the Romans to the country 
lying between the Rhine and the Pyrenees. When the 
Greeks first became acquainted with the south-west of 
Europe they applied to the whole of it, in a somewhat vague 
sense, the term Coltice (^ KcXronJ), calling its inhabitants 
Celts (Kc\rot\ Later we find Galatia (FoXarta) and Gallia 
{PaXAial, witn the corresponding Galati (PoXaroi) and Galli 
(PoWoi), used as nearly synonymous with the earlier name. 
The shorter of these two forms the Romans adopted ; and 
in the opening chapter of Cmsar^s well-known Com7nentarif9, 
we have our first definite account of the limits of the 
country and ito divisions, as then understood. According 
to this authority, Gaul was in his day divided among three 
peoples, more or less distinct from one another, the Aquitani, 
the Gauls, who called themselves Celts, and the Belgee. 
The first of these extended from the Pyrenees to the 
Garumna ((^ronne) ; the second from that river to the 
Sequana (Seine) and its chief tributary the Matrons (Marne), 
reaching e^tward presumably as far as the Bhenus (Rhine) ; 
and the third from this bounding line to the moutn of the 
last-named river, thus bordering on the Germans, By im- 
plication OflBsar reeogniaes a fourth division, the Frovincia, 
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lying to the south in the basin of the Bhodanus (Rhone), 
and stretching westwards as far as Tolosa (Toulouse) in 
the basin of the Garonne — a portion of Gaul wat had ^n 
subdued and made a Roman province about fifty years 
before Caesar entered on his career of conquest there. By 
far the greater part of the country was a plain watered 
by numerous rivers, the chief of which have already been 
mentioned, with the exception of its great central stream, 
the Liger or Ligeris (Loire). Its principal mountain ranges 
were Cebenna or Gehenna (Ceveunes) in the south, and 
Jura, with its continuation Yosegus or Vogesns (Vosges), in 
the east. The tribes inhabiting Gaul in Caesar’s time, and 
belonging to one or other of the three races distinguished 
by him, were numerous. Prominent among them, and 
dwelling in the division occupied by the Celts, were the 
Helvetii, the Sequani, and the yEdui, in the basins of the 
Bhodanus and its tributary the Arar (Sa6ne), who, he says, 
were reckoned the throe most powerful nations in dl Gaul ; 
the Arvemi in the mountains of Cebenna ; the Senones and 
Carnutes in the basin of the Liger ; the Veneti and other 
Amiorican tribes between the mouths of the Liger and 
Sequana. The Nervii, Bellovaci, Suessiones, Rcmi, Morini, 
Meuapii, and Aduatici were Belgic tribes; the Tarbelli 
and others were Aquitani ; while the Allobroges inhabited 
the north of the Provincia, having been conquered in 
121 B.C. 

The ethnological relations of Caesar’s three great Gallic 
races have given rise to much discussion. Greek writers, 
who, in consequence of the planting of the colony of 
Massilia (Marseilles) on its southern coast at so early a 
period as 600 b.c., had ^iued some knowledge of Gaul 
before the Romans, speak of its inhabitants as Ligurians ; 
and it is certtdn that a people of this name occupied 
at one time the coast-line of Europe from the western 
slopes of the maritime Alps to the Rhone. By many 
these Ligurians are re^rded as having once spre^ them- 
selves over a much wider area, peopling extensive tracts 
of Europe as well as Northern Africa. Subsequently, 
another race, coming probably across the Pyrenees from 
Spain, subdued south-western Gaul and ruled as far north 
as the Garonne — the Basques of the two slopes of these 
mountains remaining to our own day their lineal represen- 
tatives. Later still, but at a date which history does not 
venture to fix, one of those great waves of population that 
are believed to have rolled in succession from east to west 
brought into northern and central Gaul, it may be at an 
interval of centuries, the two great branches of the Celtic 
race, the Qadhelic or Gaelic and the Cymric — the one re- 
presented in Britain by the Irish aud Scottish Highlanders, 
the other by theWelsL Reading Cmsar’s brief statements 
by the light thus afforded, ethnologists now generally hedd 
that his Aquitani were H^rians, largely intermingled with 
intrusive Gauls ; that his Gauls belonged to the Gaelic 
division of the Celtic race, and his Belgm to the Cymric 
(both of them, however, being affected by the presence of 
races whose territory they had overrun, and the latter by 
the addition of a German element derived from their prox- 
imity to the Rhine); and that the natives of the Provincia 
were Ligurians, with so large an intermixture of Celts as t(i 
make the latter the dominant race. Neither the Greek 
colony of Massilia, nor those colonies sent out by it, can be 
supposed to have seriously affected the Gaulish nation from 
the point of view we are now discussing. It was in a 
different manner, as a civilizing agency, that they made 
their presence felt 

Such, it would appear, was Gaul ethnologically when 
made a part of the Roman empire by Julius Cmsar shomy 
before the commencement of the Christian era; and, as lias 
often been remarked, such in the main it is still. Some 
recent scientific inquirers find grounds, liowever, for con- 
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eluding that the opinioni so prevalent not only in England 
but in France itself, that the physical and mental character- 
Istios of the modern Frenchman are chiefly derived from the 
ancient Gfauls, is only In part well founded. The Gauls, 
they say, like the Homans after them, were strong enough 
to impose their language on a race or races they had sub- 
jugated ; but in the attempt to absorb them they themselves 
have suffered and continue to suffer so much that the day 
may yet come when the older race will all but regain its 
superiority. Slowly but surely, according to the researches 
of M. Roget, Baron de Belloguet, the blue-eyed, fair-haired, 
long-headed Celt has for many generations been giving place 
throughout France, in a direction proceeding from south to 
north, to a more ancient, dark-eyed, black-haired, round- 
headed man — a similar pWomenon being also noticeable 
among the Germans. 

Northern Italy, in consequence of an intrusion of Gauls 
at some early date, received from tlie Romans the name of 
Gallia Cisalpina or Citerior, to distinguish it from Gaul 
proper, called also Gallia Transalpina or Ulterior. Afteiv 
wai^s when the Roman element gained the upper hand, 
Togata was sometimes substituted for Cisalpina ,* while in 
contradistinction, Gallia Braccata was applied to the Pro- 
vincia from the hraccas or trousers worn by the natives, and 
Gallia Comata to the rest of the country, from the inhabi- 
tants wearing their hair long. The Gaulish emigrations 
into Spain on the one hand, and into Britain on the other, 
scarcely come under the present article ; still less can we 
refer here to the inroads of that restless race into various 
parts of eastern Europe and western Asia. But it may 
be remarked in passing that so extensive were the con- 
quests of the Gkkuls that, in the beginning of the third 
century before our era, their empire, if much less com- 
pact, was scarcely less extensive than that of Rome in her 
palmiest days. 

For some time after the death of Csesar little attention 
could be paid to Gaul by the ruling powers at Rome ; but 
in 27 B.O. Augustus, now master of the Roman world, took 
measures to Romanize it thoroughly. The old division into 
four provinces was retained, and made subservient to ad- 
ministrative purposes. The Provincia, however, received 
the name of Gallia Narbonneusis, from the Roman town 
of Narbo (Narbonne) j the boundaries of Aquitania were 
extended to the Liger ; what remained of CaBsar’s Gauls 
were constituted the province of Gallia Lugdunensis, so | 
named from its capital, the new settlement of Lugdunum j 
(Lyons) ; and the northern division was called Gallia Belgica. 
This arrangement remained nearly unchanged till the 4th 
century, when the four provinces were broken up into 
sevent^n, each with a capital and a number of other towns 
of more or less importance, the names of which may be 
found in the larger geographical and historical works 
that treat of the period. While an integral part of the 
Roman empire Ghud often played no mean part in the con- 
tests that took place for the imperial purple \ and it was 
during one of these that Claudius Civilis, a Romanized 
Gaul, made a gallant attempt to achieve the independence 
of Ids country. His efforts, however, were not supported 
by the mass of the people, and the movement was crushed 
by Vespasian. Perhaps the most noteworthy event of those 
centuries was the insurrection of the Bagaudm or peasant 
banditti, in the reign of Diocletian. Ruined and driven 
to despair by the exactions of the imperial treasury, men 
scoured the country in marauding ban^, plundering whole- 
sale. Though the revolt was suppressed, the lesson it ought 
to have taught Rome was unh^ed, and thus the seeds of 
future troubles remained in the soil. Tn the declining days 
of the empire Qanl became a prey to the Visigoths in the 
south, the BuKondians In tiie east, and the Franks in the 
north-east when order had arisen out of the confusion 


that ensued, the country was found to have taken under a 
new name a still more conspicuous place in the political 
system of Europe. 

What is known of the ancient religion of the Gauls will 
be found under Druidibm (voL viL p. 477), and brief notices 
of their institutions and customs, as well as some particulars 
regarding the introduction of Christianity among them, are 
given in the article Fbanob (voL ix. p. 527). 

See Dom Martin, La JUligion de» GauhiSj Paris, 1727, 2 vols. 
4to; Pelloutier, BiH. des UeUea, Paris, 1771, 2 vols. 4to; D. 
Sohnpflinns, Findicias OclHece. Strasburg, 1754, 4to ; Am4d4o 
Thierry, Biat. dea Oaulaia, Paris, 1828, 8 vols. 8yo ; Henri Martin, 
Biat. de France, vol. i, Paris, Svo; Walokenaer, Q4ogmphie Aiu 
cienna hiaiorique et etmptvtU dea OauUa OiaaXpivM et Tranaalpina, 
Paris, 1889, 8 vols. Svo ; Ukort, Gfeographie dar Oriechen and 
Mmar, vol. ii, pt ii., Weimar, 1882; Holtzman. KeUen vmd 
Ghrmanm, Heidelberg, 1866, Svo; Article ** Gallia” (by O. Long), 
in Dr W. Smith’s IMionary qf Qnek and Roman Oeogiaphy, vol. 
i., London, 1869, Svo ; Roget, Baron de Bellognet, Ethnoginie 
Gauloiaa, Paris, 1868-1876, 4 vols. 8vo ; £. Deejarains, Oiographie 
hiatorUpie et adminiatratboe de la Oaule RomavM, Paris, 1877, 4 
vols. Svo. (J. M‘D.) 

GAUNT, John op. See Lancaster, Duke op. 

GAUR, or, more commonly, Gottr, the name of a medi- 
aeval city in Bengal, of which the scattered relics cover a 
large area in the district of Malda, commencing not far 
south of the modem civil station of that name. 

The name Gaur is a form of the ancient Gauda (meaning 
the country of sugar ’’), a term which was applied to a 
large part of modem Bengal, and specifically to that part in 
which these remains lie. We have the names of dynasties, 
and partial lists of the kings of these dynasties, which bore 
the title of Gaureahara^ lord of Gaur, or Gauda, before the 
first Mahometan invasion. The last of tb^e dynasties, 
that of the Senas, or of 'the Vaidyas, superseded its pre- 
decessor, the dynasty of the Pdlas, about the middle of the 
1 1th century. The most eminent of this dynasty, by name 
Lakshmauasena, who flourished at the end of the century, 
is alle^d in inscriptions to have extended his conquests to 
Eanauj (in the Doab), to Nepaul, and to the shores of 
Orissa ; and this king is said by tradition to have founded 
the royal city in Gauda which in later days reverted to a 
I form of this ancient name (Gaur), but which the foundei 
called after his own name Lakahmanavati, or as it sounded 
in the popular speech Lakhnaoti, The fifth from this king, 
according to Lassen’s (more or less imperfect) list, Laksh- 
maniya (c. 1160-1198), transferred the royal residence to 
Navadvipa, hod, Nadiya (on the Hoogly river 70 miles 
above CUcutta), possibly from apprehension of the rising 
tide of the Mahometan power ; but liere it overtook him 
Nadiya was taken about 1198-99 (the precise date is dk 
puted) by Mahommed Bakhtiy&r lUiilji, the general of the 
slave king Kutbuddin Aibak of Delhi, who became esta- 
blished as governor of Bengal, and fixed his capital at 
Lakhnaoti. Here he and his captains are said to have 
founded mosques, colleges, and monasteriea Lakhnaoti 
continued for the most part to be the seat of the rulers who 
governed Bengal and Behar, sometimes as confessed dele- 
gates of the DeUii aovereigns, sometimes as practicaUj 
independent kings, during the next 140 years. From 
about the year 1338, with the waning power of the Delhi 
dynasties, the kin^om of Bengal acquired a substantive 
independence which it retained for more two centuries. 
One of the earliest of the kings during this period, by name 
Hiyis (Elias) Sb4h, whose Ascendants reined in Bengal 
with brief interraptionB for nearly 150 years, transfer^ 
the seat of government to Pandua (c. 1350), a place about 
16 miles N, by E. of Gaur, and to the neighbouring fortress 
of EkdAla, a place often named in Mahometan notices of 
the history of Bengal down to the 16th century. At 
Pandua sevend kings in succession bnilt mosqaes and 
shrines, whidi still exhibit architecture of an importance 
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nniuiud in Bengal proper. After some oooaeional oscilla- 
tion the reeidenoe was again (c. 1446) transferred to Gaur, 
by whidi name the city is generally Imown thenceforward, 
that of Lakhnaoti disappearing from history. The 24th 
and last of those whom history recognizes as independent 
kings of Bengal was Mahmdd Sh4h (1533-4 to 1538-9). In 
his time the city more than once chraged hands, .during the 
struggles between the Afghan Sher Sh^ and the (so-called) 

Great Moghul” Humaj^n, son of B4ber; and on one occa- 
sion (1537-S), when Sher Sh4h was operating against Gaur, 
we first hear of the Portuguese in die inner waters of Bengal. 
A party of that nation, who had been sent with presents to 
the court of Gaur, had been detained as prisoners by the 
suspicious Mahmfid. But in the straits arising during his 
resistance to Sher Sh4h, the Frank prisoners were able to 
render him good service. 

Mahmdd was followed by several Path4n adventurers, who 
temporarily held the provinces of the delta with more or 
less assertion of royal authority. One of these, Suleimdn 
Kir4nl (1564-5), abandoned Gaur for Tanda, a place some- 
what nearer the Ganges. It is mentioned by Balph Fitch, 
the earliest of English travellers in India, who calls it 
** Tanda in the land of Gouren,” standings league from the 
Gauges. Mu’nlm Khdn, Kh4tikhan4n, a generd of Akbar’s, 
when reducing these provinces in 1575, was attracted by 
the old site, and resolved to re-adopt it as the seat of local 
government. But a great pestilence (probably cholera) 
broke out at Gaur, and swept away thousands, the general- 
in-chief being himself among the victims. On his death 
the deprived Path4n prince, Dddd, set up his standard 
again. But he was defeated by the forces of Akbar iti a 
battle at Bajmahl, and taken prisoner. After him no other 
assumed the style of king of Bengal. Tanda continued for 
a short time to be the residence of the governors under the 
** Great Moghuls,” but this was transferred successively to 
Rajmahl and Dacca, in repeated alternation, and finally to 
Moorshedabad. Gaur cannot have been entirely deserted, 
for the Nawab Shdj4-uddin, who governed Bengal 1725- 
1739, built a new gate to the citadel. But in history Gaur 
is no longer heard of, till its extensive remains attracted the 
curiosity of the English, — the more readily as the northern 
end of the site approaches within 4 miles of the important 
factory that was known as English Bazar (among the 
natives as Angrez4b4d), which is said to have been built of 
bricks from the ruins, and which is now the nucleus of the 
civil station of Malda. 

The first specific notice of the city of Gaur, from actual 
knowledge, is contained in the Persian history called 
Tabaqdt^-N'dsirif which has been partially translated in 
Elliott History of India (ed. by Dowson), and is in course 
of complete translation by Major H. G. Kaverty. The 
author, Minl^j-i-Sar^, visited Lakhnaoti in 1243, but the 
only particular regarding the city that he mentions is 
that Ghiyds-uddin Iwaz, the' fourth Mahometan ruler of 
Li^hnaoti (who called himself sultan, and according to 
this writer, struck coin in his own name), besides found- 
ing mosques, Ac., carried embanked roods across the low 
country east and west of the city for a space of ten days’ 
journey. These works in part still exist. Radiating 
north, south, and east of the city, . . . embankments are 
to be traced running through the suburbs, and extending in 
certain directions for 30 or 40 miles ” (Ravenshaw, p. 3). 

The extent of ground over which the remains of Gaur 
ai^ spread is astonishing ; and a large part of it would 
appear to be stOl, as when described a century ago, covered 
with dew wood or with rank jungle of grass and reeds, 
though in later years cnltivation'has somewhat extended 
over the site. What maybe called the site of Gaur proper 
is a space of an oblong form, extending from north to south 
7} mi le s, with a breadth varying from 1 jf to 2 miles. Thb 


area is washed on one of its long sides (the western) by a 
stream called the Bhagirathi, which undoubtedly occupies 
a former W of the Ganges (not to bo confounded with the 
Bhagirathi further south, contributing to form the Hoogly 
on which Calcutta stands). Roughly parallel to the eastern 
side, but at a distance varying from 2 to 6 miles, runs the 



river Mab4nanda, whilst extensive swamps and sheets of 
water arc interposed between this river and the city. The 
extensive atea of which we speak has l)een defended on 
north, west,^ and south, by a rampart and ditch, whilst on 
the east side there is a double embankment of groat size, 
with two ditches of immense width, and in some parts three. 
It is not quite clear from the descriptions in what degree 
these latter great works were intended respectively for 
defence or for protection from fioods ; but the latter 
must have been the main purpose. The Ain-i-Akbari (c. 
1590) alludes to the fact that ** if the earthen embankment 
broke, the town was under water.” The position of the 
city, midway between two rivers of deltaic character, is low, 
and any rise in those rivers would raise the level of the 
marshes. Still the mass of these banks, as much as 200 
feet thick at base, and 40 feet in height, is greater than any 
present exposure to flood seems sufllcient to explain. It 
has sometimes been supposed that the Ganges, since the 
foundation of Gaur, has flowed to the eastward, in what is 
now the bed of the Mahdnanda. If this were so, the 
massive character of the embankments would be more 
intelligible. It would appear, however, that the positive 
testimony to this circumstance, which was at one time sup- 
posed to exist, depended on a mistaken reading of the pass- 
age, referred to above, of the Tahofidi-i-Ndsirt 


' This was so according to Buchanan ; but Mr Ravenshaw Mjrs 
“ the western face is now open, and probably always was so, bamg 
been well protected by the Ganges . . . . which ““ 

The plans aU show on emhanhd^t on this side, and Creighton givee a 
seotioti of It, 80 feet high. 

A,. — 1 5 
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These great embankments have been originally faced 
thronghout with masonry, whilst the crest shows nnmerous 
traces of edifices ; but the whole of the earthworks are now 
overgrown with dense jungle. The Ganges now flows at a 
distance vaiying between 5 and 12 miles to the west of the 
enclosed area of the city, but there seems to be no doubt 
that in the earlier centuries of its occupation the great 
river washed its western wall, where now the Bhagirathi 
flows. . 

On this side, near the southern end, stood the citadel or 
royal fortress, stretching for a mile along the river bank, 
and marked out by the remains of a huge rampart of 
irregular trace, 180 feet wide at the base, and once faced 
with masonry, with numerous circular bastions. Shapeless 
masses of ruin fill the interior. The palace itself formed 
a rectangular inner enclosure of 2100 feet by 750, girt by 
a splendid brick wall, 18 feet thick at bottom, 8^ feet 
thick at top, and 42 feet in height. To the northwara the 
western embankment is prolonged far beyond the northern 
limit of the city, and about 3 miles north of the latter 
we encounter a vast line of earthwork stretching from the 
prolongation just mentioned, in an irregular curve eastward 
and then south-eastward to the vicinity of the Mah4nanda 
river, in all for more than 6 miles. This also was probably 
intended chiefly as a defence against inundation of the 
suburbs. A huge excrescence protruding from the line, and 
overgrown with forest trees, encloses an area of nearly a 
square mile, which tradition points out as the palace of one 
of the Sena kings. Still north of this, and extending to the 
banks of the Kalindri river, some 3 miles further, are found 
traces of ancient Hindu buildings. 

Turning again to the southern extremity of Gaur, for 6 
or 7 miles to the south of the city there seems to have ex- 
tended, still under the protection of a western embankment, 
a continuous chain of suburbs. In the northern portion, at 
least, of these, prostrate domes, mingled with carved lintels 
and innumerable bricks, are seen lying in confusion on all 
sides, and show how dense has been the population” 
(Ravenshaw, p. 26). Thus from north to south, the whole 
extent of ground bearing indications of urban occupancy is 
hardly leas than 20 miles. We may, however, feel confident 
that, as in the case of Delhi, these traces comprehend a 
space within which the royal city occupied various localities 
in various ages. Traditions, collected by Dr Francis 
Buchanan, placed the residence of the older Sena kings on 
the sites at the extreme north near the Kalindri. The 
southern part of the fortified area of Gaur, with the citadel 
and palace, was evidently, as we shall see from the dates of 
the buildings, the seat of the later kings who immediately 
preceded the absorption of Bengal into the Moghul empire 
in the last half of the 16th century. The exact site occu- 
pied by Mahommed Bakhtiydr Khi|ji and his successors 
does not seem to have been determined. 

Throughout the interior length of Gaur run embanked 
roads, whilst the whole area is thickly dotted with excavated 
tanks of all sises, up to the great Sdgar Dighi (or Ocean 
Tank”), a rectangular sheet of water measuring little short 
of a mile by half a mile. This vast work is probably to be 
referred to the Hindu age. The former existence of six 
ghauts of masonry can be traced on its banks, which are 
densely wooded to the water’s edge. Numerous excavated 
channels also run in every direction, the earth from which 
appears to have served to raise the inhabited surface. The 
remaining buildings of importance are scattered at wide 
intervals over the ar^ but the soil is throughout covered 
with fragments of brick, Ac., in a manner which leaves no 
doubt of the former densify of population. But Gaur has 
repeatedly been a quarry of building material The old 
Lakhnaoti was robbed to build the mediaeval capital of 
Pandua, and the later Gaur probably to build B^mahl, 
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whilst in more recent times their bride and ssone were 
transported as merchandise to Malda, Moordiedabad, 
Hoogly, Rungpore, and even (as regards the more valuable 
kinds of stone) to Calcutta. In the revenue returns of 
Bengal, at the time of its transfer to the Company, there 
was an entry of an annual levy of 8000 rupees, as “ (Jaur 
brick royalty,” from landholders in the neighbourhood of 
Gaur who h^ the exdusive right of dismantling its remains. 
The bricks of Gaur, BenneU says, are of extraordin^ 
solidity of texture and sharpness of edge. The facilities 
which the site afifords for water carriage during the rainy 
season greatly aided this systematic spoliation. That no 
Hindu buildings remain from the earlier cities is probably 
to be accounted for by this process of destruction. 

We have quoted a Mahometan visitor to Gaur in the 
middle of the 13th century. The next such mention per- 
haps occurs in the travels of the Venetian Nicolo Conti, w*ho 
somewhat early in the 14th century ascended the Ganges 
15 days’ voyage to a city of great size and wealth called 
C^iove. On both banks of the stream were most charming 
villas, and plantations, and gardens. The name looks like 
S^iahr-unaOf which we know from coins to have been the 
name of a royal city of Bengal about 1380-85, and which 
Mr Ed. Thomas believes to have been merely that given 
to one of the re-foundations of Gaur. A more detailed 
and certain account is given by Do Barros, when describ- 
ing the adventures of the Portuguese party in 1537-38, 
to which allusion has been made above (dec. iv. liv. ix. 
cap. 1): — 

“ The chief city of this kin^om (of Bengala) is called Oouro. 
It ie situated on the waters of the Ganges, and is said to be throe 
of our leagues in length, and to contain 200,000 inhabitants.^ On 
the one side it has die river for its defence, and on the landward 
faces a wall of stone and lime of great height, besides having, 
where the river comes not, a great ditch full of water, in which 
great boats can swim. Ihe streets are broad and straight, and the 
main streets have trees planted in rows along the walls, to give 
fdiade to the passengers. And the population is so great, and the 
streets so thronged with theconcourse and tralllc of people, espeoiully 
of such as come to present themselves at the king’s court, that they 
cannot force their way past one another, and thus such as han to 
fall among the horsemen, or among the elenhauts which are riudon 
by the lords and noblemen, aie often killed on the spot, and 
crushed under Uie feet of those beasts. A great part of the houses 
of this city are stately and well wrought buildings." 

The earliest detailed notice of the ruins that we hear of is a 
MS. one, by Mr Reuben Burrows, the mathematician (1787), 
which is quoted by the editor of Creightou’s drawings as 
being in the India Library. Rennell giv^ some account 
of the ruins in his Memoir of a Map of Hindustan (1788), 
and the plan of them is roughly laid down, on a small scale, 
in his Bengal Atlas (No. 16). Mr Henry Creighton, who 
for many years managed an indigo factoiy among the ruins 
(1786-1806), made many drawings of them, with notes and 
a detailed map, on a large scale. Dr Buchanan states that 
engravings from Creighton’s drawings had been published 
by a Mr Moffat in Calcutta before the compilation of his 
own statistical work. Of this we have seen no copy. It 
is probably the same as *‘the set of eight views of the mins 
of Gour and Rajmehal,” which is advertised in the CalcvUa 
Gazette^ 6th December 1798 (see Seton-Karr’s Selections^ 
voL iii. p. 529). A work, however, was published in 
London in 1817, from the materials left by Mr Creighton, 
called the Ruvis of Gour Described^ Ac.; and this contained 
the most accessible data on the subject till MrRavenshaw’s 
work. There is in the India Office a MS. volume (1810) 
by Major William Francklin of the Bengal army, containing 
notices of the remains and translations of a good many 

^ So in Be Barros, Lisbon edition of 1777, vol vUL p. 468, 

<< dnzentos mil viainhos. *' Bat in the English veraion of Faria y Sousa’s 
Asia PsrHgwsa by Stevens (1695), i. p. 417, a passage abrid^ from 
De Barrue has mUlion and two hundred thousand families,** The 
last word is probably a mistraUdatiou, but the million seems required. 
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inBcriptioQB. The MS. purports to have been accompanied 
by maps and drawings, W these are not now forthcoming. 
Dr Francis Buchanan has described the remains, with his 
usual somewhat dry precision, in his statistical survey of 
northern Bengal and Behar, executed between 1809 and 
1816, but only published, with a title-page that bears the 
name of Montgomery Martin, and no reference to the real 
author, in 1888 {Eastern India^ dkc., vol. iii. pp. 68 s^.). 
Mr James Fergusson has a short chapter, containing the only 
critical account of the architecture of Oaur. in his History 
of Indian Architecture. Lastly, since the greater part of 
this article was compiled, there has been published a 
splendid volume {Oaur: its Ruins and Inscriptions^ 4to) 
from the photographs and notes of the late J. A. Haven- 
shaw of the Bengal Civil Service. 

Before concluding we may indicate a few of the most 
notable remaining buildings. 

1. One of the most pleasing remains, as re^rds urcliitectiiral 
design, is a minaret or tower of stone and liric^, standing imme- 
diately west of the citadel. It is 84 feet in height and 21 in 
diameter at the base. For two-tlurda of the hei^t the form is 
that of a 12-sided polygon, and above that circular, the two forms 
being divided by a bold coniico. There is now no iiiNcription 
atta^ed, but tradition assigns it to Firoz Shah, and a native history 
of Bengal compiled in the last century attributes it s)ieoilically to a 
king of that name, who reigned 1488-1490. Mr Fergusson indeed 
considers the architecture to belong to an earlier period ; and it is 
remarkable that the researches of Mr £. Thomas in coins, and of 
the late Mr Henry Bloohmonii in lapidary insciiptions, have 
n*cently established the existence of a King Shamsuddhi Firoz, 
whose coinage at Lakhnaoti shows his reign to have extended from 
1 302 to 1 818. If the work be really due to this prince, it is by much 
the oldest building of importance now remaining at (laur. But 
the point is very doubtful. 

2. The Ldkhil Darimixat or Gate of Kntrance, is th(‘ northern 
gate of the citadel. It is a noble structure, though entirely built 
of small bricks, 'fhe tunnel under the rampart is 112 feet long by 
14 wide, and the height of the archway is 34 feet. An inscrintion 
copied by Kranckhn ascribes the work to Barlmk Shah, anu the 
erection to 1466. The grandiose palace wall is believed to bo of the 
same juried. 

8. The Lattan{Vif or the Painted MasjUlt a quadiungular edifice 
an the southern jiail; of the city, cased inside and out with bricks 
beautifully enamelled in blue, green, and white. It is covered by 
one large dome. The work is ascribed to 1470-1481. 

4. The Td?Ui-Pdra Manjitlf or Mosque of the Weaver’s Quarter. 
This is now much dilajudatcd, but Ituvcushaw’s pliotogra]di 
indicates it to Lave been one of the most Ixiautifiil Imildings in 
Gaiir. The niched panels in carved brickwork which adorn its 
j»iers are very rich and delicate. It is also, if an inscription given 
by Francklin bo justly assigned to it, the work of Yusuf Shah, 
1476-76. 

6. The Sana Meufjidf or Golden Mosque. This is probably the 
most important structure remaining at Uaiir. It stands in the city 
to the north of the citoilel, within a spacious court enclosed by a 
stone wall. The material is described as a dark grey stone, 
ariproaching to black, with sculpture in beautiful flower-work. 
Iqie mosque measures 180 feet by 80, and the interior architecture 
consists of massive intersecting arcades, each intersection laung 
covered by a dome, of which domes there were 44 altogether. In 
spite of the extraordinary solidity of the Imilding it appears to have I 
suffered greatly since Francklin described it in 1810. The date is I 
fixed by an inscription which existed In his time to 1625. 

6. Tombs of Shah Husain (d. 1621), and of his son Nasrat Shah, 
the builder of No. 6 (d. 1633-84). Of the tombs themselves 
nothing remains, and their materials are said to have be.en carried 
to Fort William in the last century. In Creighton’s time, though 
the tomb of Husain Shah was already gone, there remained a 
beautiftil edifice which had formed the gateway of the enclosure, 
faced with brick-work richly moulded, and glazed with blue and 
white. Of Shah Husain (reigned 1494-1621) Dr Blochmann says, 

‘ Whilst the names of other Bengal kin^ scarcely ever occur in 
legends, and remain even unrecognized in the geographical names of 
the countiT, the name of * Husain Shah the Good ’ is still 
remembered from the frontier of Orisa to the Brahmaputra ” {Proe. 
As. Soe. Bengal, 1878, p. 291). 

7. The iMoque of the Qadam BaM, or Footstep of the Prophet, 
so named from a representation of Mahomet’s footmark in stone 
wluch was formerly enshrined th^ work of Nasrat S^h, 
1580. 

We thus see that all the buildiiigB, with the very doubtful 
exceptioQ of tbe minaret, go bach po further than the last haH 
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of the 15th century. If the age of the architecture is dis- 
appointing, the better knowledge of details which we derive 
from Mr l^venshaw’s book enhances our appreciation of it 
The buildings are in brick, in stone, and in both combined. 
Excepting the great gateways, they lack height enough for 
stateliness ; the character is rather decorated solidity. The 
fa 9 ade 8 generally present a series of pointed arches, with 
very massive piers between, which are sometimes compli- 
cated polygons, bat more usually rectangular ; the mould- 
ings ha^e little relief, but tbe surfaces are adorned with 
panels filled with beautiful embossed brick-work.” These 
seem to be rich fioral patterns moulded in terra cotta, and 
probably finished with the chisel. The curvilinear roof, 
imitated from the use of the bamboo, of which Mr Fergusson 
speaks as an unpleasing characteristic of architecture in 
Bengal, is little seen in Gaur, — almost the only indication 
of it being a slight upward camber in the upper lines of the 
fagado, in which the versed-sine is about ^th of the chord. 
In seme of the buildings great brilliance has been produced 
by tho profuse use of encaustic tiles in bright colours. The 
art of making these exists now in India nowhere nearer 
than in Sind ; but indeed the manufacture of terra cotta, 
or of ordinary brick of the superior character which Hennell 
attributes to Oaur, is equally a lost art in Bengal. Where 
the facing is entirely of stone, as in tho Great Golden 
Mosque, and in a smaller one bearing the same name, the 
ornamentation seems imitated from the terra-cotta work ; 
the relief, however, is much less, owing probably to the 
hardness of the material. What this material is, or whence, 
is not quite clear. The older accounts speak of black and 
other marbles; Buchanan and later writers of black 
hornblende,” ** potstone,” and what not ; Mr Bavenshaw, 
ill the case of one building, of granite and marbles.” 
The black stone is probably basalt from the Ilajmahl hills, 
but more precise information is desirable, 

In conclusion, we may notice briefiy tho other neighbour- 
ing sites occupied as capitals, which may be regarded as 
appendages of Gaur. 

Pandiuj; cotnmouly uallod Patmah or Porruah, was so occuiiitid, 
with occoHional intervals, for nearly u eentury. Its ruins anil tanks 
extend over u narrow area of nearly 6 miles in length, wliieli is now 
more of a wilderness than even the site of Gaur. Tiiu liigh road from 
Miilda to DinaJtioro imsses through it from end to end, hut the 
forest which besets tiio riiiiiM is so dense on lioth sides, and so 
infested with tigers, that single imvellers shun tho rood by night.. 
Mr Bavenshaw omjdoyed a gang of 200 men to (dear the jungle for 
his ]diotograT>hH, but even tlien could only gut partial views. Tlie 
buildings exhibit the same general character as at Gaur, but most of 
them are older, and seem (for most of thorn are absolutely overgrown 
and {smetrated by jungle-growth) to sliowthe stylo in afroer and purer 
form. Many of them also contain fragments of older Hindu build- 
ings, very ])robably pillagod from old Tiakhnaoti. By far tho linest 
and most imiKirtantbuilainp in tho whole Gaur group of cities, and 
indeed in Bengal, is the Adina mos(|Ue at Pandua, standing close to 
tlie liigh road. It is a (iiuidratigular cloister oi two stones, measur- 
ing cxienially 600 feet mr 300, of brickwork faced throughout with 
“ Tdack hommnndo. ” The cloisters are divided by jiillars into inter- 
Bcctiiig aisles, and each intersection has been covered by a dome. 
Of those domes there have been originally 376, but most have fallen. 
According to Buclianan’s descriidion the e^irved windows have been 
liorrowed from Buddhist structures, but judging from the poor draw- 
ings which he gives, and from the photographs of Mr Bavenshaw mwle 
under gn*at difficulties, the combination has been curried out with 
gocKi artistic effect. Tho edifice must no doubt lx* monotonous, but 
from what we cun see is far from deserving the condemnation wlin-h 
Buchanan passes on it. Tlie Adina is the work of Sikandor •Slum, 
tho son of lliyds (1858-1890), and his tomb is in an adjuiKd of Jf'*® 
mosque. There is a curious notice of it in Valcutijn’s nlutcli) EaA 
Indies (v. p. 169). . , i j 

Wcddlah, which was the fortified retreat of the kings who raled 
at Pandua, has been lately identified by Mr E. V. Wcstiiiacott m 
still bearing the name, near Chiramon, in the Din^IK)ro distrmt, 
about 20 miles north of Pandua. It stands on high ground nsii^ 
like an island out of the inundated plain ; it exhibits traces of 
embankments and buildings, and is about 6 miles distant froin one 
of tbe ancient embanked roads running towards Pandua and Uwu^ 
Tania* the last ci^ of the Oaur group occupied as a capital, stood 
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%tew miles west of the citadel of Oanr, as may be gathered fhnn 
Benndl and Buchanan. Dr Hunter {New Statist, Ace, qf Bengal, 
▼ii p. 66) says its very site has not been accurately determined. 
It is possible that it may haye beexi cut away by the waters of the 
Ganges, a branch of which has flowed near ; but Buchanan had 
evidently visited it, and Creighton marks the rampart roughly in 
his map of Gaur. JannaidJbdd was a name given by Humaydn to 
Gaur ; and other names of royal cities appear on coins, such as 
FiruidMd, Hvsaindbdd, Shahr^i-ww, &c., which are probably 
names officially attached to new foundations of ^rtions of the great 
Gaur group of cities, but which gained no popular currency. 

In addition to the works quot^ in tliis article, the pa^ra of Mr 
E. Thomas and Mr H. Blochmann in the journals of the Koyal and 
Bengal Asiatic Societies have been consulted. (H. Y.) 

GAUSS, Gael Fribdbioh (1777-1855), an eminent 
(German mathematician, was bom of hamble parents at 
Brunswick, April 23, 1777, and was indebted for a liberal 
education to the notice which his talents procured him from 
the reigning duke. His name became widely known by 
the publication, in his twenty-fifth year (1801), of the Die- 
quieitiones ArithrMticm, In 1807 he was appointed director 
of the Gottingen observatory, an oflice which he retained 
to his death : it is said that he never slept away from 
under the roof of his observatory, except on one occasion, 
when he accepted an invitation from Humboldt to attend a 
meeting of natural philosophers at Berlin. In 1809 he 
published at Hamburg his T/ieoria Motvs Oorporum CceUe- 
tium, a work which gave a powerful impulse to the true 
methods of astronomical observation ; and his astronomical 
workings, observations, calculations of orbits of planets and 
comets, <kc., are very numerous and valuable. He continued 
his labours in the theory of numbers and other analytical 
subjects, and communicated a long series of memoirs to the 
Royal Society of Sciences at Gottingen. His first memoir 
on the theory of magnetism, Intensitag vis magnetiem 
terrestris ad mensuram ahsolutam revoeata, was published in 
1833, and he shortly afterwards proceeded, in conjunction 
with Professor Wilhelm Weber, to invent new apparatus for 
observing the earth’s magnetism and its changes ; the in- 
struments devised by them were the declination instrument 
and the bifilar magnetometer. With Weber’s assistance he 
erected in 1833 at Gottingen a magnetic observatory free 
from iron (as Humboldt and Arago had previously done on a 
smaller scale), where he made magnetic observations, and 
from this same observatory he sent telegraphic signals to the 
neighbouring town, thus showing the practicability of an 
electromagnetic telegraph. He further instituted an asso- 
ciation (Magnetische Yerein), composed at first almost en- 
tirely of Germans, whose continuous observations on fixed 
term-days extended from Holland to Sicily. The volumes 
of their publication, Resultate aus der Beohachtungen des 
Magnetischni Vereins, extend from 1836 to 1839 ; and in 
those for 1838 and 1839 are contained the two important 
memoirs by Gauss, AUgemehns Theorie der Erdmagnet- 
ismus, and the Allgemeine Lehrsdtze — on the theory of 
forces attracting according to the inverse square of the 
distance. The instruments and methods thus due to him 
are substantially those employed in the magnetic observa 
tories throughout the world. He co-operated in the Danish 
and Hanoverian measurements of an arc and trigonometrical 
operations (1821-48), and wrote (1843, 1846) the two 
memoirs UAer Oegenstdnde der kbhem Oeod&sie, Con nected 
with observations in general we have (1812-26) the memoir 
Tkeoria combinationis observationum errwitms minimis 
obnoseia, with a second part and a supplement. Another 
memoir of applied mathematics is the Dioptrische Unter- 
suchungen, 1840. Gauss was well versed in general litera- 
ture and the chief lan^ages of modem Europe, and was a 
member of nearly all the leading scientific societies in 
Enropa He died at Gottingen early in the spring of 1855. 
The centenary of liis birth was celebrated (1877) at his 
native places Brunswick. 
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Gkiuss’s collected works have been recently published by 
the Royal Society of Gbttingen, in 7 vola 4to^ Gott, 
1863-71, edited by K J. Schering, — (1) the DisquisUionee 
ArithmeticoBy (2) Ttuary of Numbers^ (3) Analysis^ (4) 
Oeometry and Method of Least Squares, (5) Ma^hsmaHoed 
Physics, (6) Astronomy, and (7) the Thsoria Motus Corporum 
CoelesUum, They include, besides bis various works and 
memoirs, notices by him of many of these, and of works ol 
other authors in the Onttingen gelehrie Anseigen, and a con- 
siderable amount of previously unpublished matter, Nach- 
lass. Of the memoirs in pure mathematics, comprised for 
the most part in vols. ii., iiL, and iv, (but to these must be 
added those on Attractions in vol v.), it may be safely said 
there is not one which has not signally contributed to the 
progress of the branch of mathematics to which it belongs, 
or which would not require to be carefully analysed in a 
history of the subject. Running through these volumes in 
order, we have in the second the memoir, SummaHo quarun- 
dam serierum singularium, the memoirs on the theory of bi- 
quadratic residues, in which the notion of complex numbers 
of the form a + was first introduced into the theory of 
numbers; and included in the Nachlass are some valuable 
tables. That for the conversion of a fraction into decimals 
(giving the complete period for all the prime numbers up 
to 997) is a specimen of the extraordinary love which Gauss 
had for long arithmetical calculations ; and the amount of 
work gone through in the construction of the table of the 
number of the classes of binary quadratic forms must also 
have been tremendous. In vol. iii. we have memoirs relat- 
ing to the proof of the theorem that every numerical equa- 
tion has a real or imaginary root, the memoir on the 
Hypergeomstric Series, that on Interpolation, and the memoir 
Determinatio Attractionis — in which a planetary mass is 
considered as distributed over its orbit according to the time 
in which each portion of the orbit is described, and the 
question (having an implied reference to the theory of 
secular perturbations) is to find the attraction of such a ring. 
In the solution the value of an elliptic function is found by 
means of the arithmetkogeomeirical mean. The Nachlass 
contains further researches on this subject, and also re- 
searches (unfortunately very fragmentary) on the lemniscate- 
f unction, Ac., showing that Gauss was, even before 1800, 
in possession of many of the discoveries which have made 
the names of Abel and Jacobi illustrious. In voL iv. we 
have the memoir Allgemeine Anjldsung, on the graphical 
representation of one surface upon another, and the Dis- 
quisUiones generates drea superficies cvrvas. And in voL v. 
we have a memoir On the Attraction of Homogeneous Ellip- 
soids, and the aheady mentioned memoir Allgemeine Lehr- 
sdtze, on the theory of forces attracting according to the 
inverse square of the distance. (a. oa.) 

GAUSSEN, FaANpois Samuel Robert Louis (1790- 
1863), a Protestant theological writer of some repute, was 
born at Geneva on tlie 25th of August, 1790. Bh father 
Georges Marc Qaussen, a member of the council of two hun- 
dred, was descended from an old Languedoc family whicli 
had been scattered at the time of the religious persecutions 
in France. At the close of his university career, Louis was 
ordained in 1816 to the ministry of the Swiss Reformed 
Church at Satigny near Geneva, where he formed intimate 
relations with J. E. Cell^rier, who had preceded him in the 
pEkstorate, and also with the members of the dissenting con- 
gregation at Bourg-de-Four (iSglise du temoignage), which 
had been formed under the influence of the preaching of 
the Bbldanes in 1817. In 1819 he published in coiqnnc- 
tion with O^drier a French translation of the Second 
Helvetic Confession, with a preface expounding the views 
he had reached upon the nature, use, and necesrity of con- 
fessions of faith; and in 1830, for having discarded the 
official catechism of bis chur^ as being insufficiently 
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explicit on the diTinity of Chriet, original eioi and the 
doctrines of grace, he was censored aid suspended by his 
ecclesiastical superiora In the foUowii^ year, for having 
taken part in the formation of a Soci4t4 Evang^lique, which 
contemplated, among oAer objects, the establishment of a 
new theological haU, he was finally deprived of his chaige. 
After some time devoted to travel in Italy and England, he 
returned to Geneva and ministered to an independent con- 
gregation until 1836, when he became professor of syste- 
matic theology in the college which he had helped to found. 
This post he continued to occupy until 1857, when he 
retired from the active duties of the chair. His death 
occurred at Les Grottes, Geneva, on the 18th of June 1863. 
His best known work, entitled La Th^pi^eu9tie ou Pleine 
Intpiration du SainteB J&critureB^ an elaborate defence of the 
doctrine of plenary inspiration,” was ori^ually published 
at Paris in 18i0, and rapidly gained a wide popularity in 
France, as also, through translations, in England and 
America. It was followed in 1860 by a supplementary 
treatise on the canon {Le Canon des Saintes Ecritures au 
dovblepoiwt de vue de la Science et de la Foi)^ which, though 
also popular, has hardly bsen so widely real Qaussen was 
also the author of two published series of sermons, of an 
exposition of Daniel, and of a variety of occasional publi- 
cations of a missionary or polemical character. His lectures 
on Genesis, Exodus, Joshua, Jonah, and Luke were pub- 
lished posthumously. 

GAUTIER, Th^phile (1811-1872), was bom at 
Tarbes in the year 1811. He was educated at the grammar 
school of that town, and afterwards at the College Charle- 
magne in Paris, where it does not appear that he particu- 
larly distinguished himself, though in later life his remark- 
able literary faculty and instinct enabled him to give to 
much of ^ work an air of scholarship and almost of 
erudition. He very early devoted himself to the study of 
the older French literature, especially that of the 16th and 
the early part of the 17th century. This study qualified 
him well to take port in the romantic movement, and 
enabled him to astonish Sainte-Beuve by the phraseology and 
style of some literary essays which, when barely eighteen 
years old, he put into the great critic’s hands. In conse- 
quence of this introduction he at once came under the in- 
fluence of the great romantic cHadcy to which, as to Victor 
Hugo in particular, he was also introduced by his gifted 
but ill-starred schoolmate Gerard de Nerval With Gdrard, 
Petrus Borel, Corot, and many other less known painters 
and poets whose personalities he has delightfully sketched 
in the articles latterly collected under the titles of Hisloire 
du Romawtime^ Ac., he formed a minor romantic clique who 
were distinguished for a time by the most extravagant 
eccentricity. A flaming crimson waistcoat and a great mass 
of waving hair were the outward signs which qualified 
Gautier for a chief rank among the enthusiastic devotees 
who attended the rehearsals of Heniani with red tickets 
marked ** Hierro,” performed mocking dances round the bust 
of Racine, and were at all times ready to exchange word or 
blow with ^^perruquei nndgriadtre^ of the classical party. 
In Gautier’s case, however, whatever they might be in 
others, these frealu were not inconsistent with real genius 
and real devotion to sound ideals of literature. He began 
{like Thackeray, to whom he presents in other ways some 
atriking points of resemblance) as an artist, but soon found 
that his true powers lay in another direction. His first 
considerable poem, Albertua (1830), displayed a good deal 
of the extravagant character which accompanied rather than 
marked the movement, but also gave evidence of uncommon 
command both of language and imagery, and in particular 
of a dwriptive power hardly to be excdled. The promise 
thim given was more than fulfilled in his subsequent poetry, 
whieh, in oonsequence of its small buUc, may well be 
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noticed at once and by anticipation. The Comidie de la 
Mortf which appeared soon after (1832), is one of the most 
remarkable of French poems, and though never widely read 
has received the suffrage of every competent reader. 
Minor poems of various dates, published in 1840, display 
an almost unequalled command over poetical form, an 
advance even over Albertus in vigour, wealth, and appro- 
priateness of diction, and abundance of the special poetical 
essence which is so often absent in the most finished 
poetical work. All these good gifts reached their climax 
in i)i^Emanx et CamJeee^ first published in 1856, and again, 
with additions, just before the poet’s death in 1872. These 
poems are in dbeir own way such as cannot bo surpassed. 
Gautier’s poetical work contains in little an expression of 
his literary peculiarities. There are, in addition to the 
peculiarities of style and diction already noticed, an extra- 
ordinary feeling and affection for beauty in art and nature, 
and a strange indifference to anything beyond this range — 
an indifference nearly absolute, and which has doubtless 
injured the popularity of his work to almost as great a 
degree as that in which it has increased its special excel- 
lence and its charm to those who have a taste for it. 

But it was not, after all, as a poet that Gautier was to 
achieve either profit or fame. Thrown as he was into circles 
which were nothing if not literary, it was natural that he 
should attempt all literary forms, and certain, considering his 
owers, that he should be successful in all. For the theatre, 
owever, he had but little gift, and his dramatic efforts (if 
we except certain masques or ballets in which his exuberant 
and graceful fancy came into play) are by far his weakest. 
For a time he acted as secretary to Balzac, but found this 
occupation uncongenial enough, though it left some traces 
in his independent work. His first novel of any size, and 
in many respects his most remarkable work, was Made- 
mmellede Maujiin (1835). Unfortunately this book, while 
it establishes his literary reputation on an imperishable 
basis, was unfitted by its subject, and in parts by its treat- 
ment, for general perusal, and created even in France a 
prejudice against its author which he was very far fn>m 
really deserving. During the years from 1833 onwards, his 
fertility in novels and tales was very great. Les Jeune 
France (183.3), which may rank as a sort of j)rose Alheriue 
in some ways, displays the follies of tho youthful romantics 
in a vein of humorous and at the same time half-pathetic 
satire. Fwrtunio (1838) perhaps belongs to the same class. 
Jettatnray written somewhat later, is less extravagant and 
more pathetic. A crowd of minor tales display the highest 
literary qualities, and rank with M^rim6o’s at the head of 
all contemporary works of the class. First of all must be 
mentioned the ghost story of La Morie Ainourenee^ a gem 
of the most perfect workmanship. For many years Gautier 
continued to write novels. La Belle Jenny (1864) is a not 
very successful attempt to draw on his English experience, 
but the earlier MdUma (1847) is a most charming picture 
of Spanish life. In Spirite (1866) he endeavoured to enlist 
the fancy of the day for supernatural manifestations, and a 
Roman de la Momie (1856) is a learned study of ancient 
Egyptian ways. His most remarkable effort in this kind, 
towards the end of his life was Le Capitaine Fracaese 
(1863), a novel of the school of Dumas projected nearly 
thirty years before. This book contains some of the finest 
instances of his literary power. 

It was, however, neither in poems nor in novels that the 
main occupation of Gautier as a literary man consisted. 
He was early drawn to the more lucrati ve task of feuilleton 
writing, and for more than thirty years he ww among the 
most expert and successful practitioners of this^ art. Soon 
after the publication of Mctdemoieelle de Mauptn^ in which 
he had not been too polite to journalism, he becama^irre- 
vocably a journalist. The rest of his life was spent either 
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io TmB or in travelB of considerable extent to Spain, the 
Netherlands, Italy, Turkey, England, Algeria, and Bussia, 
all undertaken with a more or less definite purpose of book 
mftlring. Having absolutely no political opinions, he had 
DO difficulty in accepting the second empire, and received 
from it considerable favours, in return for which, however, 
he in no way prostituted his pen, but remained a literary 
man pure and simple. He died in October 1872. 
tLccounts of his travels, criticisms of the theatrical and 
jterary works of the day, obituary notices of his contem- 
poraries, and above all art criticism, occupied him in turn. 
In the last department he Las never had a superior, nor 
perhaps, except in the cases of Diderot and a great living 
English critic, an equal. It lias sometimes been deplored 
that this engagement in journalism should have diverted 
Oautier from the performance of more capital work in 
literature. Perhaps, however, this regret springs from a 
certain misconception. Gautier’s power was literary 
power pure and simple, and it is as evident in his slightest 
sketches and criticisms as in £maitx et Cam^es or La Morte 
Amourtuse, On the other hand, his weakness, if he had a 
weakness, lay in his almost total indifference to the matters 
which usuaUy supply subjects for art and therefore for 
literature. He was neither immoral, irreligious, nor unduly 
subservient to despotism, but murals, religion, and politics 
(to which we may add science and materid progress) were 
matters of no interest to him. He was to all intents a 
humanist, as the word was understood in the 15th century. 
But he was a humorist as well, and this combination, 
joined to his singularly kindly and genial nature, saved him 
from some dangers and depravations as well as some absur- 
dities to which the humanist temper is exposed. As time 
goes on it may be predicted that, though Gautier may not 
be widely rea^ yet his writings will never cease to be full 
of indescribable charm and of very definite instruction to 
men of letters. Besides those of his works which have been 
already cited, we may notice Une larme du Diahle (1839), 
a charming mixture of humour and tenderness; Lei 
Groiesqueif a volume of early criticisms on some oddities of 
17th century literature ; Caprices et Zigtagi, miscellanies 
dealing in part with English life ; Constaiuirwple^ Voyage 
m Jiu/tsief Voyage en Uspagne, brilliant volumes of travel ; 
MSnagerie ItUime (1869), and Tahleaux de iiihge (1872), his 
two latest works, which display his incomparable style in 
its quietest but not least happy form. (o. sa.) 

GAUZE, a light, transparent, silken fabric, woven in an 
open manner with very fine yam. It is said to have been 
originally made at Gaza in Palestine, whence the name. In 
the weaving of gauze the warp threads, in addition to being 
crossed as in plain weaving, are twisted in pairs from left 
to right and from right to left alternately, after each shot 
of weft, thereby keeping the weft threads at equal distances 
apart, and retaining them in their parallel position. The 
textures are woven either plain, striped, or figured; and the 
material receives many designations, according to its appear- 
ance and the purposes to which it is devoted. A thin 
cotton fabric, woven in the same way, is known as leno, to 
distinguish it from muslin made by plain weaving. Silk 
gauze was a prominent and extensive industry in the west 
of Scotland during the second half of the 18th century, but 
on the introduction of cotton weaving it greatly declined. 
In addition to its use for dress purposes silk gauze is much 
employed for bolting or sifting flour and other finely ground 
substances. The term gauze is applied generally to trans- 
parent fabrics of whatever fibre made, and to the fine woven 
wire-cloth used in safety-lamps, sieves, window-blinds, Ac. 

OAYABNI, French caricaturist, was born at Paris in 
1801, and di^ in 1866. His true name was Chevalier 
(Suipice Guillaume^, and he is said to have taken the nom 
de plume under whi^ he is known from the place where he 
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made his first published sketch. His parents were poor, and 
he started in Iffe as a workman in an engine-building factory. 
At the same time he attended the free school of drawing. 
Here his natural talent was developed, and he acquired that 
training of the hand without which an artist is unable to 
work up his best inspirations. In his first attempts to turn 
his abilities to some account he met with many disappoint- 
ments, but was at last entrusted with the drawing of some 
illustrations for a journal of fashion. Gavami was then 
thirty-four years of age. His sharp and witty pencil gave 
to these generally commonplace and unartistic figures a life- 
likeness and an expression which soon won for him a name 
in fashionable circles. Gradually he gave greater attention 
to this more congenial work, and finally ceased working as 
an engineer to become the director of die journal Lee Gene 
du Monde^ His ambition rising in proportion to his suc- 
cess, Gavarni from this time followed the real bent of his 
inclination, and began a series of lithographed sketches, 
in which he pourtrayed the most striking characteristics, 
foibles, and vices of the various classes of French society. 
The letterpress explanations attached to his drawings were 
always short, but were forcible and highly humorous, if 
sometimes trivial, and were admirably adapted to the 
particular subjects. The different stages through which 
Gavarni’s talent passed, always elevating and refining itself, 
are well worth being noted. At first he confined himself to 
the study of Parisian manners, more especially those of the 
Parisian youth. To this vein belong lee Loretiee, lee A ctricee^ 
lee Coulieeee^ lea FaMonahlee^ lee Gentdehommee bourgeoie^ 
lee Artietee^ lee Dehardeure^ Clichy^ lee Ztudiante de Parte, 
lee Balivemeriee Parieiennee, lea Plaieire Champltree, lee 
Bale maequee^ le Camaval, lee Souvenire du Camaval, lee 
Souvenirs du Bal Chicard, la Vie dee jeunee hommee, lee 
Patoie de Pane. He had now ceased to be director of 
Lee Gene du Monde; but he was engaged as ordinary 
caricaturist of Le Cfuirivari, and, whilst making the fortune 
of the paper, he made his own. His name was exceedingly 
popular, and his illustrations for books were eagerly 
sought for by publishers. Le Juif Errant, by Eughne 
Sue (1843, 4 vols. 8vo), the French translation of Hoff- 
man’s tales (1843, 8vo), the first collective edition of 
Balzac’s worlu (Paris, Houssiaux, 1850, 20 vols. 8vo), 
Le Diahle h Parie (1844-46, 2 vols. 4to), Lee Frankie 
peinte par eux-mAmee (1840-43, 9 vols. 8vo), the collection 
of PhyMogiee published by Aubert in 38 vols. 18mo 
(1840-42), — all owed a great part of their success at the 
time, and are still sought for, on account of the clever 
and telling sketches contributed by Gavami A single 
frontispiece or vignette was sometimes enough to secure 
the sale of a new book. Always desiring to enlarge the 
field of his observations, Gavami soon abandoned his once 
favourite topics. He no longer limited himself to such 
types as the l^eiU and the Parisian student, or to the 
description of the noisy and popular pleasures of the 
capital, but turned his mirror to the grotesque sides of 
family life and of humanity at large. Lte Enfanie terrihlee^ 
lee Parerde terriUee, lee Fourheriee dee fefinmee, la Politique 
dee femmee, lee Marie vengie, lee Nuancee du eentiment, lee 
lihvee, lee Petite Jeux de Soeiete, lee Petite medheure du 
bonheur, lee Impreeeione de menage, lee Intefyections^ lee 
Traductione en langue tndgaire, lee Propoe de Thmae 
Vireloque, Ac., were composed at this time, and are hit 
most devated productions. But whilst showing the same 
power of irony as his former works, enhanced by a deeper 
insight into human nature, they generally bear the stamp 
of a bitter and even sometimes gloomy philosophy. This 
tendency was still more strengthened by a visit to England 
in 1849. He returned from London deeply impressed 
with the scenes of misery and degradation which he had 
o^rvfid among the lower classes of that city. In the 
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of the oheerful atmosphere of Parie im had been 
etmck chiefljr by the ridiculoufl aepecte of Tolganty and vice, 
and he had laughed at them. But the debasement of 
human nature which he saw id London appears to have 
affected him so forcibly that from that time the cheerful 
caricaturist never laughed^ or made others laugh again. 
What he h^ witnessed there became the almost exclusive 
subject of his drawings, as powerful, as impressive as ever, 
but better calculated to be appreciated by cultivated minds 
by the public, which h^ iu former years granted him 
so wide a popularity. Most of these last compositions 
appeared in the weekly paper L^IllustrcUion. In 1857 he 
published in one volume the series entitled Masques and 
Visages (1 voL 12mo), and in 1869, about two years after 
his death, his last artistic work, Les DovaeMois (1 vol. fol), 
was given to the world. Oavarni was much engaged, dur- 
ing the last period of his life, in scientific pursuits, and 
this fact must perhaps be connected with the great change 
which then took place in his manner as an artist. He sent 
several communications to the Academic des Sciences, and 
till his death, which happened on the 23d of Noreml^r 
1866, he was eagerly interested in the question of aerial 
navigation. It is said that he made experiments on a 
large scale with a view to find the means of directing 
balloons ; but it seems that he was not so successful in this 
line as Ins fellow-artist, the caricaturist and photographer, 
Nadar. 

Oavami’s (Euvres choiaica were edited in 1845 (4 vola. 4to) 
with letterpress by J. Jatiiii, Th. Gautier, and Balzac, followed in 
1850 bv two other volumes named PerUa at Parurea\ aud some 
essays in prose aud in verso written by him were collected by one of 
his biographers, Ch. Yriaite, aud published in 1869. The book 
written by K. and J. de Qoncourt, Qavanii^ Vhiyniim et Vamre 
(1878, 8vo), must be mentioned here. J. Claretie has also de- 
voted to the great French caricaturist a curious aud interesting 
essay. A catalogue raisomU of Gavami's works has been published 
by J. Armelhault and £. Bochur, Paris, 1878, 8vo. 

OAYELKIND is a peculiar system of tenure prevailing 
chiefiy iu the county of Kent, but found also in other parts 
of England. Iu Kent all land is presumed to be holden 
by this tenure until the contraiy is proved. It is more cor- 
rectly described as socage tenure, subject to the custom of 
gavelkind. The chief peculiarities of the custom are the 
following. (!•) A tenant can aliene his lands by feoffment 
at fifteen years of age. (2. ) There is no escheat on attainder 
for felony, or as it is expressed in the old rhyme — 

** The father to the bough. 

The son to tlie plough.” 

(3.) Generally the tenant could always dispose of his lands 
by will. (4.) In case of intestacy the estate descends not to 
the eldest son but to all the sons in equal shares. “ Every 
son is as great a gentleman as the eldest son is.” It is to 
this remarkable peculiarity that gavelkind no doubt owes 
its local popularity. The 4 A 5 Viet c. 35, for commuting 
manorial rights iu respect of lands of copyhold and custom- 
ary tenure, contains a clause specially exempting from the 
operation of the Act “ the custom of gavelkind as the same 
now exists and prevails in the county of Kent.” Gavelkind 
is one of the most interesting examples of the customary 
law of England, and it is no doubt correctly traced to the 
Saxon land-law prevailing before the Conquest Its sur- 
vival in this instance in one part of the country is regarded 
as a concession extorted from the Conqueror by the superior 
bravery of the men of Kent 
GAVIAL. See Cbocobile. 

GAY, John (1688-1732), one of the most eminent of 
the secondary English poeti^ was a native of Devonshire, 
born in 1688 at Frithelstock, near Torrington, where his 
family had been long settled. His father dying when the 
future poet was only about six years of age, and leaving 
four children, die prospects of the family were unpromising ; 
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and John, after receiving his education at the grammar 
school of Barnstaple, was put apprentice to a silk mercer 
in London. He diriiked the employment, obtained his 
discharge, and embarked in a literary life, varied only by 
incessant efforts to obtain the patronage of the great. How 
he lived up to his twenty-second year is not stated. In 
1710 he published his poem of Wine^ an enumeration of 
the charms of the ** enlivening grape,” written in the grave, 
mock-heroic, and minutely descriptive style, which he after- 
wards displayed with greater power in his Trivia, In 
1712 he was received into the household of the duchess 
of Monmouth in the capacity of secretary. Next year 
he publislied his Rural Sports^ inscribed to Pope ; and 
this seems to have led to a friendship between the poets 
uninterrupted and sincere. The superiority of Pope was 
freely conceded. There could be no rivaliy on the part of 
Gay, and Pope appears to have exerted himself on every 
occasion to serve his friend. Gay’s ambition was limited 
to a life of ease, fine-dressing, and a luxurious table, in 
all of which he had marvellous success, but little content- 
ment In the years 1713 and 1714, besides the Ruml 
Sports, he produced a comedy, 77ie Wife of Bath, which was 
acted only three nights ; The Fan, a poem ; and The 
Shepherd^s Week, a series of six pastoi^ drawn from 
English rustic life. Pope is believed to have incited his 
friend to this task in order to cast ridicule on the Arcadian 
pastorals of Ambrose Philips, who had been lavishly praised 
in the Guardian (ignoring the claims of Pope) as the first 
pastoral writer of the age, and the true English Theocritus. 
The malicious wit was completely successful, but Gay’s 
ludicrous pictures of the English swains and their loves 
were found to be interesting and amusing without reference 
to their sarcastic origin. The poem was popular, and the 
author’s reputation considerably advanced. In this fortu- 
nate year Gay was appointed secretary to the earl of 
Clarendon, ambassador to the court of Hanover ; but the 
death of Queen Anne, August 1, 1714, soon put an end to 
his hopes of i)ermanent official employment. He then tried 
the drama, and produced his farce of What d}ye Call it f 
which was acted with little success in February 1714-15. 
In 1716 appeared his Trivia, or the Art of Walking the 
Streets of London, a poem in three books, for which he ac- 
knowledged having received several hints from Swift. It 
is an excellent tomi poem, containing graphic and humorous 
descriptions of the London of that period. In January 
1716-17 the comedy of Three Hours after Marriage was 
brought on the stage, and emphatically condemned. In 
this piece Gay was assisted by Pope and Arbuthnot. Pope 
is distinctly visible in his allusions to Dennis the critic ; 
and it is remarkable that three such men diould have pro- 
duced a play so dull, unnatural, and gross. Gay was taken 
to Aix by Mr Pulteney in 1717. In 1720 he collected his 
poems and published them by subscription, by which he is 
said to have realized £1000. Secretary Craggs also pre- 
sented him with some South Sea stock ; and Gay called in 
his friends to advise as to the investment of his riches. 
Erasmus Lewis, according to Johnson, advised him to in- 
trust his money to the funds, and live upon the interest ; 
Arbuthnot bade him intrust it to Providence, and live upon 
the principal ; while Pope directed him, and was seconded 
by Swift, to purchase an annuity. This was Pope’s own 
prudent system ; but Gay, like many others who ask advice, 
follWed none, but took his own way. He embarked all in 
South Sea stock ; and, refusing to sell out before the bubble 
burst, he lost the actual principal os well as the anticipated 
profit The calamily overwhelmed him; his life was 
despaired of ; but his friends exerted tbemelves to cheer and 
succour the desponding bard. Lord Burlington entertained 
him for months iu his princely house at Chiswick ; and 
i Pope, Arbuthnot, and the other members of the circle were 
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unceafling in their attentions. By the beginning of 1724 
he had a new pla^ ready, a tra^dy called the Captive$i 
which was patronized by the Princess (afterward Queenl 
Caroline and the Prince of Walea In 1726 he publishea 
his famous Fififf-ane FableB ta Ferae. His next work was 
the Beggaif^t Opera^ performed in 1727, written in ridicule 
of the Italian Opei^ which for a time it drove off the 
English stage. Swift suggested the subject, and Pope is 
believed to have added some poignancy to the satirical 
songs ; but Cay’s own lH>nhom,ie and voluptuous style colour 
the whola The play ran to the end of the season, sixty- 
two nights, four of which were for the benefit of the author, 
and produced to him the handsome sum of £693, Ids. 6d. 
The same year he sold his copyright of the with 

that of the Fables, for 90 guineas. The success of The 
Beggar^s Opera induced Qay to attempt a continuation of 
the operatic styla He wrote another piece, Pollg, with no 
satirical design, as he states ; but the lord chamberlain pro- 
hibited its representation. The poet then resorted in 1729 
to publication by subscription ; ms friends were again active 
— ^the duchess of Queensberry even bearding royalty in 
resentment of the refusal of the licence; and Gay must 
have cleared above £1000 by what was deemed his oppres- 
sion. The duke of Queensberry received Gay into his 
house, and the duchess treated him with equal respect for 
his talents and character. This clever, beautiful, and eccen- 
tric woman — ^the idol of the poets— appears nowhere to 
more advantage than in her affectionate patronage of Gay, 
and her long-cherished regret for his loss. The poet died, 
after a short illness, December 4, 1732, and the duke and 
duchess of Queensberiy honoured his remains with a splen- 
did funeral and monument in Westminster Abbey. A week 
before his death another opera, Achilles, had been brought 
out with applause, and this, with a new volume of Fables, 
was publulied in 1733, the profits going to his sisters, two 
widow ladies, who Inherited by the poet’s death no less than 
£6000. As late as 1743 appeared the posthumous comedy 
of The Distrest Wife, and the farce of The Rehearsal at 
Gotham in 1753, Pope and Swift — always ready to blame 
the court and courtiers, though far from averse to their 
society — ^have censured Mrs Howard, afterwards countess 
of Suffolk, for not more zealously promoting the interests 
of Gay by her supposed influence with the kmg. One offer 
was made to the poet, — ^the situation of gentleman- usher 
to the Princess Louisa, a child, — but he declined it on 
account of his being, as he writes to Swift, so far advanced 
in life. He was only thirty-nine; but all Gay’s friends 
seem to have treated the offer as an indignity. When the 
queen’s establishment was made up in 1727, they expected 
some more infpoi*tant office for their favourite associate, 
though it is not easy to discover what appointment about 
the court could have been better adapted to one so easy, so 
natural and helpless. Mrs Howard, it is now known, bad 
very little influence with her royal master. The real 
power was in the hands of the queen, and the philosophical 
Caroline was content that his Majesty (who hated hhoetry 
and hhainling, and looked upon poets as mechanics) should 
possess what mistresses he pleased, provided that the state 
power and patronage continued wiUi herself and Wdpole. 
Bnt it may be safely said that no man could have acquired 
such a b^y of great and accomplished friends as those 
which rallied round Gay and mourned his loss, without die 
possession of many valuable and endearmg qualities. His 
poetry u neither high nor pure ; but he h^ humour, a fine 
vain of fancy, and powers of ol^rvation and local painting 
which besp^ the close poetical student and the happy 
literary artist. (x. oa.) 

GAT, Mamb Ebavqoisi Sophie, Madamb (1776-1852), 
daughter of M. Niohault de Lavalette (who was attadied to 
the household of Monsieur, afterwards Louis XVIIL), and 
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of Francesca Feretti, a Florentine lady, was bom at Paris 
1st July 1776. Under the ^idance of her father, a man 
of taste and culture, she received a veiy careful edneationu 
In 1793 she was married to M. Liottier, an exchange 
broker, but she was divorced from him in 1799, and diortly 
afterwards was married to M. Gay, receiver-general of the 
department of the Ilo5r or Ruhr. This union brought her 
into more intimate relations with many distinguished per- 
sonages whom she had previously known ; and her circle 
of acquaintanceship gradually extended, until her saLtm 
came to be frequented by all &e distinguished litterateurs, 
musicians, actors, and painters of the time, among whom 
she made herself remarked by her beauty, her vivacity, and 
her sprightly wit tempered by fine tact and genuine amiar 
bility. Her first literary production was a letter written in 
1802 to the Journal de Paris, in defence of Madame de 
Stael’s novel Ldphin ; and in the same year she published 
anonymously her first novel Laure d!EsUlL teonie de 
Monthreuse, which appeared in 1813, is considered by 
Sainte-Beuve her best work ; but Anatolie, which appeared 
in 1815, has perhaps a higher reputation. These and 
several of her other works, amongst which may be specially 
named Zes Salons cSlibres, possess an interest beyond their 
intrinsic merits — chief of which are purity and elegance of 
style — ^for their portraitures of French society especially 
during the period of the directory and the consulate, and 
of many of the distinguished personages whose intimacy 
she ei^oyod. Madame Gay wrote several theatrical pieces 
which had considerable success. She was also an accom- 
plished player on the pianoforte and harp, and composed 
both the words and music of a number of romances. For 
an account of her daughter Delphine Gay, Madame de 
Girardin, see Gixardin. 

Besides the works already mentioned, she is the author of Les 
Malheurs d*un wnwmJi hmrmx, 1818 ; TfUdbaM, ipiax>de de la guerre 
de Russie, 1828 ; Le Moqueur amoureux, 1880 ; IPn, Mariage sous 
V Empire, 1832 ; Scenes dujmno dge, 1888 ; Physiologie du ridicule, 
1883; La Jhuhem de ChiUeavroux, 3884 ; Souvenirs dune vicille 
femme, 1884 ; La Comtem dEgmont, 1886 ; Marie de Mancini, 
1840 ; Marie-Louiee dOrUans, 1842 ; ElUnore, 1844-46 ; Is Faux 
Friire, 1845 ; Le Comte de Quiche, 1845 ; and Le Mari eowfdent, 
1849. See Theophilu Gautier, Portraits Contemporains \ and Sainte- 
Beuve, Causerica du Lundi, vol. vi. 

GAY A, a district of British India in the Fatu4 division, 
under the lieutenanbgovemor of Bengal, situated between 
24^ 17' and 25° 19' N. lat, and between 84*’ 4' and 86^ 5' 
E. long. It is bounded on the N. by Fatn4, on the E. by 
Monghyr, on the S.R and S. by Haz4rib4gh, and on the W. 
by Sh4hAb4d districts. Generally speaking, Gay4 consists 
of a level plain, with a ridge of prettily wo^ed hills along 
the southern boundary, whence the country falls with a 
gentle slope towards the Ganges. Rocky hills occasionally 
occur, either detached or in groups, the loftiest being 
Mkher hill about 12 miles RR of Gay4 town, with 
an elevation of 1620 feet above sea-level. The eastern 
part of the district is highly cultivated; the portions to the 
nor& and west are less fertile ; while in the south, the 
country is thinly peopled, and consists of hill^ the jungles on 
which are full of wild animals. The principal river is the 
Son, which marks the boundary between Gayk and Sh4h- 
hhi^ navigable by small boats throughout the year, and 
by craft of 20 tons burden in the rainy season. The other 
rivers are the Fimptin, Fhklgfi, and Jamn4, and a number 
of smaller streams. Two bnui^es of the Son canal system, 
eastern main canal and the Fatn4 canal, intersect the 
district - 

The census of 1872 takes the area of Gay4 district at 
4718 square miles, and returns the population at 954,129 
males and 995,621 females, — ^total, 1,949,750, residing in 
6530 villages or towns, and 327,846 houses. Clasimed 
according to rdigion, there are 1,729,890 Hindus, 219,332 
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Mahometan8| 203 Ohristiaos, and 316 ** others.” Amount 
the higher castes there is an nnnsnally laige proportion 
of BrAhmans, a circomstanoe due to the number of sacred 
places which the district contains. The OajAwAls, or priests 
in charge of the holy placeSi are held in high esteem by the 
pilgrims ; but they are not pure Brdhmans, and are look^ 
down upon by those who are. They live an idle and dis- 
solute life, but arave^ wealthy, from contributions extorted 
from the pilgrims. The ruined city of Buddh Gayd, about 
6 miles south of Oay4 town, marks the residence of Sukya 
Sinha, the founder of the Buddhist religion, who flourished 
in the 6th century B.G., and an ancient tree is pointed out 
as the identical fig tree under which the sage sat in abstrac- 
tion for five years, until he attained to the state of Buddha. 
Another place of religious interest is a temple of great 
antiquity, which crowns the highest peak of the Baraber 
hills, and at which a religious fair is held each September, 
attended by from 10,000 to 20,000 pilgrims. At the 
foot of the hill are numerous rock caves excavated about 
200 B.O. 

Seven towns in Gayd district contain upwards of 5000 inimbitaiits, 
viz,, Gayii, 66^843; Jahdnabad, 21.022, Ddudnagar, 10,058 ; Tikdri, 
8178 ; Sherffhdti, 7033 ; Hasiid, 6119 ; and Uajanli, 5012. About 
four-fifths of the surface is cultivated. Rice forms the great agri- 
cultural staple, the area under cultivation being estimated at about 
900,000 acres, yielding an outturn of over 400,000 tons. Wheat 
occupies about 170,000 acres, producing a crop of 60,000 tons, ot 
which one-half is exported. Oil seeds are grown on about 35,000 
acres, and opium on lietween 60,000 and 70,000 acres. Cotton, 
sugar-cane, chilies, and vegetables are also grown. Droughts are 
common, and in the famine of 1866 Gayd suifered st;vcrcly. The 
Bcaroi^ of 1873-74 did not atfect the district to any great extent. 
Manufactures consist of common brass utcusils, black stone orna- 
ments, pottery, tanar silk cloth. Formerly clotU-wcaving and 
paper-making wore im|K)rtaiit manofuctiires in the district, but these 
industries have now almost entirely died out. The chief exports are 
food grains, oil seeds, indi^, crude opium (sent to Putiid for manu- 
facture), saltpetre, sugar, blankets, brass utensils, &c. The imports 
are salt, piece goods, cotton, timber, bamboos, tobacco, lac, iron, 
spices, and fruits. The ]irincipal trade route is along the Patna 
branch road. Tlie total net revenue of the district iti 1876 77 was 
£188,426, of which £136,692 was derived from the land; the net 
civil expenditure, £23,878. The district and muuici[)al police of 
all ranks numbered 923, besides a rural force of 6790 men paid by 
the landholders and villagers. The number of schools in 1873-74 
was 446, attended by 8139 pupils. The climate of Gaya is dry and 
healthy, — the avon^ annual temperature being about 80® F., and 
average annual rainfall 35 '59 inches. 

OAYi., the chief towa and adminietrative headquarters of 
the above district, situated on the bank of the Ph&lgd river, 
lat 24® 47' 16'^ N., long. 85® 3' 10" E. The population in 
1872 numbered 66,843: — Hindus, 52,265; Mahometans, 
14,444; Christians, 134. The municipal income in. 1871 
was £2716, and tlie expenditure £2351. The town con- 
sists of two distinct parts, adjoining each other; tlie part 
containing the residences of the priests is Qay& proper; 
and^ the other, whichr is the business quarter, is called 
Sdhib^nj. The civil offices and residences of the European 
inhabitants are situated here. OayA derives its sanctity 
from incidents in the life of Buddha connected with the 
adjoining district. But a local legend also exists concern 
ing a pagan^ monster of great sanctity, named GayA, who 
wickedly tried to save sinners from deserved perdition. 
Brahma in order to get rid of €hiy4 induced him to lie 
down in order that a feast might be held on his body ; and 
once down, he placed a large stone on him to keep him 
there. The^ tricked demon struggled violently, and, in 
order to ^ify him, Brahma promised that the gods should 
pormwent residence in him, and that any one 
who ma^ a pilgrimage to the spot were be lay should be 
^livered from the terrors of the Hindu place of torment, 
may possibly be a Brahmanic rendering of Buddha's 
life and work. There are forty-five sacred spots in and 
around town, which are visited by from 100,000 to 200,000 
pilgrims annually. 


GAY-LUSSAC, Joseph Louis (1778-1850), one of the 
most distinguished of modem physicists and chemists, was 
bom at St Leonard, in the department of Haute Vienne, 
on the 6th of December 1778. His father, Antoine Gay, 
who was procureur du roi and judge at Pont-de-Noblac, 
had added to the common family name the distinctive title 
Lussac, from a small property he had in the neighbourhood 
of St Leonard. The family consisted of two sous, of whom 
J oseph Louis was the elder, and three daughters. Intended 
for the bar, young Gay-Lussac prosecuted his early studies 
in Latin and other elementary subjects at home, under the 
superintendence of the Abl)6 Bourdeix and other masters, 
until 1794, when he was sent to Paris, where he worked 
very hard for three years preparing for admission to the 
£cole Polytechnique. After a brilliant examination he 
was received into this institution on December 27, 1797, 
whence on the 22d of November 1800 he was transferred to 
the school Des Ponts et ChausHdes. Shortly afterwards he 
wasassigned to Berthollet, who had returned from Napoleon’s 
Egyptian expedition, and who was desirous of having an 
abfo student from the ^cole Polytechnique to aid him 
in his researches. The results exj^ected by the author of 
the Statique Chimiqm were not verified by his assistant's 
experiments, which seem to have been recorded without any 
coittideration of the theoriser’s feelings. It was on this 
occasion, according to Arago, that Berthollet, at first nettled 
to find that his ideas were not confirmed, delivered himself 
as follows : “Young man, it is your destiny to make dis- 
coveries. You shall be henceforth my companion. I 
wish— it is a title of which I am sure 1 shall have cause 
some day to be proud — I wish to be your father in 
science.” 

Gay-Lussac accordingly entered on a long series of re- 
searches upon certain physical phenomena, which though of 
constant recurrence in experimental inquiries, had up to 
tliis time been very imperfectly examined. In his first 
memoir {Ann. de Chvmie^ t. xliii., 1802) he shows that 
different gases are dilated in the same proportion when 
boated from 0® to 80® (lldaumur). He does not seem to 
have been aware of Dalton's experiments on this subject, 
which were indeed very far from being accurate ; but he 
states in a footnote that “ le cit. Charles ^ avait remarqu^ 
dopuis 15 ans la m6me propridtd dans cos gas ; mais, 
n'ayant jamais public ses rcsultats, e’est par le plus grand 
hasard que je Ics ai counus.” In return for his having 
thus rescued from oblivion the remark which his fellow- 
citizen, probably wisely, did not think worth recording, some 
recent authors have changed the title of the law from that 
of Gay-Lussac to that of Charles. The investigations re- 
corded in this memoir were followed by experiments on the 
improvementsof thermometers and barometers, on the tension 
of vapours, their mixture with gases, and the determination of 
their density, evaporation, hygrometry, and capillarity. In 
course of these researches, which engaged him for a coiijile 
of years, he acquired not only dexterity in manipulation 
and the contrivance of experiments, but a great deal of 
valuable knowledge of physics. During the interval, in the 
year 1802, he had been nominated Eourcroy’s demonstrator 
at the Ecole Folytechnique, and os he had in this capacity 
to lecture frequently for the professor, he was beginning to 
acquire reputation as a teacher and expounder of chemisf ry 
and physics, by the clearness, precision, and care which his 
lectures evinced. In 1803-4 certcin results respecting 
terrestrial magnetism hod been obtained during two balloon 
ascents, which appeared of so much interest that the French 
Academy was desirous of having them repeated. Through 
Berthollet and Chaptal the balloon which had been used in 
Egypt was obtained, and fitted up with various instruments; 
the observations were entrusted to Gay-Lussac and Biot, 


» The inventor of the “ Charllire,” or hydrogen balloon. 
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who made their first ascent from the garden of the Conser- 
vatoire des Arts et Metiers, on August 24, 1804. In this 
ascent an altitude of 4000 metres was attained, but unex- 
pected difficulties were encountered, and the results were 
not decisive. Not satisfied with the expedition, Gay-Lussac 
got a larger balloon provided with every requisite, and made 
an ascent by himself on September 16 of the same year. 
On this occasion the balloon rose to a height of 7016 metres, 
an altitude greater than any which had been formerly 
reached, and surpassed only by a few later ascents. At this 
great elevation of nearly 23,000 feet, and with the thermo- 
meter at 9y C. below freezing, Qay-Lussac remained for a 
considerable time making observations on temperature, on 
the moisture of the air, on magnetism, and other points. 
He observed particularly that he had considerable difficulty 
in breathing, that his pulse was quickened, and that by the 
absence of moisture in the air his mouth and throat became 
so parched that it was painful to swallow even a piece of 
bread. The experiments on magnetism for which the ascent 
was primarily made were imperfect, but they led him to the 
conclusion that the magnetic effect at all attainable elevations 
above the earth’s surface remains constant.^ Having col- 
lected samples of air at different elevations he, on his return 
to Paris, proceeded to analyse them ; and in conjunction 
with Alexander von Humboldt, whom he had associated with 
himself in this investigation, he published several papers on 
eudiometric analysis and related topics. The memoir, 
which was read to the Institute on October 1, 1804, con- 
tained the germ of what was afterwards Gay-Lusaac’s most 
important generalization. The autliors observed that when 
oxygen and hydrogen combine together by volume, it is in 
the proportion of one volume of the former to two volumes 
of the latter. Prior to this the numerous experiments on 
the volume composition of water bad always brought out 
various complicated ratios, though approaching the simple 
one more or less closely. It was not, however, till 1 808, 
that Gay-Lussac announced the law of combination by 
volume in its general form. Shortly after these investiga- 
tions were completed, Gay-Lussac got leave of absence to 
accompany Von Humboldt on a scientific journey to Swit- 
zerland, Italy, and Germany. Provided with physical and 
meteorological instruments, they left Paris March 12, 1806, 
and travelled by Lyons, Chambery, and Mont Ceuis to 
Genoa, and thence to Rome, where they arrived on July 5, 
After a short stay at Rome in the residence of William von 
Humboldt, during which Gay-Lussac made a few chemical 
analyses, they departed for Naples in company with 
Leopold von Each, afterwards so eminent as a geologist. 
Daring this visit Gay-Lussac had the opportunity of study- 
ing on the spot volcanic eruptions and earthquakes. 
Vesuvius, which was in violent action, ho ascended six 
times. After this the party went back to Rome, and then 
started for Florence on September 17, 1806, A few days ! 
having been spent there, they went on to Bologna and 
thence to Milan, which they reached on October I, and 
there they had the pleasure of meeting Volta. The party 
crossed the St Gotthardon October lf-15, in the midst of 
a storm which prevented their seeing anything, and after 
some delay reached Gottingen, where they were received 
with much attention by Blumenbach, the famous naturalist 
On November 16 they arrived at Berlin, where the winter 
and the following springwere spent In this wayGay-Lussac 
became acquainted with the best society in Berlin, and was 
especially intimate with Klaproth and Erman. In spring 
he hurriedly returned to Paris. The death of an Acade- 
mician had left a vacant place, and lie was hopeful that he 
might be elected to fill it Arago remarks that it is curious 

^ The nnmmuB obMnrations made in both aecents are recorded in 
the Jaumtd de Phfnque for 1 804, vol. 69. 


that Gay-Lussac should have found it necessary to be on 
the spot to ensure success. What he had already done for 
science might have been considered sufficient, apart from 
personal considerations, but there were prejudices which 
might have acted unfavourably, if he had not been 
present to meet them. These were, however, success- 
fully overcome, and he entered the Academy in 1806. In 
the following year was inaugurated the Soci4t4 d’Arcueil, 
a small group of scientific men wlio used to assmble at 
Borthollet’s house. Gay-Lussac was an original member of 
this society, which is of interest chiefly on account of its 
having been the means of publishing some papers which 
have since proved of great historical interest The results 
of his magnetic observations made along with Humboldt 
were published in voL L of its Mimoires (1807); and voL 
ii. (1809) contains the important memoir on gaseous com- 
bination, in which he pointed out that, when gases combine 
with one another by volume or by measure, they do so in 
the very simplest proportions, 1 to 1, 1 to 2, 2 to 3, and so 
on, and that the volume of the product in the gaseous state 
bears a very simple ratio to that of the constituents. This 
law, which, along with Humboldt, ho had shown to be true 
of water, he extended to several other gases, and he oven 
deduced from the vapour density of compounds that of 
certain elements, more particularly, carbon, mercury, and 
iodine, which had not been ascertained by direct experiment 

It would take too much space to give in detail the criti- 
cism which the enunciation of the principle evoked, more 
particularly from Dalton, who would not accept Gay- 
! Lussac’s position, and affirmed his belief that gases do not 
I unite in equal or exact measures in any one instance ; when 
they appear to do so, it is owing to the inaccuracy of our 
experiments. There was at that time the difficulty that 
the specific gravity of gases and vapours had been imper- 
fectly determined, and the necessary consequence of Gay- 
Lussac’s law, that the specific gravity and combining weight 
of elements should be expressed by the same number, 
could not be experimentally confirmed. Moreover, Dalton 
rested combination on atomic and not on combining 
weights, and the numbers he employed were in almost every 
instance very different from those which more accurate 
analysis has since determined. But the imperfect character 
of the then available data, and the amount of seemingly 
adverse experimental evidence, only throw a stronger light 
on the genius of Gay-Lussac in divining a law which, as 
science has progressed, has been duly confirmed, and which 
not only forms the most important control of the combin- 
ing weight of chemical substances, but, when interpreted 
by the kinetic theory of gases, shows that the physical mole- 
cules (that is to say, the portions of the substance which 
are not broken np into smaller parts during the motion 
which we call heat) exist in equal numbers in equal 
volumes of different gases at the same temperature and 
pressure. This law, which has as high a claim as the 
other to bear the name of Gay-Lussac, is also sometimes 
deprived of that honour, and called the law of Avogadro, 
who, long afterwards, by his more extended researches, 
caused the importance of the law to be recognized by 
chemists. 

The next events in Gay-Lussac’s scientific career are con- 
nected with what may be called his rivalry with Davy, who 
in matter of age (b. December 17, 1778) was almost exactly 
his contemporary. In 1808 when Davy, having isolated 
potassium and sodium, was awarded Napoleon’s prize for the 
most important discovery in voltaic electricity, the emperor 
is said to have asked how it was that these discoveries were 
made abroad and French prizes were carried away. Having 

* ATcw System €f ChenUeal Ph%lo8<^hy, Manchester, 1810, put U,, 
p. 659. 
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been informed that there was no batteiy of power equal to 
that need by Davy, he caused a very large one to be n^e, 
and presented it to the ficole Polytechnique. While waiting 
for it, Oay-Lussac and Th^nard succeeded in preparing 
potassium by a direct chemical action, in which fused potash 
was brought in contact with red-hot iron. This method 
enabled chemists to prepare the alkali metals in quantity, 
and Day-Lussac and Th^nard availed themselves of it to 
examine the properties of potassium very completely, and 
not only so, but also to use it as a means of decomposing 
other substances. It was in this way that they separated 
boron from boracic acid, an element which was also prepared 
by Davy with the same materials. It is worth notice that 
Davy admitted the advantage of the method of Gkiy-Lussac 
and Th^nard, though be seems to have subsequently re- 
garded their appropriation of the newly-discovered metal as 
not altogether warranted.^ The researches with the great 
battery after it was made did not come up to their expecta- 
tions ; the power fell far short of what had been anticipated, 
and they confined themselves rather to an examination of 
the phenomena presented by the apparatus itself, than to 
using it as an engine for effecting important decompositions. 

In 1809 was published the second investigation parallel 
to one by Davy, namely, upon hydrochloric (or, as it 
was then called, muriatic; acid, and chlorine, then called 
oxymuriatic acid. This memoir was read to the Institute, 
and was also published in the second volume of the Memoirei 
d^Armeil. Gay-Lussac and Th^nard describe a cro^^dof 
reactions they had tried for determining the characters of 
those bodies. They pointed out differences between the 
muriatic and other acids, and indicated that the anomalies 
which it presented were explicable either on the hypothesis 
of water being an essential constituent of the acid, or on 
that of the oxymuriatic acid being a simple gas. At the 
end of their memoir, however, they decided in favour of 
oxymuriatic acid being compound, although they had failed 
to get oxygen from it by heating it with carbon. The ex- 
planation of this decision seems to be that, while they 
themselves were influenced to some extent by Lavoisier’s 
oxygen theory of acids, some of the other morobors of the 
Arcueil Society, such as Laplace and Bertbollet, were keen 
Lavoisierians, and were prepared to oppose any criticism 
which might lead to a modification of the great Frenchman’s 
opinion on so vital a point To admit the existence of an 
acid without oxygen might have led to a loss of the whole 
scientific position which France had gained by Lavoisier’s 
defeat of phlogiston. Davy, who was not under the same 
influence, declared, as the result of his inquiries, that oxy-' 
muriatic acid gas was simple, and that therefore tliero 
may be acids without oxgyen. Sometime after, Gay-Lussac 
and Th^uard agreed with this view, which they could do 
with less hesitation, as they had themselves indicated it in 
their own memoir. 

Among the investigations which Gay-Lussac under- 
took with Th4nard in the years 1810-1811, and which 
ultimately yielded most valuable results, must bo men- 
tioned those upon organic chemistry, and especially upon 
the analysis of fixed organic compounds. Before this time 

^ Oay.Lusaac and Thenard made no claim, of course, to the dis- 
covery of potassium and sodium, though several important diwjoveries 
followed from their experiments. Thus, in addition to boron, they 
got also the fluoride of boron ; and by the rapid combustion of the 
alkdi metals in dry oxygen they got their peroxides, by means of which 
Thenard aubseqnently prepared ^e peroxide of hydrogen. At first, 
however, they seem to have thought that the alkaU metals contained 
^drogra, and it was not for a couple of years that they accepted 
pa^ a view of their simplicity. Indeed, abont this time there appears 
to have eonaidenible uncertainty about the elemental character of 
^ metals, it being thought that thoy contained hydrogen, an idea 
wtipi, on aoMunt of its retrograde nature, was critid^ by I)avy as a 
kind of phlogistic ravivaL 


the only way of determining the composition of organic 
substances was to explode them with oxygen, and as this 
method was practicable only in the case of bodies which 
were j^eouB, or could be readily volatilised, the great 
majority of fixed organic substances still remained unez- 
amined. Gay-Lussac and Thdnard introduced the plan of 
adding some oxidizing agent to the substanco and burning 
it in a tube. They used chlorate of potassium, and the 
products of combustion were collected over mercury. The 
results obtained wore in some cases very accurate, but the 
process was difficult of execution, and it is singular that the 
authors should have preferred it to combustion with oxide 
of copper, which they also tried. In 1815, however, Gay- 
Lussac employed the latter agent for the examination of 
cyanogen, and the other method was abandoned. The final 
improvements were made some years later by Liebig, when 
working in Gay-Lussac’s laborator}^ By their original 
method Gay-Lussac and Th6nard determined the composition 
of fifteen or^nic substances, including sugar, starch, gum, 
wax, oil, various woods, resin ; mucic, oxalic, tartaric, citric, 
and acetic acids ; apd albumen, fibrin, gelatin, and casein. 
Gay-Lussac succeeded also, in 1811, in obtaining pure 
hydrocyanic acid. He described its physical properties, but 
did not announce anything about its composition till 1815, 
when he published his celebrated memoir iii which he 
described cyanogen as a compound radical, prussic acid as 
a compound of this radical with hydrogen alone, and the 
prussiates as compounds of the radical with metals. He 
also showed how to prepare free cyanogen, and explained 
Berthollot’s oxy prussic acid to be really chloride of cyanogen. 
The proof that prussic acid contains hydrogen and no 
oxygen was a most important support to the hydrogen acid 
theory, whilo the isolation of tlie radical cyanogen was of 
equal importance for the subsequent epoch of compound 
radicals in organic chemistry. 

In 1813-14 Gay-Lussac published his memoirs on iodine. 
This was the third investigation which involved a rivalry 
with Davy, and it was also that about which there was most 
feeling. Courtois had discovered the substance in 1 81 1 , and 
Lad given some of it for examination to Cldment-D^sormes. 
Ho had only published a brief notice of it when Davy 
arrived in Paris, having obtained express permission of 
Napoleon to pass through France on his way to Italy. Davy 
got a few fragments of this curious substance, and after a 
brief examination with a very limited portable laboratory 
which he hod with him, perceived its analogy to chlorine, and 
drew the conclusion that it must be a simple body of similar 
character. Gay-Lussac, it is said, having heard of Davy’s 
making experiments with it, wont off to Courtois, got a 
specimen, and proceeded to examine it. He also saw its 
likeness to chlorine, but his previous decision respecting 
that body hampered him, and it was with some hesitation 
that he ultimately acknowledged its elemental character. 
Whether or not Gay-Lussac was actuated by the motive 
ascribed to him by Arago — that it would be a reflexion on 
French science were the settlement of thecliaracters of this 
substance to be left to a foreigner visiting Paris — it is not 
necessary to enquire; but Davy seems to liuve felt that (Jay- 
Lussac was competing, and not altogether fairly, with him. 
In a letter to Clement lie gives a brief account of his work, 
and lays claim to the first revelation of the elemental char- 
acter of iodine, and again in a subsequent letter to his 
brother, which contains a short review of the Parisian 
chemists and their reception of him, the only complaint he 
makes is that Gay-Lussac had played him a trick in tiying 
to appropriate the discovery of the character of iodine and 
of hydriodic acid. Quite apart, however, from this claim 
on Gay-Lussac’s part, the memoirs remain models of inves- 
tigation and description. Davy quite freely admitted that 
full light might be expected on the subject from ito 
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havii^ been taken in liand by bo able and accurate a 
diemist as Oay-Lussac. 

The year 1815 saw the completion of the research on 
cyanogen already referred to, and with it concludes the 
period of Oay>Lussac’s most Important discoveries. Having 
DOW attained a leading if not the foremost place among the 
scientific men in the French capital, hb advice was often 
required on important questions. His attention was thus 
turned in part from purely scientific subjects to points of 
practical interest. In these new fields, however, he dis- 
played the same powers which he had exercised so sedu- 
lously in the pursuit of scientific truth; in fact he was now 
to introduce and establish scientific accuracy where there 
had been previously only practical approximations. The 
most important of these later discoveries were the method 
of estimating the amount of real alkali in potash and soda 
by the volume of standard acid required for neutralization ; 
the method of estimating the amount of available chlorine 
in bleaching powder by a solution of arsenious acid; direc- 
tions for the use of the centesimal alcoholometer, published 
in 1824, and specially commended by the commission of 
the Institute appointed to report on it, as displaying all the 
accuracy and exhaustive treatment of the author; and 
lastly, the perfecting of the method of assaying silver by a 
standard solution of common salt, a volume on which was 
published in 1833. Tliis last has superseded the old 
method of assaying silver by cupellation, as being more 
rapid, more accurate, and easier of execution; and indeed 
all these processes are so complete and satisfactory, and are 
besides so identified with their author's name, that his 
reputation is secured by them, quite independently of his 
earlier work. In what has been said above, only the more 
important of Oay-Lussac^s discoveries have been alluded to. 
To enter into an account, however brief, of all his 
labours, would occupy more space than can be allowed 
here. Indeed the list of his papers in the Boyal 
Society’s catalogue amounts to 1 48, besides those of which 
he was joint-author with Yon Humboldt, Th4nard, Welter, 
and Liebig ; and they embrace every department of the 
science as cultivated fifty years ago. Among his later 
researches may bo mentioned those on fermentation, and 
those executed by Liebig in conjunction with him, after the 
young German chemist had gained the coveted admission 
to Gay-Lussac’s private laboratory during the years 1823- 
24. The latter include improvements on organic analysis, 
and the examination of fulminic acid. Gay-Lussac con- 
tinued his work, and published the results in the Annalei 
de Chimie, of which he had been joint-editor for some thirty 
years, up till almost his death, which took place at Paris on 
May 9, 1850. 

Some of the appointments he held have been already 
referred to. After having acted as Fourcroy’s demon- 
strator, he was made professor of chemistry at the £cole i 
Polytechnique. From 1808 to 1832 he was professor 
of physics at the Sorbouue, and he only resigned that 
office when he was made professor of chemistry at the 
Jardin des Plantes. Besides being on the commission of 
arts and manufactures, and the “ administration ” of gun- 
powder and nitre, he was appointed assayer for the mint in 
1829. In 1831 he was elected to the chamber of deputies 
as member for Haute Vienne, and finally, in 1839, entered 
the chamber of peers. 

Qay-Lussac’s scientific work is remarkable not only for 
its range bnt for its intrinsic worth, its accuracy of detail, 
its experimental ingenuity, its descriptive clearness, and the 
soundness of its inferences. He did not hesitate to criticize 
liis own resnlts, and replace them by others more accurate 
cither of his own or of another’s discovery ; he improved 
and invented physical and chemical apparatns : the baro- 
meter, thermometer, cathetometer alcoholometer, and the 


burette, which still bears 1^ name, all bear witness to his 
ingenuity and practical skiU. He devised new analytical 
methods ; he discovered new substance^ such as fluoride 
of boron, and iodic, hydrosulphocyanic, dithionic, and 
hypoBulpburons acids; he enlarged and corrected the 
knowledge of those already discovered ; he examined the 
physical conditions of chemical action ; he searched into 
the causes of chemical combination and chemical change. 
That he had the power of gulping the law underlying a 
few facts is nowhere more evident than in the memoir on 
gaseous combination, his most important contribution to 
science. That he missed the opportunity of assigning the 
chief limit to Lavoisier's hypothesis, must be ascribed partly 
at least to the influence of othera Authority decided it, 
perhaps against his secret convictions. 

From Arago’s and other notices one gathers that Gay- 
Lussac was reticent, patient, persevering, accurate to 
punctiliousness, perhaps a little cold and reserved, and not 
unaware of his great ability. But he was also bold and 
energetic, not only in his work, but equally so in defence 
and support of bis friends. His earliest childish adven- 
tures, as told by Arago, herald the fearless aeronaut and 
undaunted investigator of volcanic eruptions. The en- 
durance he exhibited under the laboratory accidents 
which befell him shows the power of will with which 
he could face the prospect of becoming blind and useless 
for the prosecution of the science which was his very 
life, and of which he is one of the most distinguished orna- 
ments. It was only at the very end, when the disease 
from which he suffered left him no hope, that he complained 
with some bitterness of the hardship of leaving this world 
when so many discoveries were making, and when so many 
more were likely to be made. 

The more importaut of Gay-Lussac’s papers are scattered through 
journals difiicult of access, 'fhe most complete list of them is con- 
tained in the Boyal Society’s catalogue of soientifle papers ; lists 
are also given at the end of Hoefer’s article in the iiographie 
Gifniralet and in PoggendorfTs JBiographiach’literariachea Band- 
wMerbiichf Leipsic, 1863. Accounts of various portions of Gay- 
Lussac’s discoveries and views will be found in such works as 
Thomson’s HiUory of Clmfiistry^ vol. ii., Loudon, 1880; Eopp's 
Oeachichie der ChemWt Brunswick, 1848-47; Eopp’s EnximektU 
ung der Vheinie, Munich, 1871 ; Dumas, Lcf^ma aur la Philosophta 
Chimiquef Paris, 1887, and reprinted Paids, 1878; Ladonburg, 
Vortrdge Hher die JSniwickelwagageachi^^ der Chemie, Brunswick, 
1869; Forbes, A RbvUw of the Progr^ of M<Uhe7naHcal and 
Phyaical Science in irwre recent iimea^ Edinburgh, 1858. The chief 
an&orities for the life of Gay-Lussac are Arago {(Efwvrea^ Paris, 
1855, t. iii.); Biot {Ahatreue^^ Poyal Society ^ vol. v., 1848-50, p. 
1013); P. A. Cap {Le Muatum dfUistoire Naiurelle^ Paris, 1854, 
pt. 1, p. 137). (J. P.) 

GAZA, an ancient city of Philistia, close to the sea and 
to the south boundary of the Holy Land. The Hebrew ia 
more correctly rendered in English as Azzah (Deut ii. 23), 
and means ’’’strong.” The modern Arabic form of the 
name is Ghazzeh. The town stands on an isolated hill about 
100 feet high, and has now a population of 1800 souls. It 
is divided into four quarters, the eastern suburb consisting 
entirely of mud houses. A magnificent grove of very 
ancient olives forms an avenue 4 miles long north of the 
city. On the south-east are a few palms, ^ere are many 
lofty minarets in various parts of the town, and a fine 
mosque built of ancient materialB. A 12 th century church 
towards the south side of the hill has also been converted 
into a mosque. On the east is shown the tomb of Samson 
(an erroneous tradition dating back to the Middle AgesL 
The ancient walls are now covered np beneath green mounaa 
of rubbish. The water supply is from wells sunk through 
the sandy soil to the rock ; of these there are more than 
twenty — an unusud number for a Syrian town, ^e land 
for the 3 miles between Gaza and the sea oonsists prin- 
cipally of sand dunes. There is no natural harbour, but 
traces of ruins near the shore mark the site of the old 
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Majama OaciB or Port of Qaa^ now called el Minehi which 
in the 5th century was a aepaiate town and epieco^ see, 
under the title Oonetantia or Limena Gkuea. In the 7 th 
century there were numerous families of Samaritans in 
Gaza, but they became extinct at the commencement of the 
present century. HAshem, an ancestor of Mahomet, lies 
buried in the towiL On the east are remains of a race- 
course, the comers marked by granite shafts with Greek 
inscriptions on them. To the south is a remarkable hill, 
quite isolated and bare, with a small mosque and a grave- 
yard. It is cidled el Muntftr, the watch tower,’* and is 
supposed to be the mountain ^‘before (or facing) Hebron,” 
to which Samson carried the gates of Gaza (Judg. xvi. 3). 
The bazaars of Gaza are considered good. An extensive 
pottery exists in the town, and black earthenware peculiar 
to the place is manufactured there. The climate is dry 
and comparatively healthy, but the summer temperature 
often exceeds 110° Fahr. The surrounding country is 
])artly comland, partly waste, and is inhabited by wander- 
ing Arabs. From the 5th to the 12th century Gaza was 
an episcopal see of the Latin Church, but even as late as 
the 4th century an idol named Mamas was worshipped in 
the town. 

GAZA, Thbodorus (c. 1400-1478), one of the leaders 
of the revival of learning in the 1 5th century, was born at 
Thessalonica about the year 1400. On the capture of his 
native city by the Turlu in 1430 he removed to Mantua, 
where he rapidly acquired a competent knowledge of Latin 
under the teaching of Victorino de Feltre, supporting 
himself meanwhile by giving lessons in Greek, and by 
o )pying manuscripts of the ancient classics. About 1440 
he became professor of Greek in the newly founded univer- 
sity of Ferrara, to which students in great numbers from all 
parts of Italy were soon attracted by his fame as a teacher. 
He had taken some part in the councils which were held in 
Ferrara (1438), Florence (1439), and Siena (1440), with 
the object of bringing about a reconciliation between the 
Greek and Latin Churches ; and in 1 450, responding to the 
invitation of Pope Nicholas V., he went to Home, where he 
was for some years employed by his patron in making Latin 
translations from Aristotle and other Greek authors. From 
1456 to 1458 he lived at Naples under the patronage of 
Alphonso the Magnanimous ; and shortly after the latter 
date he was appointed by Cardinal Bessarion to a benefiuo 
in the south of Italy, where the later years of his life were 
spent, and where he died at an advanced age in 1478. 
Gaza stood high in the opinion of most of his learned con- 
temporaries, but still higner in that of the scholars of the 
succeeding generation. His Greek grammar, in Greek 
iypa/A/MTiK^ thmywyjfi pCfiKui 8), first printed at Venice 
in 1495, and afterwards partially translated by Erasmus in 
1521, although in many respects defective, especially in its 
syntax, has done good service in the cause of sound learning. 
His translations were very numerous, including the Pro- 
blemaidf JDe Hittoria Aninialiuin^ De Partihue Anvmalium^ 
and De Geueroixone AnintcUiutni of Aristotle, the Hietoria 
Plantarunx and De CauiU PlaTUarum of Theophrastus, the 
PrcMenuxia of Alexander Aphrodisias, the De Inslrueiidie. 
Actebue of ^lian, and some of the Homiliee of Chrysostom. 
He ako turned into Greek Cicero’s De Senectvle and 
Somnium Seipionie^ — with much success, in the opinion of 
Erasmus ; with more ele^nce than exactitude, according 
to ^ colder judgment of modem scholars. He was the 
^tlmr also of two small treatises entitled De Memibue and 
De Origine Turearum, 
gaz elle . See Aittxlope. 

GAZETTE, The Lofdok, is the official newspaper of the 
wveminent, and is publidied every Tuesday and Friday. 
Itcoutains procla^ioirs, orders, regulations, and other 
acts of state, and is received as evidence thenof in legal 
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proceedings. It also contains notices of proceedings in 
bankruptcy, dissolutions of partnership, Ac. The Bank- 
ruptcy Act, 1869, requires the order of adjudication to be 
published in the Gazette^ and makes the GaxeUe conclusive 
evidence of adjudication. Other statutes, dealing with 
special subjects, have similar provisions. Unless by 
virtue of such statutes, the Gazette is not evidence of any- 
thing but acts of state. The Scotch law of evidence 
would api^r not to be so stringent. Gazettes are also 
published in Edinburgh and Dublin. 

GEBEB. After all the research and criticism that have 
been expended on this the first and most interesting 
personage in the modern history of chemistry, little is 
definitely known about him, and about the origin of the 
works which pass under his name. It has been a very 
general tradition to regard Gebor os an Arabian, but until 
the publication in recent years by European scholars of the 
works of Arabian historians and bibliographers, the pro- 
bable source of the tradition has not been known. It seems 
to be pretty generally believed that the Geber of Western 
Europe is the same as the person who is called in full Abu 
Musa Dschabir (or Jabir) Ben Haijan Beu Abdallah el-Sufi 
el-Tarsusi el-Kufi, who was reckoned the most illustrious 
of the alchemists by the Arabs, and who is mentioned in 
the Kitah-al-Fihri»t (10th cent.), by Ibn Khallikau (13th 
cent), by Hoji Khalfa (17th cent), and other writers. 
If this be correct, Geber must have flounshed in the 8th 
century, for, according to Khalfa, Dschabir Ben Ha^an 
died in the 160th year of the Hegira, which corresponds 
with the year beginning October 19, 77C a.d. This date 
is incidentally confirmed by other writers, though there are 
difficulties arising from the date of his teacher Kalid Ben 
Jezid, and his patron Dschaafar ess-Sadik. His birthplace 
was Tarsus, or, as others say, Kufa ; and be is said to have 
resided at Damascus and at Kufa. This account, though 
apparently the most trustworthy, does not agree with the 
statements of D’Herbelot, quoted seemingly from native 
sources, that Geber was born at Harran in Mesopotamia, 
was a Sabssan by religion, and lived in the 3d centuiy of 
the Hegira. Nor does it agree with that of Leo African us, 
who in 1526 gave a dcHcription of the Alchemical Society 
of Fez, in Africa, and told how the chief authority of that 
society was a certain Geber, a Greek, that hod apostatized 
to Mahometanism, and lived a century after Mahomet. 
Leo’s story has circulated veiy widely, but its accuracy 
has been impugned by Heiske and Asseman, and the worlu 
of both Leo and D’Herbolot have been rejected as autho- 
rities by WUstenfeld. Other writers have tried to show 
that Geber was a native of Spain, or at least lived at 
Seville, but this has probably arisen from confusing 
Geber the chemist with other persons of the same or 
similar name. From the doubt encircling the personality of 
Geber, some have gone the length of questioning whether 
such a person ever existed but in name, and this view has 
been again expressed by Steinschneidor, who mentions 
Abu Musa Dschabir Ben Haiyan, commonly called Geber, 
an almost mythical person of the earliest period of Islam, 
renowned as an alchemist” While Steinschn eider here ex- 
hibits notable scepticism with respect to Dschabir’s veiy 
existence, he exhibits equal credulity in his belief that this 
mythical Dschabir is identical with Geber. In the present 
state of the question there is no alternative but to accept 
the account given in the Fibrist, and admit the possibility 
of Dschabir and Geber being one and the same. Con- 
firmation of this view is to be sought in a comparison 
of the works ascribed to Geber with those bearing the 
name of Dschabir. The latter are divisible into two 
classes, those mentioned in Arabic bibliographies, and 
those existing in manuscript in European libraries. To 
Dschabir is assigned the authorship of an immense 
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number of works on chemistiy and many other topics 
besides. Titles of 500 of these are given in the Fihrist^ 
and have been reproduced by Hammer*Pnrgstall, but 
nothing else is known about them. Haji Ehalfa also enu- 
merates the titles of several alchemical works by Dschabir, 
and other works are mentioned by other writers. Again 
Arabic MSS. on alchemy bearing the name of Dschabir 
Ben Haijan exist at Leyden, at Paris, in the British 
Museum, and elsewhere ; but these have not been critically 
examined as to their date, age, authenticity, contents, <kc. 
It is not known if they correspond with the lists already 
mentioned, or with the Latin MSS. or the printed versions. 
The Latin MSS. are contained in the Vatican, at Leyden, 
Oxford, and other places. Of these the Vatican MS. is the 
alleged basis of some of the printed editions: and the 
Bodleian MSS. have been described by W. H. Black, but 
no collation of the text of these writings for critical pur- 
poses has as yet been made. The oldest of the MSS. dates 
from the 14th century ; but if the works ascribed to lloger 
Bacon, Albertus Magnus, and others bo genuine, Geber’s 
name and writings must have been known and esteemed at 
a still earlier period. The works which purport to have 
been written by Geber, and which have been printed, bear 
the following names : — uumiMi fier/edionia \ Liber investi-^ 
gathnia, or De mveaiigationie perfecitonia \ De inventione 
veritatia ; Liber Fornacum ; Teaiamenium. None of the 
editions appear to contain the whole of these tractates ; 
there are usually found only two or three of them, but the 
English translation contains them all except the Teatament^ 
which is considered spurious by some writers. The printed 
editions of these works are very numerous, but they are all 
uncommon, and some of them are exceedingly rare. No 
approximately complete list is contained in any biblio- 
graphy, and very few writers have seen more than half a 
dozen at most. The most complete catalogue from personal 
inspection is given by Beckmann. It contains twelve 
editions, but that does not comprise nearly all those which 
are known. While some of the editions correspond exactly, 
being merely reprints, there are important differences among 
others. What light these variations may throw upon the 
ori^n of the text has never been investigated. A critical 
edition of the works with the various readings would be 
necessary before deciding that what is found in them is 
really Geber's, and dates back eleven centuries. It may 
be that some of the knowledge of chemistry credited to 
Geber was really interpolated at a later date. It is 
quite possible that the account given of the various acids, 
salts, and metals, and of the apparatus and operations, 
may have been modified or extended. But, on the other 
hand, the general theory that runs through the whole of 
the writings is in all probability original The theory is 
that the metals are composed of the same elements, and 
that by proper treatment the less perfect can be gradually 
developed into the more perfect metals. This theory is 
very clearly, and one may even say logically, worked out, 
and it was the leading idea in chemistry down to the 
16th century at least. lo carrying out this theory prac- 
tically, certain materials were employed and were subjected 
to operations, and the knowledge acquired about them 
took shape by degrees. Though subsequent workers 
added to what was known, Geber’s reputed works are so 
clear, so precise, so complete, that they differ in a most 
Btriklug manner from the works of even the best writers | 
in the later alchemical period, and make it difficult to 
account for their existence at all. Older writings there 
are none; subsequent writings as clear as Geber’s do 
not appear until far more was known; the unsolved 
problem therefore remains, Who was Geber, and how does 
it happen that his works stand quite alone in chemical 
literature f 


The following are a few of the authoritiee which may be con- 
sulted Abulf^a, Anmlea Moalmicif Copenhagen, 1790, with 
Roiske’s note ; Beckmann, GeacMdUa der 1808, v. 

272 ; Black, CaUHogw qf MSS, hequtathed to tha Unineraity ef 
Osrford by Elias AsHmole, 1845 ; D’Herbelot, Eibliothegue OriofUale, 
Paris, 1697 ; Hegi Klialfa, Lexicon^ ed. Fluegel, London, 1886-58 ; 
Hammer-Puigstall, lAUrattarM^ichU der Araber^ Vienna, 1850 ; 
Ibu-Khalhkau, Biographical jBidwnaryt ^ De filaue, Paris, 1848, 
vol. i pp. 800-1; KiUidhaZFKhriatt ed. fluegel, 1871-72; Kopp, 
BcUrdge zur Geachichic der ChemiSt Brunsvdek, 1875, part nl; 
Laboratory^ 1867, vol I pn. 71-76 ; Leo Africanus, Aj^ De- 
acriptio, Leyden, 1682 ; Steinschneider, ** Die toxiccdogischen 
Schriften der Araber," in Virchow’s Archiv, Berlin, 1871, iSi. 62 ; 
Wusteufold, GeacMchte der Aralnachen Aerzte, Gottingen, 1840. 
See also article Alchemy. (J, F.) 

GEBWEILER, in French Gud)V}iller^ a town of the 
German imperial province of Alsace-Lorraine, in the district 
of Upper .^sace, situated about 13 miles south of Colmar, 
at the mouth of the Blumeuthal or “ Vale of Flowers.'^ It 
communicates by a branch line with the railway between 
Strasburg and Basel Among the principal buildings are 
the Homan Catholic church of St Leodgar, dating from the 
12th century, the Evangelical church, the synagogue, the 
town-house, and the old Dominican convent now used as a 
market and concert-hall. The spinning, weaving, bleaching, 
and dyeing of cotton is the chief industry, but woollen 
goods and silk ribbons, as well as machinery, are also manu 
factured. Gebweiler is mentioned as early as 774. It 
belonged to tlie religious foundation of Murbach, and in 
1759 the abbots chose it for their residence. At the 
French Revolution of 1769, however, the chapter house was 
laid in ruins, and though the archives were rescued and 
removed to Colmar, the library perished in the devastation. 
Population in 1871, 11,104; in 1875, 11,622. 

GECKO, the common name applied to ^l the species of 
Geckoiidm^ an extensive family of lizards belonging to the 
PachygloBsaj, or “ thick-skinned " sub-order of Gray. The 
geckoes are small creatures, seldom exceeding 8 inches in 



Lfaf-tttiled Gecko (Jt*hyUuru8 pilatvrue), 

length including the tail. With the head considerablv 
flattened, the body short and thick, the legs not high enough 
to prevent the body dragging somewhat on the ground, the 
eyes large and almost destitute of eyelids, and the tail short 
and in some cases nearly as thick as the body, the geckoes 
altogether lack the lithoness and grace characteristic of most 
lizarda Their colours also are dull, and to the weiid and 
forbidding aspect thus produced the general prejudice 
against those creatures in the countries where they occur 
which has led to their being classed with toads and «niiVa.| 
is no doubt to be attributed. Their bite was supposed to 
be venomous, and their saliva to produce painful cutaneous 
eruptions ; even their touch was thought sufScient to convey 
a dangerous taint It is needless to say that in this 
iustanoe the popular mind was misled by appesrancea The 
geckoes are n(rt only ^rmlesa, but are exceedingly useful 
cmtnres, feeing on insects and worms, which, owing to 
the great width of their cesophagus, they are amKIaiI to 
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swallow whole, and in pursuit of which they do not hesitate 
to enter human dwellings, where they are often killed on 
suspicion. The structure of the toes in those lisards forms 
their most characteristic anatomical feature. These organs 
are flattened out into brood discs, and are furnished with 
transverse lamellar plates, by means of which the geckoes 
are enabled to run with ease on the smoothest surface, and 
to imitate the fly in remaining suspended on ceiling or on 
the under surfaces of leaves. Most of the species have 
nails to their toes, and these in their sharpness and retrac- 
tility bear considerable resemblance to the claws of feline 
animals. They are nocturnal in their habits i but when not 
exposed to the hot sunshine they are able to pursue their 
prey by day. They hibernate ; and two fatty masses in 
front of the pubis are supposed to furnish the means of 
nourishment during this period. Many of the species 
possess to a limited extent the chameleon faculty of cliaug- 
iiig colour, while their colouring generally may be regarded 
as protective; a few Indian forms are said to become 
luminous in the dark. The geckoes form an extensive 
family, including 60 genera and 200 species, found through- 
out the warmer regions of the earth, two only being 
inhabitants of Europe, and even these occur also in the 
north of Africa. Unlike most lizards, they are found in the 
remotest oceanic islands, a fact which leads Mr Wallace 
(Geographical Distnbution of Animals) to suppose that 
they possess exceptional means of distribution. 

GED, William ( ) -1749), the inventor of the art 
of stereotyping, was born at Edinburgh about the beginning 
of the Idth century. In 1725 he first put in practice the 
art which he had discovered; and some years later he 
entered into a partnership with a Loudon capitalist, with a 
view to employing it on a great scale. The partnership, 
however, turned out very ill ; and Qcd, broken-hearted at 
his want of success, died at Loudon, October 19, 1749. 
The only books which he produced by means of stereotyp- 
ing were two prayer-books for the university of Cambridge, 
and an edition of Sallust. See Life by Nichols, 1781. 

QEDDES, Alexandeb (1737-1802), a learned theo- 
logian, biblical critic, and miscellaneous writer, was bom 
at the farm of Arradoul, in the parish of Uathven, Banff- 
shire, Scotland, on the 14th of September 1737. At the 
age of fourteen he entered the small Roman Catholic semi- 
nary at Scalan in a remote glen of the Banffshire highlands, 
where he remained till October 1758, when he was sent to 
the Scottish College in Paris for the further prosecution of 
his studies. Here to considerable acq[uirementB in biblical 
philology and school divinity he succeeded in adding a 
good knowledge of most of the literary languages of Europe. 
Returning to Scotland after an absence of six years, he for 
a short time officiated as a priest in Dundee, but in May 
1765 received and accepted an invitation to become resident 
in the family of the earl of Traquair, where, with abund- 
ance of leisure and the free use of an adequate library, ho 
made further progress in his favourite biblical studies. 
After a second visit to Paris which extended over some 
months, and which was employed by him in reading and 
making extracts from rare books and manuscripts in the 
public libraries, he in 1769 was appointed to the charge of 
the Catholic congregation of Auchinhalrig in his native 
county. During the period of a ten years’ incumbency 
there he displayed a liberality of spirit which caused con- 
siderable scandal to his stricter brethren ; and the freedom 
with which he fraternised lyith his Protestant neighbour- 
once and again called forth the rebuke of his bishop (Hay) 
Ultimately, on account of his occasional attendance at the 
psffiA chui^ of Cullen, where his friend Buchanan was 
minister, he was deprived of his charge and forbidden the 
exercise of ecclesiastical functions wit^ tlie diocesa This 
happened in 1779; and in 1780 he went with his friend 
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Lord Traquair to London, where he spent the rest of his 
life, with the exception of a few weeks devoted to travel 
on the Continent. Before leaving Scotland he had received 
the honorary degree of LL.D. from the university of 
Aberdeen, a compliment seldom before paid to any Catholic, 
and had been made an honorary menil^r of the Society of 
Antiquaries, in the institution of which he had taken a very 
active part. Shortly after his arrival in London Geddes 
received an appointment in connexion with the chapel of 
the imperial ambassador, which he held until the chaplaincy 
was suppressed some years afterwards. Having been intro- 
duced to Lord Petre, to whom he broached his long-cherished 
scheme for the publication of a new Catholic version of the 
Scriptures on the basis of the Vulgate, he met with every 
encouragement from that nobleman, who assigned to him 
an annual salary of £200, and, moreover, undertook to 
provide the needful books. Supported also by such scholars 
as Kennicott and Lowth, Geddes in 1786 published fx Pro- 
spectus of a new lhanslation of the Holy Bihle^ from corrected 
Texts of the Originals^ compared with the ancient Versions^ 
with various Peadings^ explanatory Notes, and mtieal 
Observations, a considerable quarto volume, in which the 
defects of previous translations were fully pointed out, and 
the means were indicated by which these might be removed. 
It attracted considerable notice of a favourable kind, and 
led to the publication in 1788 of Proposals for PHnting, 
with a specimen, and in 1790 of a General Answer to 
Queries, Counsels, and Criticisms, The first volume of the 
translation itself, which wea entitled The Holy Bible; or the 
Books accounted sas-red by Jews and Christians ; otherwise 
called thx Books of the Old and New Covenants ; faithfully 
translated from corrected Texts of the Originals, with various 
Meadimjs, exjlanatory Notes, and critical Remarks, appeared 
in 1792, and was the signal for a storm of hostility on the 
part of both Catholics and Protestants. It was obvious 
enough — no small offence in the eyes of some — that os a critic 
Geddes had identified himself with Houbigant, Kennicott, 
and Michaelis; but others did not hesitate to stigmatize 
him as the would-bo ** corrector of the Holy Ghost.” Three 
of the vicars-apostolic almost immediately warned all the 
faithful against the “ use and reception ” of his translation, 
on the ostensible ground that it had not been examined and 
approved by due ecclesiastical authority; and by bis own 
bishop (Douglas) he was in 1793 BUB])ended from the exer- 
cise of his orders in the Loudon district. The second 
volume of the translation, completing the historical books, 
published in 1797, found no more friendly reception ; but 
this circumstance did not discourage him from giving forth 
in 1800 the volume of Critical Remarks on the Hebrew 
Beriptures, corresjHmding with a New Translation of the 
Bible, containing the Pentateuch, of which it is enough to 
say that, while fully saturated with all the best learning 
of its time, it presented in a somewhat brusque and in- 
judicious manner the then novel and startling views of 
Eichhom and Ms school on the primitive history and early 
records of mankind. Dr Geddes was engaged on a critical 
translation of the Psalms, which he had completed down to 
the llStli, when ho was seized with a lingering and ))aiiiful 
illness which ultimately proved fatal on the 20th of 
February 1802. Although for iliany years he had been 
under ecclesiastical censures, he had ne/er fora moment 
swerved from a consistent profession of faith os a Catholic ; 
and on his death-bed he duly received the lost rites of his 
communion. It would appear, however, that the report 
<vhich gained currency that before his death he had made 
recantation of his “errors” was entirely destitute of founda- 
tion in fact. In his lifetime he enjoyed the friendship of 
several eminent Continental scholars, and his death^ was 
noticed as being a loss to science in the Gelehrts ZeU/u/ng 
of Gotha and in other foreign journals. 
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Betides pamphlets on the Catholic and sltveiy questions, as well 
as several fugitive d^esprU^ and a number of unsigned articles 
in the Analytical Hevicu), Qeddes also published a metrical trans- 
lation and a<laptatiou of Select Satires sf Horace (1779), and a 
verbal rendering of the First Book tf the Iliad Homer (1792). 
The Memoirs ofnis life and writings by his friend Dr Mason Good 
appeared in 1608, and his unfinished work on Gie Psalms in 1807. 

QEELONG, one of the leading towns in Victoria, coeval 
with Melbourne in the history of Australian settlement, is 
pleasantly situated on Corio Bay, an extensive western arm 
of Port Phillip, 45 miles S.W. of Melbourne, in 39* 8' S. 
lat. and 144* 21' K long. The town slopes to the bay on 
the north side and to the Barwon river on the south, and its 
poaitiou in this respect, as well as the shelter it obtains 
from the Bellaiine range of hills, renders it the healthiest 
town in the colony. Its streets are wide and laid out at 
right angles, and there are many handsome public and 
private buildings. It has a botani^ garden, and two parks 
maintained by the municipality. The public buildings 
comprise a mechanics’ institute (with a library containing 
nearly 12,000 volumes), a public library, a town hall, a fire- 
brigade establishment a handsome and commodious 
hospital, a supreme court, and orphan and benevolent 
asylums. The town is supplied with water from large state- 
constructed reservoirs in the Brisbane ranges, some 25 miles 
distant. As a manufacturing centre Geelong is of con- 
siderable importance. It contains extensive woollen mills 
and tanneries on the Barwon river, and paper of good 
quality is largely made in the neighbourhood. Qedong 
harbour has area and depth enough to hold all the navies 
of the world. The bar at the entrance has been cut (at 
an expense of £6000) to admit vessels of heavy draught, 
and some of the largest wool ships are able to load at the 
wharves, which are connected by railway with all parts of 
the colony. The population of the city proper is a little over 
12,000, but with the adjacent boroughs of Geelong West, 
Chilwell, and Newtown the total is increased to 24,000. 

GEESTEMtfNDE, a seaport in the Prussian pro- 
vince of Hanover, in the district or Landdrostei of Stade, 
situated, as the name indicates, at the mouth of the Geeste, 
a right-hand affluent of the estuaxy of the Weser, It lies 
about 32 miles N. of Bremen, and is the terminus of a 
railway from that city. The interest of the place is purely 
naval and commercial, its origin dating no further back than 
1857, when the construction of the harbour was commenced. 
The great basin opened in 1863 has a length of 1785 
English feet, a breath of 410, and a depth of nearly 23, 
and can accommodate 24 or 25 of the largest ships of the 
line ; and the petroleum basin opened in 1874 has a length 
of 820 feet and a breadth of 147. To the left of the great 
basin lies a canal, which has a length of 13,380 feet and a 
breadth of 155; and from this canal there strikes off 
another of similar proportions. The whole port is protected 
by powerful fortifications, and it lies outside of the limit 
of the German customs. Since 1864 the trade has been 
almost trebled, the number of vessels being ol7 sea-going 
ships entering in 1875 and upwards of i<'^00 river craft 
Among the industrial establishments of the town are ship- 
building yards, foundries, engineering works, and steam 
mills, l^e population, exclusive of the garrison, was 3218 
in 1871, and 3436 in 1875 ; and if the neighbouring 
commune of Geestendorf be included, the total for 1871 
was 9148, and for 1875 10,425. 

GEFLE, Latinised as Oevalia^ a seaport town of Sweden, 
at the Imd of the Oefleboigl&n, about a mile from the shore 
of the gulf of Bothnia, near the mouth of the Gefle-A, 50 
miles E. of Fahlun, and about the same distance N. of 
Upsala. With the former citydt has been connected by 
railway einoe 1859, and with the latter and Stockholm since 
1874. As the river at that {dace is divided into three 
channels, the town consists of four portions, communicating 
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with each other by wooden bridges. In 1869 it was almost 
destroyed by fire, but it has been rebuilt, and may still be 
reckoned one of the prettiest, as it is certainly one of the 
busiest, of Swedish towns. The principal buildings are 
the castle, originally founded in the 16th century by King 
John III, but rebuilt since its destruction by fire in 1727 ; 
a beautiful counoU-house erected by Gustavns III., who 
held a diet in the town in 1792 ; a hospital, an exchange, 
and a freemason’s lodge in the Gothic style. An orphw 
asylum, a gymnasium, removed to Gefle from StocklLolm in 
1668, and a public library may also be mentioned. Pos- 
sessing an excellent harbour, and recently restored wharves 
to which large vessels have easy access, Gefle is the great 
port for the Dalecarlian district, and thus ranks in Sweden 
next to Stockholm and Gottenbnrg. It has about 100 
ships of its own, and carries on a trade in the export 
of timber, tar, flax, and linen, and in the import of grain, 
salt, coal, Ac. The manufactures of the town include 
sailcloth and linen, tobacco, leather, iron wares, and 
machinery. In 1873 the population was 16,265. 

GEIGER, Abraham (1810-1874), one of the ablest 
leaders of the modern Jewish school of theology and 
criticism, was born at Frankfort-on-the-Main, May 24, 
1810. After receiving from his father and uncle the 
elements of an ordinaiy rabbinical education, he was in his 
eleventh year sent to the gymnasium, whence in 1829 he 
passed to the university of Heidelberg, which be soon after- 
wards exchanged for that of Bonn. As a student be greatly 
distinguished himself both in philosophy and in philology, 
and at the close of his course wrote on the relations of 
Judaism and Mahometanism a prize-essay which was after- 
wards published, in 1833, under the title Was hat 
Mohammed aus dem Judefdhum avfgefMmmm f In 
November 1832 he went to Wiesbaden as rabbi of the 
synagogue there, and, still pursuing the line of scientific 
study upon which he had entered during bis undergraduate 
course, became in 1835 one of the most active promoters of 
the Zeitschrift fUr JiidUche Tfuologie^ which appeared from 
1835 to 1839, and again from 1842 to 1847. In 1838 he 
removed to Breslau, where he continued to reside for the 
next twenty-five years, and where he wrote some of his 
most important works, including his Lehr- und Lesehuch asur 
Sprojche der Mischna (1845), his Studim from Maimonides 
(1850), his translation into German of the poems of Juda 
ha-Levi (Abu’l Hassan) in 1851, and the Ursekrift und 
UehtTsetsungen der Bihel in ihrer AhhdngigleeU von der 
innem Entwickdung des Judenthums (1857). The last- 
named work especially attracted much attention at the time 
of its appearance, and may be said to have marked a new 
departure in the methods of studying the records of Judaism. 
Id 1863 Geiger became bead of the synagogue of his native 
town, whence he removed in 1870 to Berlin, where, in 
addition to his duties as chief rabbi, he took the principal 
charge of the newly established seminary for Jewish science. 
The Urschrifi was followed by a more exhaustive handling 
of one of its topics mDieSadducderundPha7isUer(\^52)^ 
and by a more thoroughgoing application of its leading 
principles in an elaborate history of Judaism {Das Judmr 
thum u, seine Oeschiefit^ in 1865-71. Geiger also contri- 
buted frequently on Hebrew, Samaritan, and Syriac sub- 
jects to the Zeitschrift der deutschen morgenUindisdten 
Gesellschaft^ and from 1862 until his death (whidi occurred 
on the 23d of October 187 4^ he was editor of a periodical 
entitled JMisehe Zeitschrift far Wissenschaft und Lebsn. 
He also published a Jewish prayer-book {Israditisches 
Gebdlmch) which is well known in Germany, besides a 
variety of minor monographs on historical and literary sub- 
jects connected with the fortunes of his people. An All- 
gsmeine Einleitung and five volumes of Hachgelassene 
Schriften were edited by his bod L. Geiger in 1875. 
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OEUEB, Ebk Oubtaf (1788-1847), Sweden’s greatest 
historian, was bom at Bana&ter in Y&rmland, Janua^ 12, 
1788, of a family that had immigrated from Anstria in the 
time of Qiistavas Adolphns. At sixteen he left Carlstad 
.gymnasinm for the university of XJpsala, where in 1803 
he carried off the Swedish Aoadem/s great prize for an 
JLreminM bfoer Rxk^ttindarm Sten Stare, He pradnated 
in 1806, and in 1810 returned from a year’s residence in 
England to become docent” in his university. Soon 
afterwards he accepted a post in the public record office at 
:Stookholm, where, with eleven friends, he founded the 

Gk>thio Society,” to whose organ Iduna he contributed a 
number of prose essays and the songs Manhem^ VUcvngm^ 
Den ehte hampen^ Den eiete ekalden^ Odalhonden^ Kolar- 
goeeen^ and others, whose simplicity and earnestness, warm 
feeling, and strong patriotic spirit are dearer to his nation 
for the fine melodies to which he set them. About the 
same time he issued a volume of hymns (1812), of which 
several are inserted in the Swedish Psalter. Geyer’s lyric 
muse was soon after silenced by his call to be assistant to 
Fant, professor of history of Upsala (1815), whom he 
succeeded in that chair in 1817. In 1824 he was elected 
to the Swedish Academy. A single volume of a great pro- 
jected work, Svea Rihea Hdfder^ itself a masterly critical 
examination of the sources of Sweden’s legendary history, 
appeared in 1825. Geiger’s researches in its preparation 
bad severely strained his health, and he went the same 
^ear on a tour through Denmark and part of Germany, his 
impressions from which are recorded in hhMinneti (1834). 
In 1832-36 he published three volumes of his Sveneha follceU 
historia^ a clear view of the political and social devdopment 
<»f Sweden down to the close of Queen Christina’s reign. 
The acute critical insight, just thought, and finidied Ms- 
iorioal art of these two incomplete works of Geijer entitle 
him to the first place among Swedish historians. His chief 
'Other histori^ and politick writings are his Kwi teckning 
oif Sverigee tUUiand och of deforndmste hatidlande peremer 
Mnder Hdenfran Karl ZIVs d6d till Ouitaf Ill's antrdde 
of regjeringen (Stockh. 1838), and Feodalism oeh republic 
ianism, ett lidrag till SamhdllsfdrfattningeM historia 
(1844), which led to a controversy with the historian Fiyxell 
regarding the part played in history by the Swedish aristo- 
cracy. Gteger also edited, with the aid of Schroder, a con- 
tinuation of Fant’s Scrij^res svecioarum medii cevi (1818- 
25), and, by himself, Thorild’s Samlade skr^ter (1819-25), 
and Konung Gustaf Ill's efterlemnade Papper (3 vols. 
1843-45). Geger’s academic lectur^ of wMch the last 
three, published in 1845, uuder the title Om var tids inre 
^mhlUlsforhaUandeitt i synnerhet med afseende pi Fddemes^ 
landei^ involved him in another controversy with Fryzell, 
exercised a great infiuence over his students, who especially 
tMtified to their attachment after the failure of the prosecu- 
tion for alleged anti-Trinitarian heresies in his ThorUd^ 
tiUiba en philosophies eller ophilosopkisk hekdnnelse (1820). 

A number of his extempore lectures, recovered from notes, 
wera published by Ribbing in 1856. Failing health forced 
Qeger to resign his chair in 1846, after which he removed 
to Stockholm for the purpose of completing his Svertska 
folhets historia^ and died there 23d April 1847. His 
Samlade shifter (13 vols. 1849-55 ; new ed. 1873-75) 
include a large number of philosophical and political essays 
contributed to reviews, particularly to LUeraturUo^t 
(1838-39), a periodical edited by hi^elf, which attracted 
great attention in its day by its pronounced liberal views 
on public questions, a striking contrast to those be had 
'defended in 1828-30, when, as again in 1840-41, he re- 
presented Upsala university in the Swedish diet 

Goer’s style is strong and manly. His genius bursts 
in sudden flashes that light up the dark comers of 
diistoiy. A few strokes, and a personality stands before us 
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instinctwith life. His language is at once the scholar’s and 
the poet’s; with his profoun^t thought there beats in 
unison the warmest, the noblest, the most patriotic heart. 
Geger came to the writing of history fresh from researches 
in the whole field of S^ndinavian antiquity, researches 
whose first-fruits are garnered in numerous articles in /duno, 
and his masterly treatise Om den gamla nordisha fdOt- 
mson^ prefixed to the collection of Sveneca folkvisM* 
which be edited with A A Afzelius (3 vols. 1814-16). 
The development of freedom is the idea that gives unity to 
all his historical writings. This idea is not subjective ; he 
traces it hi the darkest annMs of his country. Sweden, he 
repeats, is the only European land that has not been trod bj 
foreign armies, that has never accepted the yoke of serfdom. 
There, on the whole, the king has ever been the people’s 
faithfuUest ally, and all his great designs for the country’s 
external and internal gain have been carried out ^*by &e 
help of God and Sweden.” Throughout life Geger was 
what he professed to be, a seeker ; and to no philosophic 
system did he yield absolute allegiance. Yet his writings 
mark a new era in Swedish history, the rise of a “ critical 
school ” whose aim is to draw the troth without distortion, 
and present reality without a foil 

For Qeijer*8 biography, see his own Miwnm (1884), which contains 
copious extracts m>m his letters and diaries ; Malmstrom, Min- 
nekal Sfver E. O, addressed to the Upsala students, June 6, 

1848, and printed among his Tal och edketism afhandlingar (1868), 
and Orunadragm of SvenOca eUterheUns hefdar (1866-68); and S. 
A. Hollander, Minne af E, Q, Oeijer (1869). 

GEIKIE, Walteb (1795-1837), a Scotch subject- 
painter, was born at Edinburgh, November 9, 1795. 
In his second year he was attacked by a nervous fever 
by which he permanently lost the faculty of bearing, 
but through the careful attention of his father he was 
enabled to obtain a good education. His artistic talent 
was first manifested, while he was *still very young, by 
attempts to cut out representations of objects in paper, 
and to draw figures with chalk on floors and walla 
Before he had the advantage of the instruction of a master, 
he had attained considerable proficiency in sketching both 
figures and landscapes from nature, and in 1812 he was 
admitted into the drawing academy of the board of Scotch 
manufactures, where he made very rapid progress in the 
use of the pencil. He first exhibited in 1815, and was 
elected an associate of the Royal Scottish Academy in 1831, 
and a fellow in 1834. He &ed on the 1st August 1837, 
and was interred in the Greyfriars Churchyard, Edinburg^ 
Owing to his want of feeling for colour Geikie was not a 
successful painter in oils, but he sketched in India ink with 
great truth and humour the scenes and characters of Scottish 
lower-class life in his native city. The characteristics he 
depicts are somewhat obvious and superficial, but his 
humour is never coarse, and he is surpai^ed by few in 
the power of representing the broadly ludicrous and the 
plain and homely aspects of humble life. A series of etch- 
ings which exhibit very high excellence were published 
by him in 1829-31, and a collection of eighty-one of these 
was republished posthumously In 1841, with a biographical 
introduction by Sir Thomas Dick Lauder, Bart 

GEILER, or GEYLER, von Kaiseesbkbg, Johann 
(1445-1510), one of the greatest of the popular preachera 
of the 15th century, was bom at Schaflhausen, March 16, 
1445, but from 1448 passed his childhood and youth at 
Kaisersberg in Upper Alsace, from which place his cuirent 
designation is derived. In 1460 he entered the university of 
Freiburg in Baden, where, after graduation, he lectured for 
some time on the Sentences of Petros Lombardus, the Com- 
mentaries of Alexander Halensis, and several of the worta 
of Aristotle. A Hving interest in theological subjects, which 
I had been awakened within him by the study w Gerson, 

I in 1471 to his removal to the university of Base^ at that 
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period a centre of attraction to some of the most earneet 
apirite of the time. Made a ‘doctor of theology in 1475, 
he received a professorship at Freibnrg in we follow- 
ing year ; but his tastes began to incline lum more strongly 
to the vocation of a preacW, while his fervour and elo- 
quence soon led to his receiving numerous invitations to the 
larger towns. Ultimately he accepted in 1478 a call to the 
cathedral of Strasburg, where be continued to work with 
few interruptions nn^ within a riiort time of his death, 
which occurred on the 10th of March 1510. The beautiful 
pulpit erected for him in 1481 in the nave of the cathedral, 
when the chapel of St Lawrence had proved too small, still 
bears witness to the popularity he enjoyed as a preacher in 
the immediate sphere of his labours, and the testimonies of 
Sebastian Brandt, Beatus Renanus, Reuchlin, Melanchthon, 
and others who survived him, abundantly show how power- 
ful, how healthy, and how widespread had been the influ- 
ence of his personal character. His sermons — bold, incisive, 
abounding in quaint illustrations, nor altogether wanting 
in instances of what would now be called bad taste — ^taken 
down as he spoke them, and circulated (sometimes without 
his knowledge or consent) by liis friends, told perceptibly 
on the German thought as well as on the German speech of 
his time. 

Among the many volumes published under his name only 
two appear to have had the benefit of his revision, namely, Der 
Seelen Jhradiea von tparen und volkomnen TugendeUf and that 
entitled Das irrig Sehaf. Of the rest, probably the best known is 
a series of lectures on his friend Seb. Brandt’s well-known work 
the Kavieula or SpecuZnm Folwrrnm^ of which an edition was pub- 
lished at Strasburg in 1511 under the following title : — Navicula 
give ap&svZumfatuorumprasstarUisHmi aacrarum literarum doctorU 
JoannU (Seiler Keyaere^gii coaiciMiatorU Argentinenaia in aerrnmea 
juxta turmarum atrim, diviaa ; auis figuria jam aigniia: atqm a 
Jacobo Othero diligenter colUcUk Ctmpendioaa vUoa ejuadem de- 
aeriptio per Beatum Bhenanum Seleatatinum. 

Sm Von Ammon, Lthm, Leknn, und Pndifftm (1820); StSber, ei$ai 

Biitoriqai it hitUraire *ur la VU et leg dermoas tk Geiler (1884); and G. Schmidt 
In Horsog's JRaaUMnepcl,^ It. 714 (1886). 

^ GEISSLER, Heinrich (1814-79), a distinguished prac- 
tical physicist, was bom at the village of Igelshieb in 
Sase-Meiningen, Germany, where he was educated as a 
glass-blower. After many years spent in travelling from 
city to city in the exercise of his ci^t, he settled at Bonn, 
w^ere he speedily gained a high reputation, not only for his 
surpassing skill and ingenuity of conception in the fabrica- 
tion of phyiucal ap^ratus, but for his comprehensive know- 
ledge, acquired chiefly in later life, of the natural sciences. 
With Plucker, in 1852, by means of an ingeniously con- 
trived instrument, in wUch mercuiy was made to compen- 
sate for the expansion of the glass, he ascertained tlie 
maximu m density of water to be at 3-8® C. He also de- 
termined the coefficient of expansion for ice between — 24® 
and - 7®, and for water freezing at 0®. In 1869, in conjunc- 
tion ^th Vogelsang, he proved the existence of liquid carbon 
dioxide in cavities in quartz and topaz, and later he obtained 
amorphous from ordinary phosphorus by means of the 
electric current He is best known as the inventor of the 
sealed glra tubes which bear his name, by means of which 
are exhibited the phenomena accompanying the discharge 
of electricity through lughly rarefied vapours and gases (see 
ELBopurciTY, voL viii p. 64). Among other apparatus 
contrived by him are his vaporimeter, mercuiy air-pump, 
bala nc es, normal thermometer, and areometer. From the 
nniveraity of Bonn, on the occasion of its jubilee, he re- 
crived the honorary degree of doctor of philosophy. He 
died on the 24th of Januaiy 1879, in the sixty-fifth year 
of his age. See A. W. Hofmann, ifer. d. deut. chem. Oea.. 
1679, p. 146. 

OELA, an andeot eity on the south coast of Sicily, on a 
river of the same name, near the site of the modem 
Temanova between Giigenti and Oamerina. Founded 
a joiiit colony of Cretans and Rhodians (the latter 


from the city of Lindns), it soon rose to wealth and power^ 
and by 582 B.a it was able to become the mother-city of 
Agprigentum, by which it was however destined before long 
to be snipassed. The most important amona its rulera 
were the fc^owing Oleander, who subverted the oligarchy 
and made himself despot (505-498 b.o.) ; Hippocrates,, 
his brother, who raised Gela to its highest pitch of emi- 
nence (498^91 B.O.) ; Gelon, who immediately succeeded 
Hippocrates, and rapidly pursued the same career of aggran- 
dizement till in 485 B.o. he got possession of Syracuse^ 
and gave the first blow to his native city by removing the 
seat of government to his new conquest ; and finally ffiero, 
the broker of Gelon, who succeeded to the sovereignty in 
478 B.C. The decadent Gela was laid waste by PJialaris of 
Agrigentum, and in the time of Strabo it was nothing 
more than a heap of ruins. iEschylus died at Gela in 456 
B.C. ; and it was the birthplace of Apollodorus, a comio 
poet of note. 

GELASIUS, the name of two popes. 

Gelabiub L succeeded Felix IIL in 492, and confirmed 
the estrangement between the Eastern and Western 
Chnrches by insisting on the removal of the name of 
Acacius, bishop of Constantinople, from the diptycha He 
was also the firat decidedly to assert the supremacy of the 
papal over the imperial power, and the superiority of the 
pope to the general councils. He is the author of De 
I diiahua in Ckriato neduria advtraua Eutychen et Neatonunu 
I Five of his letters have also come down to us, and he ia 
most probably the author of Liber pub- 

lished at Rome in 1680; but the so-called Decretum Gelaaii 
de lihria redpiendia et non recipiendia is evidently a forgery. 
Gelasius died in 496, and was canonized, his day being the 
18th November. 

Qelasius n. (Giovanni da Gaeta) was of noble descent,, 
and was bom at Gaeta about 1050. He received his theo- 
logical education in the abbey of Monte Casino, and afte^ 
wards held the office of chancellor under Urban II., and of 
cardinal-deacon under Pascal II. On the death of Pascal 
IL he was elected pope by the cardinals, 18th January 
1118, and when his person was seized by Cencius Frangi- 
pani, a partisan of the emperor Henry V., he was almost 
immediately sot at liberty through the general uprising of 
the people in his behalf. The sudden appearance of the 
emperor, however, compelled him to leave Rome for Gaeta, 
and the imperial party chose an anti-pope, Burdinas, arch-^ 
bishop of Braga, under the name of Gregory VIII. 
Gelasios, at a council held at Capua, fulminated bulls of 
excommunication against his ecclesiastical rival and the 
emperor ; and under the protection of the Norman princea 
he was able to return to ^me, where he stayed for a time 
in partial concealment, but having barely escaped capture 
by the Franmpani while celebratinu mass in the church of 
St Fraxede, he left the city, and after wandering through 
various parts of Italy and France died in ^e abbey of 
Clugny, January 19, 1119. 

GELATIN. When intercellular connective tissue, as 
met with in skin, tendons, ligaments, and the fascim of the 
muscles, of which it forms the basis, is treated with water, 
preferably hot, or in presence of dilute adds, for some 
time, a solution is obtained which in cooling solidifies to 
a jelly. The dissolved substance bears the name of Gelatin 
or Glutin. 

The same substance is obtained when the matrix of bones^ 
is submitted to similar treatment, after previous removal of 
the lime salts by means of mineral adds. A^in, when, 
unossified cartilage, as for instan'jc the bone-cartilageB of 
the vertebrate foetus, is treated with water or dilute adds,, 
a solution is obtained which also gelatinizes on cooling 
The coagulation in this case, however, is due, not to gelativ 
but to a dosely allied substance called ohondiin. At on 
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time it was eappoeed that in each of these three oases the 
gdatimsiiig matmisls obtained were formed by the hydra- 
tion or by a physioal metamorphosis of a different substance 
pre-existing in the respeotiTe tissues, to which the names 
ossein, and chxyndrog^ were given respectively— 
the two former yielding gelatin, and the last chondrin. 

Further experiments have made it more probable that 
gelatin and (mondrin do not differ essentially from their 
parent tissues, analyses of tendons and of gelatin or isinglass 
(a very fine form of gelatin obtainable from the sturgeon) 
agreeing within the range of experimentfid error. At the 
same time, as Foster olwerves in the case of chondrin, the 
fact that its extraction from cartilage requires an amount 
of boiling with water, much more than would be necessary 
to dissolve the same amount of dried product, points rather 
the other way. Most probably the change which occurs 
is of a purely physical character. 

True gelatigenous tissue occurs in all mature vertebrates, 
with the single exception, according to Hoppe-Seyler, of 
that in other respects anomalous vertebrate, Amphioxus 
lancedaJtm, In the embryo it does not appear till late in 
festal life, chondrin being found instead ; and the change 
which brings gelatin into the place of chondrin is effected, 
not by a metamorphosis of the latter, but by its removal, 
and the independent formation of gelatin. The tissue in 
question was believed to be peculiar to Vertebrata until 
Hoppe-Seyler discovered it in the bodies of Octopus and 
Sepiola, By boiling these cephalopoda with water he 
obtained large quantities of gelatin free from chondrin, but 
in an extension of his experiments to other invertebrates, 
as cockchafers and Anodon and Unio^ no such tissue could 
be detected. Gelatin, as such, is not met with in any of the 
normal fluids of the body, but occurs in the blood in cases of 
leuhfuBmia. 

Yarious qualities of impure gelatin are prepared on the 
large scale by boiling up the hidiss of oxen, skins of calves, 
and spongy parts of horns ; from any of the crude gelatins 
the pure substance may be obtained by bleaching with 
sulphurous acid and steeping repeatedly in warm water, 
when in the state of soft jelly. 

Pure gelatin is an amorphous, brittle, nearly transparent 
substance, faintly yellow, tasteless, and inodorous, neutral 
to vegetable colours, and unaltered by exposure to dry air. 
Submitted to analysis it exhibits an elementary composi- 
tion agreeing closely with that of chondrin, containing in 
round numbers C 50, H 7, N 18, O -l-S 24 per cent; whilst 
chondrin contains about 3 per cent less nitrogen and more 
oxygon. 

Nothing is known with any certainty as to its chemical 
constitution, or of the mode in which it is formed from 
albuminoids. Besides a similarity in elementary constitu- 
ents, it exhibits in a general way a connexion with that 
lai^e andimportant class of animal substances called proteids, 
being, ^ like &em, amorphous, soluble in acids and alkalies, 
and giving in solution a left-handed rotation of the plane 
of polarization. Nevertheless, the ordinaiy well-recognized 
reactions for proteids are but faintly observed in the 
case of platin, ^d the only substances which at once 
and fre^ precipitate it from solution are corrosive sub- 
limate, stong alcohol, and tannic acid. 

According to Wanklyn, gelatin is distinctly differentiated 
from such substances as casein and edbumin by a marked 
^fference in bdiaviourwhen treated successively with boil- 
ing potash and alkaline permanganate. All nitrogenous 
organic substances peld large quantities of ammonia when 
decomposed by boiling with these solutions ; but whereas 
albuminoids give upi their ammonia at two successive stages, 
one of which is achieved by the action of potash alone, the 
other on the subsequent addition of permanganate, gelatin 
yields the same amount after the ac^on of permanganate 
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alone, as the total obtainable by the successive actions of 
the two reagents.^ Now, as there appear to be good 
grounds for believing the molecule of albuminoids to con- 
tain one or more ur^-residues, and as urea, and presumably 
therefore a urea-residue, would yield its ammonia to potash 
alone, Wanklyn concludes that gelatin differs in constitution 
from albuminoids by containing no urea. On the other 
hand, as Foster observes, the behaviour of gelatin as a 
food ^see below), in diminishing the amount of fat used by 
an animal fed partly on it, as well as the quantity of nitro- 
gen abstracted from other sources, is readily intelligible on 
the hypothesis that it splits into a urea and a fat moiety. 

Although gelatin in a dry state is unalterable by exposure 
to air, its solution exhibits, like all the proteids, a remark- 
able tendency to putrefaction ; but a characteristic feature 
of this process in the cose of gelatin is that the solution 
assumes a transient acid reaction. The ultimate products 
of this decomposition are the same as are produced by pro- 
longed boiling with acid (see below). It has been found 
that oxalic acid, over and above the action common to all 
dilute acids of preventing the solidification of gelatin solu- 
tions, has the further property of preventing in a large 
measure this tendency to putrefy when the gelatin is treated 
with hot solutions of this acid, and then freed from adhering 
acid by means of carbonate of lima Gelatin so treated has 
been called metagelaUn, 

Strange to say, in spite of the marked tendency of 
gelatin solutions to develop ferment-organisms, and under- 
go putrefaction, the stability of the substance in the dry 
state is such that it has even been used, and with some 
success, as a means of preserving perishable foods. The 
I process, invented by Dr Campbell Morfit, consists in im- 
pregnating the foods with gelatin, and then drying them 
till about 10 per cent, or less of water is present. Milk 
gelatinized in this way is superior in several respects to 
the products of the ordinary condensation process, more 
especially in the retention of a much larger proportion of 
albuminoids. 

Gelatin has a marked affinity for water, abstracting it 
from admixture with alcohol, for example. Solid gelatin 
steeped for some hours in water absorbs a certain amount 
I and swells up, in which condition a gentle heat, as that of 
I the water-bath, serves to convert it into a liquid ; or this 
I may be readily produced by the addition of a trace of alkali 
or mineral acid, or by strong acetic acid. In the last case, 
however, or if we use the mineral acids in a more con- 
centrated form, the solution obtained has lost its power of 
solidifying, though not that of acting as a glue. By pro- 
longed boiling of strong aqueous solutions at a high, or of 
weak solutions at a lower temperature, the characteristic 
properties of gelatin are impaired and ultimately destroyed. 
After this treatment it acts less powerfully as a glue, 
loses its tendency to solidify, and becomes increasingly 
soluble in cold water; nevertheless the solutions yield on 
precipitation with alcohol a substance identical in composi- 
tion with gelatin. 

By prolonged boiling in contact with hydrolytic agents, 
such as sulphuric acid or caustic alkali, it yields quantities 
of leudn and glycoccll (so-called “sugar of gelatin,^’ this 
being the method by which glycocoll was first prepared), 
but no tyrosin. In this last respect it agrees with its near 
allies, chondrin and elastin, and Offers from the great body 
of proteids, the characteristic solid products of the decom- 
position of which are leuciu and tyrosin. At the same time 
the formation of glycocoll differentiates it from chondnn, 
from which, moreover, it can be readily distinguished by 
its non-precipitability by acetate of lead. 

When it is mixed with copper sulphate a bright green 
liquid is formed, from which the copper cannot be thrown 
down free of organic matter. Addition of potash to the 
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liquid merely dianges the colour from green to violet, which 
by boiling is further transformed into a pale red, but without 
any precipitation of hydrate. Hence the inapplicability of 
Trommer’s sugar test in presence of gdatin, the cuprous 
oxide being soluble in gelatin solutions. 

Treated with strong oxidising agents, such as a injure 
of sulphuric acid and bichromate of potash, or binoxide of 
manganese, it exhibits a close resemblance in behaviour to 
casein, formic and valerianic acids being the principal pro- 
ducts, along with a small quantity of benzoic aldehyda 
When solution of gelatin is mixed with chromate of potash 
alone, it forms a medium very sensitive to light, which con- 
verts it into an insoluble yellow mass. 

As bones are capable of yielding one-third of their 
weight of solid gelatin, it follows that, if gelatin had a 
value equivalent to albumi \oidB, the bones of an animal 
would contain one-fifth of the total nutritive material in 
its body. Accordingly, at a time when gelatin was in 
high esteem for its fo^-value, recourse was had largely 
to this source, more especially in France,, for a cheap 
nutritive soup for soldiers, pauper establi^ments, and 
hospitahC To prepare such a soup the bones may be either 
simply boiled in water undSr pressure, as ip a Papin’s 
digester, or without pressure, or they may be previously 
fr^ from salts of calcium by treatment with dilute hydro- 
chloric acid. On tlie large scale the crushed bones are 
submitted to the combined action of steam at high pressure 
and a current of water percolating through the fragments. 
The bones, preferably in a fresh condition, or preserved by 
thorough diying or by antiseptic agents such as brine, are 
crushed by passing them between solid iron cylinders 
grooved longitudincdly and kept revolving. They are then 
packed into a cylindrical cage, which can be lowered into a 
cylindrical jacket of rather larger diameter than itself, the 
whole closing With a well-fitting lid. A pipe for the en- 
trance of water, regulated by a stopcock, projects from the 
top of the outer cylinder, and is connect^ before the lid is 
put on with an adjustable nozzle, through which the water 
trickles down among the caged bones. Another pi|)o* is 
connected with the bottom of the apparatus for the jias- 
aage of high-pressure steam.' The gdatin solution may 
be removed at intervals by means of a stopcock at the 
bottom. The quantity of water |>ercolating through the 
bones is carefully regulated in accordance with the varying 
pressure of the steam, so as to produce a soup of nearly 
uniform consistenee. 

Ab Id the nutritive value of sucli a soup veiy dilTeront opinions 
havef^eeu entertained at diiferent times. It was at the time of the 
first French Hevolutiuii, %hen the question of the improvement of 
tlie diet of soldiers and ))eople was much discussed, Uiat attention 
began to be directed to gelatin as a cheap and useful food ; aad tft 
that time such men as Proust and IVAruet were tiying improved 
methods of extracting it from bone. The discovery of nitrogen as 
a constituent of foods ^uerally led to its being regarded tlie 
sp^al criterion of food-value, aud, as this element was found to 
exist in large proportion in gelatin, the percentage of gelatin 
extractable from any substance was held as aetormimng iti worth 
as food. 

In 1802 a commission appointed by the Academy to investigate 
the question reported that, though it might to a certain extent 
leplaoe flesh in soups, yet it could not bo taken as the measure of 
food- value. Meanwhile experimouts on men and dogs,* especially 
by Donn4 dannal, Edwards, aud Balzac, along with the results of 
ho^itol rations at St Antoine and St Louis, uiowed the impossi- 
bility of feeding upon*gelatm alone, and in general its unsatisfactory 
character as a fc^. Accordingly, a second commission was apiKiinted 
by the Academy in 1841, who reported very strongly against the 
use of gelatin at all as an article of diet, allog^ that, be^dea beixm 
valueless itself, it actually diminishes the vidue ot otherwise nu^ 
tious food ; but this latter part of the indictment was overturned 
by the Netherlands’ oommiasion (Ompl, JtemL , 1844). It ended by 
the Academy in 1860 deolariim that ^latiu was positively iujurioua 
to the digmve oigaas ; and the natural result of this extreme 
reaction was of oonme a complete oessation of its use as food. 

In Germany, Liebig had declared, in his Thierckmii (1848), that | 
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take the place or albumen as food, though it mi^t be oonodved to 
be uaeW for the growth of gelatinous tissue. Bouaaiiigaalfs 
experiments on ducks (Awl Chm. Phys., 1846) flowed t^t, con- 
trary to what riionld happen if the report of the Frendi Academy 
were true, gc^tin did not pass unaltem into thek fteces, bat that 
a large increase of uric acia was found in their urine,^ a rmult which 
was oqpfirmed by Freric^ and Hischoff, who found in the urine of 
dogs fed on griatin large amounts of urea — ^urio add in birds and 
urea in wiftwiTnala being the charaotoiiatic forms in which nitrogen 
is eliminated firom the system of these animals. The condndon 
they arrived at was that the use of gelatin as a food was limited to 
its power of undergoing decompodtion in the body, like the ca^- 
hydrates, to yield neat, but that it cannot r^lace the other nitro- 
genous constituents of the body. In 1858 Dr Donders of Utrecht 
published a treatise on foods, in which he dealt with gelatin, and 
expressed opinions that have pretty much lield their gp>und sinoe, 
and only been confirmed in detw by subsequent invbstigatorB. 
liSTge quantities of gelatin, he says, are detrimental to digestion. 
In moderate quanti^ it gets decomposed in the body, and acts as a 
food probably by diminishiug the otherwise necessary amount of 
albumen, the sole use of wliich, he remarks, is not merely to form 
tissues. In 1800 Hischoff and Yoit imblished the result of their 
exjierimcnto on the subject, which completely established the fact 
that gelatin can take the place of albumen to a limited extent, 
in a way that fat cannot, so that the body-weight maintains itself 
on a smaller supply of albumen, and that gelatin has a function 
therefore of a higher character than a mere heat-producer like starch 
and sugar. In a more recent memoir by Voit, from which tho 
previous historical sketch is mostly borrowed (ZeitKhrift fOr 
Piolo^t viii., 1872), tbo results of an extensive a^ea of caiwl 
cxpennienis are given, in which the same conclusion comes out 
He finds, moreover, that the saving of albumen is even more marked 
when a moderate amount of fat accompanies the gelatin, but that 
no combination of fat and gelatin can replace albumen or prevent 
the animal from losing flesh; but, on the contrary, when a aog was 
fed on equal ^Muts of gelatin aud fat it lost more flesh than when 
fed on gelatin alone. Fed on gelatin alone, it after a time evinoed 
such a ropuguance to the food that it would rather stance than fM; 
and, if it was induced to eat, vomiting and diarrhoea were the results. 
The time which gelatin takes for its complete metamor{>hoeis in 
the body is far loss thou in tho case of aloumen, never exce^iug 
24 hours, in the course of which time all its nitro^u may be found 
in tile urine aud faeces. 


A parallol series of experiments to determine how far gelatin 
could replace fats or carlxmydrates in food showed that, though it 
could not be substituted for them to any largo extent, it does 
somewhat diminish the amount of fat used up. As Yoit puts 
it at the end of his paper, gelatin canno^ any more than fats or 
carbohydrates, take the pla^ of that moiety of albumen which he 
colls the organic^albumeu, — tlie jsirt which goes to build the oiyaais 
aud tissues ; it ^cannot produce new blood-corpuscles to replace 
tliose that are worn out, or form muscles or any tissues, not even 
the gclatigeuous. >¥1011 it is ca]»able of doing is to act as a substi- 
tute to some extent for that other and far larger part of the albumen 
of food which, never at any time forming part of any organ, cir- 
culates in the blood, aud is carried to aU me tissues, underling 
continual metamorahoses. 

A later series of experiments by Etzinger, a pupil of Yoit, was 
undertaken in order to elucidate the action of the digestive fluids 
on gelatin or gelatigenoos tissue. Direct cxiieriments showed 
tliat these substances are scarcely altered by prolonged contact with 
h dilute (0'3 per cent) solution of hydrochloric acid at the oidiniuy 
' temperature of the body. Bnt when gelatin or tissues yielding it, 
sfich as liffoimtntum nuchcc, tendons, and hones were treated at the 
same tem^ierature with an artificial gas^c juice made by acidifying 
with acid^ th8 above strength glycerin extract of pigs' stomach, 
a laigo quantity of these substances speedily disaiqieared to foim a 
solution did not gelatinize. The solution tlius obtained 

exhibits iJ^sioal and chemical chazacten so analogous to those of 
the |)eptouss formed by a similar piocean from albuminoids that it 
has been called by some authdh malin-peptone. 

In a quite recent research by Ipfiwister {Zeit9chr\ftfUr Phyaiol. 
CKenUf ii. [5] 299, 1878) an attemptluis been made to study the pro- 
duct fonuM in this diction te^onnation. Ikkiiig the soluUe 
gelatin obtained by prolonged Wling of gelatin in water to be the 
same material as is produced by the action of gastric juice, the 
author found that from the solutioiia so obtained two distinct snb- 
stanoes oonld be separated, one precipitable by pei chloride of 
platinum, which he calls mniglutin, and the other not so precipit- 
able, and also more solnble'in sloohol, which he calls hmnieoUm, 
Semiglutin forms definite salts with platinum and copper, snilyses 
of which agree pretty well With the formnla CuHb|Ni,6m as the 
simplest expression for the substsnoe. Similiny me copper-sslt 
of nemioolun gave results indicsting for hemioollin a lonniila 
Both of these substances yield lencin glyooooll 
when timitM by boiling with hydrocluOTio sgid and stonnons 
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chloride. Farther, thli mthor stetM that, tcoording to his 
onslysBS, oollsgeii oiffeni tnm f^tin bf one molecule of water, 
and from the fam of the moleonJM of sem^utin and hemioollin by 
three moleonles of water, so that a pfrobabie empirical formula for 
gelatin would be C|QpH|||N||Oai, agreeing pret^ fairly with the 
percentage nambers girenin an earlier part of this article. 

See Hoppe-Seyler, JMieMMik-OktmUeht 18S6 end 1871, and 

hit OikeMfa, Juet being pnbHabed; Omelln^e /ftmdboot, SnL xTiU^ 

1871 1 WafeU^e JMeUemmrp qf ChmmUtr^ rot. II. For the dlgettlcm of gelatin, 
eee Carl Volt, MHUekrifg fUr Biolofie, rill. 897, 1878; Stiinger, eame work, 
a. 84, 1874; and for eonetitntlon of collagen, Hofmeliter, ItiUeh* fUr Phmioi, 
m<mlt,ll.[5]999,1878. (O. G. R.) 

IndwttiicU Udatiana of Gelatin. 

Glue. — Olae is a form of gelatin, which, on account of its 
Anpure condition, is employed only as an adhesive medium 
for woo^, leather, paper, and like substances. There is, 
however, no absolute distinction between glue and gelatin, 
as they merge into each other by imperceptible degrees ; and 
although the dark-coloured varieties of gelatin which are 
known as ordinary glue are in no case treated as food, yet 
for several purposes the fine transparent kinds, prepared 
chiefly for culinary use, are employed also as adhesive agents. 
yTeither again, except in respect of its source, is there ariy 
chemical or physical distinction between these two sub 
stances and isinglass or fish glue, and therefore the prepara- 
tion and industriid applications of these three varieties of 
commercial gelatin — glue, gelatin, and isinglass — will be 
here noticed. 

The gelatin-yielding substances in the animal kingdom 
are very numerous, comprising the skins of all animals, 
tendons, intestines, bladders and fish sounds, bones, horns, 
and hoofs. Chondrin, the substance yielded by carti- 
lannous tissue, which is simply an impure variety of 
gelatin (see above), has greatly inferior power of adhesion. 
In the preparation of ordinary glue the materials used are 
the parings and cuttings of hides from tan-yards, the ears 
of oxen and sheep, the skins of rabbits, bares, cats, dogs, 
and other animals, the parings of tawed leather, parchment, 
and old gloves, and many other miscellaneous scraps of 
auimal matter. Taking tan-yard refuse to be the principal 
material, it is first Btee})ed for some weeks in a pit with 
lime water, and afterwai^s carefully dried and stored. The 
object of the lime steeping is to remove any blood and flesh 
which may be attached to the skin, and to form a lime soap 
with the fatty matter it contains. So prepared the 
“ screws ” or glue pieces, as they are termed, may bo kept 
a long time without undergoing change. Before being 
boiled, the glue pieces are thoroughly washed. Tboy are 
then placed in hemp nets and introduced into an open 
boiler, which has a false bottom, and a tap by which liquid 
may be run ofL The boder is heated by direct firing, a series 
of boilers being arranged in the manner best fitted to obtain 
the greatest possible heating effect from one fire. As the 
Iroiling proceeds test quantities of liquid are from time, to 
time examined and when a sample is found on cooling to 
fom a stiff jelly, it is ready to draw offl Usually fho first 
boiling occupies about eight hours, and when the liquid has 
been drawn ofi^ more water is add^ and the boiHng process 
repeated. In this way (he gelatinous matter is only ex- 
hausted after six separate boilings, occupying abo^t twodays, 
the last lining yielding a dai^kercolour^ glue than the 
first. It is essential that the fajpiling ont of a charge should 
not k continued longer than is necessary for yielding a 
enfficiently stiff gelatinoos solution, as it is found that, when 
the liquid is long exposed to a heat at or above boiling point, 
the gelatin loses its power of congealing. From the ixiiler 
the sofficienUy ooncentrated solfition is run to a tank or 
“ ae^ng back,**^ in which a temperature snfficient to keep it 
niud b maintained, and in this way any impurity is Mr- 
mitted to sabaide. The glue solution is then run into 
wooden toooglis or eoolen imoat 6 feet long by 2 feet broad 
and 1 foci deep, in whidi it seta to a firm jelly. When 
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set, a little water is mn over Its enrfao^ and with knives 
of snitable form it is detached from the sides and bottom, 
out into uniform slices about an inch thick, and squares of 
these are placed on nets stretched tetween upright wooden 
frames or hnrdles for drying. The drying operation, which 
requires very special care, is best done in the open aii; 
the plastic masses must, however, be protected from rain. 
Frost and strong dry heat are equally ii^urious, and the 
best results are obtained in spring and autumn weather, 
when the glue dries in from twelve to eighteen days, vhien 
the pieces have become quite hard and sonorous, they are 
woahed to remove dust from their surface, and to give them 
a glazed or polished appearance. A good quality of glue 
should be free from all specks and grit, and ought to 
have a uniform, light brownish-yellow, transparent appear- 
ance, and It should break with a glassy fracture. Steeped 
for some time in cold water it softens and swells up without 
dissolving, and when again dried it ought to resume its 
original properties. Under the influence of heat it entirely 
dissolves in water, forming a thin syrupy fluid with a not 
disagreeable smell. The adhesiveness of different qualities 
of glue, on which quality jts value doi)end8, differs eon* 
siderably f and there are several methods of measuring the 
comparative value of commercial samples, the most reliable 
of which are based on actual ex(>orimont. GRuo is also 
made froifl bones by first boiHng them to remove the fatty 
matter they contain, then treating them with strong 
hydrochloric acid till they become quite soft and translucent 
In this condition, after tlioy are washed and the acid 
neutralized, they are enclosed in a covered vessel and sub- 
mitted to the action of steam, by which a concentrated 
gelatinous solution is first obtained. At a subsequent stage 
the whole mass is boiled by direct heat, aiid a further 
quantity of glue is so procured. The glue yielded by bones 
has a milky hue, owing to the phosphate of lime it carries 
with it. 

Cominercial Gelatin. — Gelatin, as a commercial product, 
is prepared in a manner similar to that followed in the 
manufacture of glue ; but the materials used are selected 
with great attention to jiurity, and the various operatioTfs 
are carried out with the most scrupulous care and 
cleanliness. In the manufacture of the well-known spark- 
ling gelatin of Messrs Cox of Gorgie, near Edinburgh, 
the following is the prodess followed, according to their 
patent obtained in 1844. The shoulders and cheeks of 
ox-hides ' are preferred, but other [larts may bo used. 
The hide and skin pieces are cleansed in watei^ cut in 
small pieces by a machine, and reduced to pulp in Hk pulp 
mill. The pulp is pressed between rollers, mixed with 
.winter, and then subjected to heat varying from 150"' to 
212® F., whereby gelatin is produced. When a very 
pure quality is requii^, liquid gelatin is mixed with a small 
quantity of ox blood at a temperature not exceeding 160'" 
or 170^ and further heated. The albumen of the blowl 
becomes coagulated, and rises as a scum ; the heat is then 
withdrawn, after which the scum is removed and the purer 
liquor allowed to settle, and afterwards it is run into coolers 
to congeal and dry. Ilie gelatin is evaporated in mcuo to 
avoid tbs injury caused by long subjection to heat ; but it 
may also be dried on a steam-heated surface. In Nelson’s 
process the gelatin is extracted by steam heat from bide 
pieces which have been submitted to (he bleacliing action 
of sulphurons acid. The strained and purified ])roduct is 
spread in a thin layer on a marble slab till it partly solidi- 
fies, when it is cut up and washed to free it from all traces 
of acid. It is again redissolvod at the lowest possible tem- 
perature, then resolidified and dried in thin sheets on nets. 
Henze of Berlin prei>arc8 a pure transparent gelatiui having 
a fine meaty flavour, from very impure materials, by inti- 
mately mixing with the hot solution of impure dark- 
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odoured gelatinotu material a mixture of wood charcoal and 
i^nlmft.1 charooali leaving the whole together for some hounif 
then redisaolving and straining off the clarified gelatin. 

Isinglass or fish glue, in its raw state, is the 
swimming-bladder or sound of various species of fisL 
The sounds undergo no other preparation than careful diy- 
ing, but in the di^^ they are variously treated and made 
up, so that the isinglass comes into commerce under the 
names of “leaf,** “staple,” “book,” “pipe,” “lump,” “honey- 
comb,” and other designations, according to its form. 
The finest isinglass, which comes from Russia, is prepared 
by cutting open the sounds, steeping them in water till the 
outer membrane separates from the inner, then washing the 
latter and exposing it to diy in the air, Russian isinglass 
is obtained from several species of stur^n (Jcipefuer)^ found 
in the Volga and other tributaries of the Caspian Sea, in the 
Black Sea, and in the Arctic Ocean. Brazilian isinglass, 
obtained from Brazil and Quiana, is the produce of a large 
fish, Silurtu parkerii^ and probably some other species; and 
Manila and East Indian isinglass are 3 delded by species of 
fish not yet satisfactorily determined. The sounds of the 
common cod, the hake, and other Gadidas are also used as 
a kind of isinglass. The principal uses to which isinglass is 
applied are for jellies and confections, and as a clarifying 
or filtering medium for wine, beer, and other liquids. 
When used for culinary and confectionery purposes, isinglass 
is rolled into thin sheets and cut into fine ^reds to facilitate 
its solution. For clarifying liquids its fibrous structure is 
of great value, as it forms a fine network in the liquid in 
which it is disseminated, and thereby mechanically carries 
down all the minute particles which render the liquid thick 
and turbid. Isinglass dissolved in strong acetic acid forms 
a powerful cement, much used for repairing glass, pottery, 
and similar small objects. 

Um of Gelatin, — The gelatin derivable from bones 
enters very largely into human food, in the stock for soups, 
Ac., and as prepared gelatin, “ calves foot jelly,” and isin- 
glass. In addition to the uses already alluded to, gelatin 
has many other applications in the arts. It is employed os 
a sizing agent in paper-making, and by painters it is also 
used for sizing or priming, and for preparing tempera 
colours. Further, it is used in the preparation of elastic 
moulds of undercut work, and in the manufacture of inking 
rollers for printing. Gelatin treated with bichromate of 
potash, under the influence of light, undergoes a remarkable 
cheml(^ and physical change, whereby it is rendered en- 
tirely inabsorbent of and insoluble by water. The change 
is due to the oxidizing effect of the bichromate ; and the 
circumstance has given rise to the numerous so-called 
carbon-processes introduced into photography by Swan, 
Johnson, Woodbury, Albert, Edwards, and others, in all of 
which an image is pr^uced in gelatin oxidized by chromium 
compounds. An insoluble glue may be prepared by adding 
to dissolved glue, just before using, a proportion of a solu- 
tion of bichromate of potash, and such a preparation forms 
a useful waterproofing medium. Glue may be kept liquid 
at ordinaiy temperatures by the addition of concentrated 
acetic acid or of weak nitric acid. Dumoulin’s liquid glue, 
which possesses powerful adhesive properties, is composed 
of glue in the proportion of 2 lb dissolved in 1 quart of 
water with 7 oz. of nitric acid (sp. gr. 1*335) added. Mouth 
or lip glue is prepared by adding^ Ib or thereby of su^ 
to each pound of dissolved glue, ft forms solid but easily 
dissolved cakes, and as it can be sufficiently softened by 
the tongue, it is for many purposes extremely convenient 
Transparent gelatin, brightly coloured by dyeing substances, 
and oast in excessively thin sheets, is largely used for orna- 
mental wrappings for bon-bons, Ac. 

Various a&esive but non-gelatinous substances are, on 
account of their properties, known commercially as glue, ^d 
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are used as substitutes for ordinaiy glua Thus marine 
glue, employed in shipbuilding and for other purposes^ is 
a compound of indiarrubber and shell-lac diasdved in 
coal-tar naphtha. Glue substitutes are also prepared from 
the albuminoids casein and gluten, but they are not 
likely to become substances of any considerable commer^ 
importance. (j. pa.) 

GELDERLAND, Geldxbk. See Guxldxbland, Ouxl- 

DEBS. 

GEL^E, Claude. See Claude of Lobbaine. 

GELL, Sib William (1777-1836), classical scholar 
and antiquarian, was bom at Hopton in Derbyshire in 
1777. After the usual preliminary education, he entered 
Emmanuel College, Cambridge, taking his B.A. degree in 
1798, and afterwards becoming a fellow. About the be- 
ginning of the century he was sent on a diplomatic mission 
to Greece ; and on his return in 1803 he was knighted. In 
the following year he published his Topography of Troy and 
its Vieinityy illustrated and explained by drawings and 
descriptions. His Geography and Antiquities of Ithaca was 
published in 1807. In 1810 appeared The Itinerary of 
^ Greece^ with a Commentary on Pausanias and Strabo, and 
an account of monuments of antiquity existing in that country, 
This was followed in 1816 by the Itinerary of the Marea, 
being a description of tlu routes of that peninsula, a new 
edition of which was published in 1823, under the title of 
Narrative of a Journey in the Morea. His best known 
work is Pompeiana, or Observations on the Topography, 
Edifices, and Ornaments of Pompeii, in which he was 
assisted by Mr J. P, Gandy. The first part of this was 
published in 1817-19, and was translated into French in 
1828; the second part appeared in 1830-31. It was 
followed in 1834 by the Topography of Rome and its 
Vicinity. In Italy, whither he had retired on account of 
his health, he became acquainted with Queen Caroline, and 
his noble and disinterested behaviour during her trial ex- 
hibits bis moral character in a veiy favourame light. The 
queen showed her sense of his co-operation in her defence 

appointing him one of her chamberlains in 1820. He 
died at Naples in 1836. His drawings, representing a 
vonr large sorios of views of classical mins and localities, 
and executed, if not with much artistic skill, yet with great 
detail and exactness, are now in the print room of the 
British Museum. 

GELLERT, Christian FObchtegott (1716-1769), 
German fabulist, hymn-writer, and moral philosopher, was 
born 4th July 1715 at Hainchen, in the Saxon Erigebirge. 
He was educated at the university of Leipsic, where in 
1751 he was appointed an extraordinary professor of philo- 
sophy, a position which be occupied till his death, 13th 
December 1769. He wrote a romance, Leben der schwed. 
Grdfin von G vols., Leipsic, 1746), of little value, 

and several pastorals and comedies of, if possible, even less. 
His best works were his Fabeln und Erzdhlungm and 
Geistliche Oden und Lieder. Both are marked by a simple 
and easy directness of style. The latter express the maxims 
of a liberal piety, and werejreceived by Catholics and Pro- 
testants with equal favour. They are still widely popular 
in Germany. The best known is the hymn entitled “ Die 
Ehre Gottes aus der Natur.” " Not a little of Oellert’s fame 
is due to the time when he livetl and wrote. The German 
literature of the period was ifominated by the pedant 
Oottsched and his school A band of high-spirited youths, 
of whom Gellert was one, resolved to free themselves from 
the conventional trammels of such dictators, and began that 
revolution which was finally consummated by Schiller and 
Gkietha Gellert’s share in &e attempt was enhanced by the 
excellence of his personal character, his geiille piety, and 
his singular knack of gaining the reverence and love of 
young people. Part of his influence was also doubtless 
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•ttributable to his poBition as t professor, and to his widely 
popnlar leetores. 

See Oellert’s Werke (fint edition, 10 vole., Leipiic, 

1769-74, last edition, Berlin, 1867). His SdmnUliehe libeln und 
Endhlungtn and his OMliHu 0dm wnd LUder have often been 
pnbliAed separately ; the latest editions being those of Leipsio, 
1874, and Berlin, 1878. See translation by J. A. Murke. Oellert*s 
Fablea and other Poems (London, 1851X Lives of Oellert nave been 
written by J. A. Cramer (Leipsic, 1774) and by During (2 vols., 
Leipdc, 1888). 

OELLIUS, Aulus, author of the Nocle» Atiicoe^ was 
horn in the first half of the 2d centniy of the Christian 
era, most probably in Rome, and died about 180. Nothing 
is known of his personal history except from incidental 
notices in his own book. He studied grammar and rhetoric 
at Borne and philosophy at Athens, after which he returned 
to Rome, and held there a judicial office. His only 
work, the Nodes Atttcce, takes its name from having been 
begun during the long nights of a winter which he spent 
in Attica. He afterwards continued it at Roma It is 
compiled out of an Adversaria,” or common-place bouk, in 
which he had jotted down everything of unusual interest 
that he heard in conversation or read in books, and it com- 
prises notes on grammar, geometry, philosophy, histoiy, and 
almost eveiy other branch of knowledge. The work, which 
is utterly devoid of sequence or arrangement, is divided into 
twenty books. All these have come down to us except the 
eighth, of which nothing remains but the index. The 
Nodes Atticm is valuable for the insight it affords into 
the nature of the society and pursuits of those times, and 
for the numerous excerpts it contains from the works of 
lost ancient authors. 

The edUio pHneepa of Aulus Gellius appeared at Home in 1 469, 
and was speedily followed by many others in various uities of Italy, 
ospecifdly Venice. The best editions are those of Gronoviits 
(Ijeyden, 1706), Lion (Gottingen, 1824-1825), and Hertz (Lcipic, 
1858). AuIub Gellius has b^n translated into Kngliah by lieloe 
(London, 1795); into French by the Abbe do Vcrteuir(Paris, 1776- 
89), and by Victor Veiger y'aris, 1820-80); into German by Waiter- 
stem (Lemberg, 1785), and by Weiss, 2 vols. (Leiiwic, 1875-76). 

QELON, succeeded Hippocrates as tyrant of Gela in 491 
ac., and, by supporting the plebs of Syracuse in their 
quarrels against the aristocracy, became tyrant also of that 
city in 485 b.c. He used his power so discreetly that 
under him Syracuse attained an extraordinary degree of 
wealth and influence. The great event in Gelon's sub- 
sequent history was his defeat of the Carthaginians under 
Hamilcar at Himera, according to tradition on the same 
day that the Greeks defeated Xerxes at Salamis, 480 b.c., 
the result of his victory being that he obtained the lord- 
ship of the whole of Sicily. After Gelon had thus estab- 
lished his power, he made a show of resigning it ; but his 
proposal was rejected by the multitude, and he reigned 
without opposition till his death 478 b.c. His memory 
was held in such respect that, 150 years after his death, 
when Timoleon was erasing from Sicily every vestige of 
the tyrants that had once reigned there, he spared the 
statues of Gelon. See Stbacusb. 

GELSEMIUM, a drug, consisting of the root of Gelse- 
mium (or as sometimes less correctly called Gelseminum) 
sempervirens^ a climbing shrub of the natural order 
Loganiaceoe^ having a milky juice, opposite, lanceolate 
shining leaves, and axillary clusters of from one to five 
large, funnel-shaped, very fragrant yeUow flowers, whose 
perfume has been compared to that of the wallflower. 
The fruit is composed of two separable jointed follicles, 
containing numerous flat-win^ seeds. The stem often 
runs underground for a considerable distance, and indis- 
criminately with the root it is used in medicine. The plant 
is a native of the United States, growing on rich clay soil 
by the side of streams near the coast, from Virginia to the 
south of Florida. In the United States it is commonly 
known as the wild, yellow, or Carolina jessamine, although 
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in no way related to the true jessamines, which belong 
to the Oleacm. It was first described in 1640 by John 
Parkinson, who grew it in his garden from seed sent by 
Tradescant from Virginia; at we present time it is but 
rarely seen, even in botanical gardens, in Great Britain. 

The root, on analysis by KoUock in 1865, was found to 
contain an alkaloid (now called GeUemine or Gdstmia)^ a 
dry acrid resin, ^ per cent, of a volatile oil heavier than 
water, fatty resin, fixed oil, yellow colouring matter, gallic 
starch, albumen, gum, pectic acid, extractive matter, 
lignin, and 3*17 per cent of mineral matter, consisting 
chiefly of salts of potassium, calcium, magnesium, iron, and 
silica. The leaves and flowers were found to contain the 
same ingredients in less quantity. Eberle, who examined 
the root in 1869, states that the central woody portion of 
the root does not contain any alkaloid, and that therefore 
the bark is the physiologically active portion. In addition 
to the above, Wormley, in 1870, discovered in the root a 
cryst^ine substance named by him gelseminic acid, whose 
solution in alkalies exhibits a powerful blue fluorescence. 
It has, however, since been shown by Sonnenschein to be 
identical with tesculin, a crystalline glucoside found in the 
bark of the horse chesnut, JEsculus IIippocastanum» The 
active properties of gelsemium root have been proved by 
Wormley and Bartholow to depend upon the alkaloid 
gelsemine (C^jHij^NO^), which in the pure state is a 
colourless, odourless solid, not yet obtained in a ciystalline 
form, readily soluble in ether and chloroform, less so in 
alcohol, and very sparingly in water, except in the presence 
of hydrochloric acid, and having an intensely persistent 
bitter taste, perceptible in a solution containing only 
part of it by weight. 

The readiest and best test for gelsemine, detecting the 
smallest traces, ap|)ears to be the cherry-red colour developed 
when ceroHO-ceric oxide is added to its solution in concen- 
trated sulphuric acid. The dose of the alkaloid is from 
^th to ^ grain ; larger quantities are poisonous, 

|th of a grain having proved fatal in an hour and a half to 
a strong cat. 

The pharmaceutical preparation known as gelsemin con- 
sists chiefly of the resin, combined with uncertain propor- 
tions of the other constituents of the root, and is prepared 
by precipitation with water from the strong tincture. 

The medicinal properties of the rout were discovered by 
accident, the infusion having been administered instead of 
that of some other root, with the result of curing the fever 
for which it was taken. It was then experimented u|)on 
by the American eclectic practitioners. In 1852 Professor 
W. Proctor called the attention of the medical profession to 
its valuable properties ; and in 1864 it was placed on 
approval in the secondary list, and in 1873, so rapidly had 
it risen in favour, in the primary list of remedies of acknow- 
ledged value in the United States pharmacopoeia. It bos 
latterly attracted considerable attention in England ns 
a remedy for certain forms of facial neuralgia, especially 
those arising from decayed teeth, or involving branches of 
the fifth nerve. In the United States it is more particularly 
valued for controlling nervous irritability in fevers of a 
malarial type, in which it is said to excel every other known 
agent. TTie physiological action of the drug has Iwen care- 
fully examin^ by Bartholow, Ott, and Ringer and Murrell, 
firom whose investigations it apiHsars that it has a paralysing 
action on the motor centres, affecting successively tlie third, 
fifth, and sixth nerves, its fatal action being duo to its caus- 
ing paralysis of die respiratoiy muscles, and thus producing 
death by asphyxia. In large doses it produces alarming 
symptoms, which occasionally terminate fatally. These 
appear to vary slightly in different cases, but the more py 
minent are pain in the forehead and in the eyeballs, giddi- 
ness, ptosis^ a feeling of lightness in the tongue slurred 
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pronnnoiatioD, laboured respiration, wide dilatation of the 
pupils, and impossibility of keeping an erect posture. The 
mind in most cases remains cleu until shortly before death. 
The earliest and most prombent symptom of a fatal or 
dangerous dose is the drooping of the eyelids, which indi- 
cates the immediate administration of stimulants, for when 
the paralysis of the tongue which ensues extends to the 
epiglottis, deglutition becomes impossible, and the epiglottis 
is wt, unless the sufferer be placed in a forward position 
to ^p back and close the windpipe. The antidotes which 
have been found the most successful are carbonate of am- 
monia, brandy, aromatic spirits of ammonia, and morphia. 
It has been found that death may be averted by keeping 
up artificial respiration until the poison is eliminated by 
the kidneys. 

See EcUetie Dispmmtory, p. 186 ; Pharm. Joum.^ 3d sor., vol. 
vi. ; by Rin^r and Murrell, sc. in LanGet^ 1878, 1876-78 ; Halos, 
New BemcaieSf p. 890; Bartholow, MaUria Medicn^ p. 880; 
American Jmm, Pharm.^ 1866, 1870 ; Proe. Amer, Pharm, 
Aasoe^t 1878, p. 662 ; Praditumer^ 1870, p. 202 ; Grover Coo, 
Positive Medical Agents^ p. 114 ; Hughes, PnartMmdyvamyt vol. 
i p. 872; Sonnenschoin, BerUhic der deidsch, chem, Qes,^ xi. 
1182 ; Bontloy and Trimen, Med, Plants^ pt. xix. No. 181. 

OEMINIANI, Francesco (c. 1680-1762), a celebrated 
violinist, bom at Lucca about 1680. He received lessons 
in music from Alessandro Scarlatti, and studied the violin 
under Lunati, and afterwards under Corelli. In 1714 he 
arrived in London, where his performance and compositions 
attracted much attention. He was taken under the special 
protection of the earl of Essex, After visiting Paris and 
residing there for some time, he returned to England in 
1755. In 1761 he went to Dublin, where a servant 
robbed him of a musical manuscript on which ho had 
bestowed much time and labour. His vexation at this loss 
is said to have hastened his death, which took place at 
Dublin on 17th September 1762. He appears to have been 
a first-rate violinist, but most of his compositions are dry 
and deficient in melody. His Art of Playing the Violin is 
a good work of its kind, but his Guida Annonica is a 
miserable production. He published a number of solos for 
the violin, three sets of violin concertos, twelve violin trios. 
The Art of Accompaniment on the Harpsichord^ OrgaHy (be.. 
Lessons for the Harpsichord^ and some other works. His 
musical opinions had no foundation in truth or principle. 

QEMISTHS, or PLETHO, Georgius, held high office 
under the Byzantine emperors during the first half of the 
15th century, and derived his name, which signifies the 
Replete, from the extraordinary amount of his erudition. 
He is, however, chiefly memorable for having been the first 
person who introduced Plato to the Western world. This 
took place upon his visit to Florence in 1438, os one of the 
deputies from Constantinople on occasion of the general 
council. Cardinal Bessarioii became his disciple; he produced 
a great impression upon Cosmo de’ Medici; and though not 
himself making any very important contribution to the 
study of Plato, he effectually shook the exclusive domination 
which Aristotle had exercised over European thought for 
eight centuries. He promoted the union of the Greek and 
Latin Churches as far as possible, but his efforts in this 
direction bore no permanent fruit. He probably died 
before the capture of Constantinople. The most important 
of his published works are a treatise on the distinction 
between Plato and Aristotle as philosophers, and one on 
the religion of Zoroaster. In addition to these he compiled 
several volumes of excerpts from ancient authors, and wrote 
a number of works on geography, music, and other subjects, 
many of which still exist in MS. in various European 
libraries. i 

GEMS (^Ing^oif gemmae), engraved with designs, whether 
adapted for sc^ng (o^bpoyca, sigillum, intaglio), or mainly 
for artistic effect (m^nee e^pee, cameo), exist in a very 
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large number of undoubtedly genuine examples, extending 
from ^e mists of Babylonian antiquity to the decline o? 
Roman civilization, and again starting with a new but un- 
natural impulse on the revival of art. Apart from work- 
manship they possess the charms of colour deep, rich, and 
varied, of material unequalled for its endurance, and of 
scarcity which in many instances has been enhanced by the 
strangeness of the lands whence they came, or the fortuity 
of their occurrence. These qualities united within the small 
compass of a gem were precisely such as were required in a 
seal as a thing of constant use, so inalienable in its posses- 
sion as to become naturally a personal ornament and an 
attractive medium of artistic skill, no less than the centra 
of traditions or of religious and legendary associations. As 
regards the nations of classical antiquity all seals are classed 
as gems, though in many cases the material is not such as 
would strictly come under that heading. On the other 
hand, gems properly so called were not always seals. Many 
of the Babylonian cylinders could not have been so em- 
ployed without great difficulty, and when Herodotus (i. 195) 
speaks of every Babylonian wearing a seal (o-^yDiTyts), it may 
have been in most cases no other than a talisman having 
an inherent power derived from the subject of its design, 
consisting perhaps mostly of figures of protecting deities. 
He adds that every Babylonian carried also a staff on which 
it was unlawful for him not to have the figure of an apple, 
a rose, a lily, an eagle, or something else, as his badge or 
hrunfpovt from which it may perhaps be inferred that having 
selected some such badge for his staff he would necessarily 
have the same for the seal with which he attested his name. 
But if that had been the case, then the great mass of exist- 
ing cylinders could not have been seals in the ordinary sense. 
In Greece and Rome within historic tunes, gems were worn 
engraved with designs to show that the bearer was an 
adherent of a particular worship, the follower of a certain 
philosopher, or the attached subject of an emperor. It 
cannot be said that those gems may not have been used 
systematically as seals, but it is clear that they primarily 
served a different purpose Again, when the sense of 
personal ornament naturally attaching to a seal increased, 
and the resources both of material and skill were enlarged, 
the process of engraving gems in cameo, that is, with the 
design in relief mostly in such stones as by their differently 
coloured layers could be made to present a variety of sur- 
faces, came largely into fashion (see article Cameo, and figs. 
18, 19 in Plate L). As a rule these cameos are of a date sub- 
sequent to that of Alexander the Great ; but there are excep- 
tions in an Egyptian cameo in the Louvre, said to belong to 
the 12th dynasty, about 3000 b.c., and in some few Etruscan 
scarabs, which havingdeaigns in intaglio on the face have also 
reliefs engraved on the back, apparently in the same archaic 
manner of art as the intaglios. Such a scarab in carnelian 
was found at Orvieto in 1874 in a tomb along with vases 
dating from the beginning of the 5th centuiy B.a, and it 
will ^ seen from the engraving of this gem (Archdol. Zeit,^ 
1877, pi. xi., fig. 3 , compare figure of Siren on back of 
scarab engraved in Wieseler, Denhmdler der cdten Kunsty No. 
752) that, while the design on the face presents evidently 
the same subject which occurs on a scaraboid found in the 
treasury of Curium in Cyprus by General Cesnola (see his 
CypruSf pi. xxxix., fig. 5 , p. 381 ), the half-length figure 
of a Gorgon on the b^k seems to be the same in subject 
and treatment as a carnelian fragment, apparently cut 
from the back of a scaraboid, now in the British Museum. 
As further examples of the same rare form of cameo, the 
following scaraboids in the British Museum may be men- 
tioned : — (1) a carnelian eut from back of a scaraboid, with 
head of Gorgon surroundel by wings ; (2) eamelian scara- 
boid : Gor^n running to l|pf t, on face of gem an intaglio of 
Thetis giving armour to Aidrilles; (3) carnelian scaraboid? 
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bead of negro in profile, on face an intadio of a harp ; ^4) 
steatite acaraboid : head of Achelous, full fa^ with intaglio 
of citharist (Plate L, No. 13) ; (3) soaraboid in burnt oar- 
nelian: heaa of Achelous, fnU face, with intaglio of Ajax 
carrying body of PatroduB ; and four porcelain scaraboids 
from Camims, each with a negro’s head in relief oxr the 
back. 

In gem engraving the principal modern implement is a 
wheel or minute copper disc, driven in the manner of a lathe, 
and moistened with olive oU mixed with emery or diamond 
dust There is no proof of its use among the ancients, 
but M. Soldi, a practical authority on the subject, believes 
{Reme irdi., 1874, xxviiL p 147) that it was known 
before the time of Pliny, whose expression/^rvor terehrarum, 
as applied to the cutting of very hard stones, would fittingly 
characterize the rapid movement of the wheel At tibie 
same time these words, apparently the only ancient state- 
ment on the question, may equally refer to the motion of 
the drill, an instrument of constant use in antiquity, which 
in this case was employed to drive an iron tool fitted with 
a diamond point or splinter. In intaglios, when the larger 
spaces had been sunk with the drill, the design was worked 
out in detail by a tool with a diamond point, and finally 
polished, but not, it would appear, to the extent to which 
polishing is carried in modem work, for this reason, no 
doubt, that their finer tools left less of roughness to be 
smoothed away. Still a gem highly polished in the interior 
of the design need not be taken to be modern on that 
account, since it is known that many genuine ancient gems 
have been repolished in modem times, and since it is not 
known whether ancient engravers may not sometimes have 
resorted to excess of this process ; while on the other hand 
an intaglio dim in the surface of its design is not necessarily 
antique, since modern engravers have ol^erved this peculi- 
arity, and have imitated it with a success which, were there 
no other suspicions, might escape detection. Except in the 
hardest stones, much of the ancient gem engraving seems to 
have been done by a simple copper tool duly moistened and 
supplied with emery {o-fitpis or <rfivpt«, naxiuin). The 
Ethiopians in the time of Xerxes employed a fiint instru- 
ment, if that is what Herodotus means (vii. 69) when he 
says that their arrows were tipped not with iron but with 
a sharp stone, with which they also engrave their seals.” 
With such a tool steatite could be easily engraved, and it 
should be remembered that among very early gems this 
material is of frequent occurrence, while in the later art of 
Greece and Rome it can scarcely be said to exist ; and the 
inference is that, when processes had been invented to cut 
harder stones, the softer substances were discarded. Still 
it would not be correct to found more tlian a general argu- 
ment as to the comparative ages of gems on the different 
degrees of resistance in the stones themselves, even when 
deali^ with the works of one nationality, much less so in 
a review of ancient ^ms as a whole, for this reason, among 
others, that the decline of art is in technical matters often 
very like its infancy. It would be easy to show from pub- 
lished criticisms how certain classes of rude intaglios have 
been regarded now as the very earliest efforts of the art, 
now as debased; and at times it is difficult to choose between 
these judgments. In the present state of knowledge it may 
seem idle to inquire where the infancy of the art was passed. 
One thinks in Egypt, which otherwise is known for its 
intimate skill in working hard stones. Another says 
Assyria, which doubtless a civilization as remote as timt 
of Egypt, but has left no similar evidence of the masteiy 
of obdurate substances. The architectural and the artistic 
remains of the two nations present this broad distinction, 
^t th^ are of much harder material in the one case than 
in the other, whence it would be reasonable to expect that 
ut least the invention of the pointed tools had proceeded 
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I from Egypt, though of course if the idea of engraving gems 
I originated vrith soft stones and simple implements such as 
I flints, that origin may well have been in Awyria. Possibly 
the marked difference in the shape of the gems peculiar to 
these two nations bespeaks little contact between them in 
this matter. The favourite shapes in Assyria were the 
cylinder pierced lengthways, and sometimes fitted with a 
swivel so as to be used as a seal, and the cone also pierced 
but not requiring a swivel, since the design was cut on its 
base. When inscribed, a cylinder generally states three 
things, — the name of the owner, his father’s name, and the 
name of his protecting deity. But there are exceptions, as 
for example, a cylinder in the £iblioth6que at Paris in- 
scribed, “Alchaloum, servant of Jehastukur,” which from 
the Semitic form of name ** Alchaloum ” has been thought 
to have belonged to a Jewish captive in Babylon. A 
cylinder supposed to be the seal of Sennacherib, in the British 
Museum, is not inscribed. Another, purporting to be the 
seal of Igli, son oi Uruck, the oldest king of Arayria, is re- 
jected by M. Oppert as not having any such antiquity. An 
agate seal from Khoreabad reads, ‘‘Nipishi, of King Tiglath 
PiloBcr, king of Assyria, son of Haou Liklikhus, king of 
Assyria.” But, as has already been said, many of the 
cylinders could not have been employed as seals without 
difficulty, and it appears to result from the most recent 
study of the designs on them that frequently their main 
function was to act as talismans in the system of magic 
generated among the Chaldmans. In what seems to be the 
oldest examples the design is sunk by a pointed tool pushed 
backward and forward in long straight lines. In the next 
stage round cavities are sunk here and there in the design 
by means of a drill, when greater depth is required, while 
the shallow parts are worked out with tdie pointed instru- 
ment By practice in utilizing both methods the Assyrians 
reached whatever skill they could boast in this branch of 
art. The materials are hmmatite, jasper, calcedony, sard, 
basalt, agate, lapis lazuli, rock crystal, alabaster, por- 
celain, quartz, glazed clay. Mr King classes them under 
four periods, beginning as early as 2234 b.c. 

In Egypt the favourite form of gem was a scarab (beetle), 
having a fiat surface underneath, on which was engraved a 
hieroglyphic design. The common materials are green 
jasper and porcelain. From the soft nature of the porcelain, 
and from the strict adherence to the scarab shape, it may 
be inferred that they were used much less as seals than as 
a sort of badges or ornaments, and this is confirmed by the 
finding of largo numbers of them in foreign countries, as at 
Camirus in Rhodes and in Etruria, where the hieroglyphics 
could not have been understood. No doubt it may be true 
that those specimens had been manufactured by PhoBiiiciaus 
for export to those countries merely as articles of ornament, 
but had the originals been strictly held by the Egyptians tu 
be seals, it would have been the height of dishonesty in the 
Phoenicians to reproduce them in this way. In Egypt, 
however, the art of gem engraving was not confined alto- 
gether to scarabs, as may be seen among other interesting 
exceptions in the oblong intaglio of g^en jasper in the 
Louvre {Gazette ArcheoL^ 1878, p. 41) with a design on both 
sides, representing on the obverse, as known from the 
cartouche, Thothmes 11. (1800 b.c.) sla^ng a lion, and on 
the reverse the same king drawing his bow again*^ his 
edemies from a war chariot In the Louvre also is an 
Egyptian gem, said to belong to the 12th dynasty, 3000 
B,c. But uninteresting in themselves as are the scarabs of 
Egypt, they have this accidental importance in ^e histoiy 
of gem engraving that they furnished the PbccniciauB witt 
a model which they first improved as ret^ards t^ intaglio 
by a freer spirit of design, gathered jiartly from Egypt and 
partly from Assyria (see the Phcenician scarabs from rbarras 
in Sardinia and from Cyprus). The scarab thus improved 
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they eosununioated to the Etroscans, under whoee ekilfnl 
bands it reoeired often a degree of delicacy in the work- 
manship which has not been equalled in the gems of any 
other country. The best specimens are due to the influence 
of Greek art in the 6th century b.o. or somewhat later. 
The subjects engraved are Greek in origin, and the habit 
of inscribing the names of the subjects is an early Greek 
habit, but with this difference, that the Greeks would be 
correct in the naming, while the Etruscan artists are [lerhaps 
as often wrong as right The name of Tydeus, for instance 
(TYTE), is assigned in one case to a figure scraping himself 
with a strigil, and in another to a fallen warrior, who other- 
wise would be identified as Capaneus. Again a figure 
washing his hair is called Peleus, and Achilles sulking 
becomes Theseus, to the exercise of much ingenuity in times 
past With these and other examples it should no longer 
be necessaiy to cast about for an unusual form of the legend 
of the Seven against Thebes, when five only of their names 
are found beside five figures on what is the most celebrated 
of existing scarabs — a camelian in the Berlin Museum 
(Winckelmann, AlU Dejikmaler^ No. 105). Another scarab 
of first importance is a banded onyx in Florence represent* 
ing the Salii carrying their shields, inscribed AngiU and 
AUe, For Etruscan scarabs see Etruhia, vol. viii. p. 640. 

While the Phoenicians have left actual specimens to show 
with what skill they could adopt the systems of gem en- 
graving prevailing at their time in Egypt and Assyria, the 
Israelites, on the other hand, have left records to prove, if 
not their skill, at least the estimation in which they held 
engraved gems. **The sin of Judah is written with a pen 
of iron and with the point of a diamond ” (Jerem. xvii. 1). 
To pledge his word Judah gave Tamar his signet, bracelets, 
and staff (Gen. xxviii 18); whence, if this passage be com- 
pared with the frequent use of seal ” in a metaphorical 
sense in the Bible, and with the usage of the Babylonians 
already cited from Herodotus, it may be concluded that 
among the Israelites also evety man of mark at least wore 
a signet. Their acquaintance with the use of seals in Egypt 
and Assyria is seen in the statement that Pharaoh gave 
Joseph his seal as a badge of investiture (Gen. xli. 42), and 
that the stone which closed the den of lions was sealed by 
Darius with his own signet and with the signet of bis lords 
(Daniel vi 17). Then as to the stones which were most 
prized, Ezekiel (xxviii 13), speaking of the prince of I^re, 
mentions the sardius, topaz, and diamond, the beiyl, onyx, 
and jasper, the sapphire, emerald, and carbuncle, stones 
which again occur in that most memorable of records, the 
description of the breastplate of the high priest (Exodus 
xxviii. 16-21, and xxxix. 8). Twelve stones grouped in 
four rows, each with three specimens, may be arranged on 
a square, measuring a palm, not a span, so as to have the 
rows placed either vertically or horizontally. If they are 
to cover the whole square, then they must be cut in an 
oblong form, and if the names engraved on them are to run 
lengthwise, as is the manner of A^yrian cylinders, then the 
stones, to be legible, must be grouped in four horizontal 
rows of three each. There is in fact no reason to suppose 
that the gems of the breastplate were in any other form than 
that of cylinders such as abounded to the knowledge of the 
Israelites, with this possibility, however, that they may 
have been cut lengthways into half-cyUnders like a frag- 
mentary one of sard in the British Museum, which has 
been mounted in bronze, and, as a remarkable excep- 
tion, has been set with three small precious stones now 
missing. It could not have been a seal, because of 
this setting, and because the inscription is not reversed. 
It reads : ** Nabu .... [son of] Iddina-Nergal (?). . . . son 
of Nabu-zira-iddin .... Khi (1)-su-ba according to 

Mr Pinches. The names of the twelve tribes, not their 
standards, as has bean thought, may have been engraved 
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in fas hion, jnat as on the two onyx stones in the pre* 

I ceding verses (Exodus xxviii 9-11), wlmre there can be na 
question but that actual names were incised. On these two- 
stones the order of the names was according to primogeni- 
ture, and this, it is likely, would apply to the breastplate 
also. The accompanying diagram will show bow the stones. 
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Jewiah High Priest's Breastplate. 

supposing them to have been cylinders or half cylinders may 
have been arranged consistently with the descriptions of tho 
Beptuagint. In the arrangement of Josephus the jasper is 
made to change places with the sapphire, and the amethyst 
with the agate, while our version differs partly in the order 
and partly in the names of the stones, but probably in all 
these accounts the names had in some cases other mean- 
ings than those which they now carry. From the fact 
that to each tribe was assigned a stone of different colour, 
it may be taken that in each case the colour was one whick 
belonged prescriptively to the tribe and was symbolic, as in 
Assyria, where the seven planets appropriated each a specials 
colour (see Brandis in the Berlin HermeB^ 1867, p. 259 sg., 
and De Sacy, Reme Archhlogigue, 1869, and compare Be- 
velation xxi. 13, where the twelve gates are grouped in 
four threes, and 19, 20, where the twdve precious stones of 
the walls are given). The precious stones which occur 
among the ejUnders of the British Museum are sard, 
emerald, lapis lazuli (sapphire of the ancients), agate, onyx, 
jasper, and rock ciystaL Both JSlian ( Far. JSist^^ iy, 34)' 
and Diodorus (L 75) speak of an object known as an image 
of truth worn round the neck of the judge, who of course 
was a priest, in ancient Egypt; but how far this may have 
suggested or corresponded with the Jewish breastplate is 
not to be made out. 

The records of gem engravers in Greece begin in the 
island of Samos, where Mnesarchus, the father of the philo- 
sopher I^thagoras, earned by bis art more of praise than of 
wealtL llience also came Theodorus, who made for Poly- 
crates the seal of emerald (Herodotus, iil 4p, which, ac- 
cording to the curious story, was cast in vain into the deep 
sea on purpose to be lost. That the design on it was a 
lyre, as is stated in one authority, is unlikely, now that 
Benndorfs ingenious reading of Pliny {Nat. Hiit.^ xxxiv. 
83) has shown that the portrait statue of Theodorus made 
by himself was in ill probability a figure holding in one- 
hand a graving tool, and in the other, not, as previously 
supposed, a quadriga so diminutive that a fly coidd cover 
it with its wings, but a scarab vrith the engraving of » 
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quadriga on its face {Zeitickrift fitr die Oede/miA. Oymr 
MOA^ 1873, pp. 401-^1), whence it is not unreason- 
able to eonclnde that this scarab in fact represented 
the famons seal of Polycrates. Shortly after 600 B.a 
there was a law of Solon’s forbidding engravers to retain 
impressions of the seds they made, and this date would fall 
in ronndly with that of Theodoras and Mnesarohus, as if 
there had in fact been jnst about then a special activity and 
unusual skill That the art had been practised perhaps for 
several centuries before in Greece is probable from the 
general usage of sealing implied in Solon’s law, from the 
extraordinary degree to which it obtained soon after his 
time, and from the influence which was exercised on the 
Greeks in such matters by the Fhcenicians, Egyptians, and 
Assyrians. Yet it is singular to find, as Pliny points out 
(xzxiiL 4), no direct mention of seals in Homer, not even in 
the passage (Iliads vi, 168) where Bellerophon himself 
carries the tablets on which were written the orders against 
his life. Then as regards the rings or seals of Prometheus, 
of Midas, of Minos (which like that of Polycrates was 
thrown into the sea in vain), of Phocus, and of Orestes, 
the legends may not all have come down from a very early 
period, but that of Phocus can at least be traced back to 
the time of Polygnotus, while that of Prometheus may be 
taken to have inspired the seal (engraved JRev, Arck, 1878, 
pL XX.) on which the Titan is seen bound and submitting 
to the vulture. Or, conversely, such a gem may have sug- 
gested the legend of the ring which he bore as proof of his 
former punishment There is no need to put it much later 
than 600 B.a, and it is a specimen of a class of lentoid gems 
which of late years have been found in small numbers 
chiefly in the Greek islands. Two more of them from the 
British Museum collection are engraved in PL I., figs. 2 and 
3. As a rule the materials are comparatively soft, most fre- 
quently steatite and haematite, while the designs consist 
mainly of animals so turned and twisted as to cover almost 
the entire surface of the gem. Certain exceptional cases, 
where the design is taken from legend or mythology, may 
be seen in the Sevue ArchMogique, 1878, pi. xx., Nos. 
1-3; for the ordinary subjects see Jievue Arck, 1874, 
pL xii; Schliemann, Mycence, pp. 112, 202, 362; Cesnola, 
Cyprus, pi. xxxviL 9, and pL xxxviii. 21, 23; and for gold 
siraets with designs in this stage of art see Schliemann, 
ifyeence, p. 223; Cesnola, Cyprus, pL xxxiv. 2; and 
Revue Arck, 1874, pi. iv., No. 44, in which volume is 
an interesting article on early engraved gems by Count 
Gobineau. In most cases the designs though heraldic 
rather than natural, with a prevalence of animal forms 
perhaps due to notions of heraldry, are yet so singularly 
free from Egyptian or Assyrian influence that they must be 
assigned as essentially Greek productions, possibly from a 
period when Oriental examples had lost sway. Not to 
cany the image of a god on your seal ” was a saying of 
Pythagoras; and, whatever his reason for it may have 
been, it is interesting to observe him founding a maxim 
ou his father’s profession of gem engraving (Diogenes 
Laert, viiL 1, 17). 

From the time of Theodoras to that of Pyrgoteles in the 
4th oeutuiy B.a is a long blank as to names, but not alto- 
gether as to gems, the production of which may be judged 
to have been carried on assiduously from the constant 
necessity of seals for every variety of purpose. The refer- 
ences to them in Aristophanes, for example, the lists of 
them in the ancient Inventories of treasures in Athens, and 
the number of them found by General Cesnola in the 
treasure chambers of Curiam in Cyprus confirm this fre- 
quent usage daring the period in question. To it belong 
hi particnlar the inscribed gems mentioned in Abch jbolooy 
(voL il p. 363), indnduig the Woodhonse intaglio there 
figured ^ 358), which may be referred to as perhaps the 


very finest example of Greek gem engraving that has come 
down to u& It would stand early in the 6th century b.o., 
a date which would also suit the head of Eos from Ithome 
in Messenia (PI. I., fig. 14), the head (fig. 6), the citharist 
(fig. 9), while the scarabs (figs. 6, 7), though apparently of 
Etruscan origin, obviously r^ect the character of archaic 
Greek art, as far as concerns the shallow catting and the 
delicate execution of minute details. The touch which 
isolates a design and literally arrests the eye they do not 
possess, but by comparison they render it more distinct as 
it exists in the Woodhouse gem already mentioned, and in 
figs. 8, 10-13, and 16 in Plate L, all of whicli may be 
assigned to the end of the 5th century b.c. Singularly 
beautiful in this class are the two Cesnola gems {Cyjmis, 
pi. xxxix. figs. 1, 2), the latter, simple and even awkward 
in parts, yet on the whole conceived by a Greek mind 
imbued with the poetry of art, while the former is rathor 
a triumph of faultlessness, delicate as the colour of the 
stone on which it is engraved. 

By the beginning of the 4th century b.c. every element 
of archaism had vanished ; but gems of this period are 
scarce, except in the collection of St Petersburg, which has 
obtained them exclusively from tombs in the Crimea. 
Foremost among them are the two by Dexamenus of Chios, 
the one, a calcedony with the figure of a stork flying, and 
inscribed in two lines, the letters carefully disposed above 
each other, AEBAMENOS EIIOIE XIOS {Compte-rendu dt 
la Commiss. Arck St Petershury, 1861, pi. vi. fig. 10), 
and the other, an agate with a stork standing on one leg, 
inscribed AEBAMENOS simply {Compte-rei^u, 1865, ^ 
iii. fig. 40). A third gem, apparently by the same 
Dexamenus, is a carnelian belonging to Admiral Soteriadcs 
in Athens, and has a portrait head, bearded and inscribed 
AEBAMENOS EHOIE {Compte-^rmdu, 1868, pi. i. fig. 12). 
Apart from the splendour of their workmanship, those three 
gems are interesting for the variety of their inscriptions. 
Thus a name standing alone in the nominative case, when 
it does not describe the subject of the design, will indicate 
the artist. Again, when the nationality of the artist is 
added it should follow the verb as a rule, which, however, 
is not without exceptions. EHOIE for EHOIEI is an 
archaism. The design of a stork flying occurs on an agate 
scarab in the British Museum from the old Cracherode 
collection, and therefore beyond all suspicion of having been 
copied from the more recently discovered Eertch gem. The 
condition of the surface and the skill of execution are both 
interesting. Beckoned among the best of the Crimea gems, 
and that is equivalent to saying among the best of all gems, 
are the following: — (1) a burnt scaraboid with an eagle 
carrying off a hare ; (2) a gem with scarab border and the 
figure of a youth seated playing on the trigonon, very much 
resembling the Woodhouse intaglio (both engraved, Compte- 
rendu 1871, pL vi figs. 16, 17) ; (3) a scaraboid with 
border and the design of a horse running at speed, with 
which may be compared a carnelian scaraboid in the British 
Museum from the old Hamilton collection, and again on 
this account above suspicion, if the great beauty of the work 
were not alone convincing ; the horse is here stung by a 
gadfly ; (4) an ovoid calcedony, mounted on a chain to be 
worn as a collar, with an intaglio of a Gorgon (3 and 4 en- 
graved, Compte-rendu, 1860, pi. iv. figs. 6 and 10). In 
ftese, and in almost all Greek gems belonging to this 
period of excellence, the material is of indifferent quahty, 
consbting of agate, calcedony, or carnelian, just as in the 
older specimens. Brilliant colour and translucency are ^ 
yet not a necessary element, and accordingly the design is 
worked out solely with a view to its own artistic merit. 

At this stage appears the name of Pyrgoteles, of whom it 
is said that he alone was permitted to engrave the portrait 
bead of Alexander the Great The portrait head ol 
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Alexander rivan in FL I, fig. 16| is not likely to represent 
the art of wis time, but more probably belongs to the age 
cd Angastas who used this design as a seal On the other 
hand Sie ancient pastes (figs. 20-22) will convey a notion 
of the gem engraving of the time of Alexander. Still it 
should be observed &at one of the special difficulties of the 
subject is to account for the scarmty of gems from this 
period of wealth, luxury, and artistic activity in all direc- 
tions. Possibly not a few belong to it which it is thought 
safer to class as Boman, This much at least is certain, 
that Boman art altogether was a prolongation, hardly a 
development, of the Macedonian art Those Roman en- 
gravers may have been conscious of this who boldly placed 
on their productions the names of celebrated Greek artists, 
as for instance on a garnet in the British Museum, having 
a figure perhaps of Jason and inscribed with the name of 
Phidias (^EIAIAS EllOEI) ; others elsewhere profess to 
be the work of Polycletus or of Scopas. The same effronte^ 
was seen in sculpture, and unfortunately has revived again 
in the gem engraving of comparatively recent times, as may 
be seen in a calcedouy intaglio of the head of Alexander 
the Great in the British Museum, which, though clearly 
modern, claims to be the work of Pyrgoteles. 

From literaiy sources are known the engravers Apolloni- 
des, Chronius, Trypbon, Satyreius, and Dioscurides, but 
the date of the last-mentioned only is certain. He lived in 
the time of Augustus, whose portrait he executed, and did 
not, it may be supposed, inscribe his own name on it in 
full On the other hand, if, as Pliny states, it became a 
custom afterwards to seal with this portrait of Augustus, it 
would be natural enough to place on the copies of it made 
for that purpose the name of Dioscurides. With this view 
of the case may be reconciled two gems bearing his signature 
in the British Museum — the one a jacinth, the other a 
Bard — and both obviously portraits which, though more 
resembling Julius Caesar than Augustus, might yet be re- 
garded as unsuccessful portraits of the latter. Of the two 
the jacinth, which is from the Blacas collection, is 
doubted by Brunn ; the other is a higher class of work, 
and yet even it presents some difficulties that require the 
theory of an imitator, most probably a Boman one. The 
obtrusive display of the wreath and the fringe of drapery 
round the bust are details which, apart from the style of 
workmanship, are objectionable. That the name of this 
engraver has been often added to modem gems is true 
enough, and in sonde cases also it may have been in modem 
times inscribed on perfectly ancient gems. Even among 
those which appear to be in all respects antique there are 
differences in the spelling and form of the letters not to be 
accounted for if they had come from his hand, but intel- 
ligible if they had been made by ancient copyists. Abbre- 
viations such as AI02K for Dioscurides, or EIIIT for 
Epitynchanus, are alwa^^s suspicious. EnTTYTXA, on a 
b^utifnl cameo of the young Marcellus, might seem to have 
been abbreviated by the accident which broke off the lower 
part of the gem, but the inscription does not bear examina- 
tion except as the work of a modern hand. Not necessarily 
modem is the inscription A102K0YP1A, on a fragmentary 
amethyst, with a he^ which may perhaps have been meant 
for Alexander the Great, whose portrait, as has been said, 
was used as a seal by Augustus, and may have been exe- 
cuted for him by Dioscurides. It is possibly an ancient 
copy of this seal, with the addition of the name of the 
or^;inal artist to show that it is sa With regard to the 
question whether a name standing in the genitive case may 
indicate the engraver, the evidence is affirmative, if for 
no other reason than that the names are most frequently 
Greek, while th6 owners or collectors of gems in Italy were 
Romans. Collecting was a passion with wealthy Romans, 
bat their namM have not snrvived on gems. Names like 
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Aulus or Gnmns, written in Greek letters, cannot indicate 
a Boman of position, but on the contrary show that it was 
to the naturalised Greeks that the Romans looked for their 
engravers. When, for instance, one gem reads SOAONOS 
and another SOAON EIIOIEI, it is fidr to conclude that 
we have to do in both with an engraver named Solon, if the 
inscriptions are genuine. The former occurs on a gem 
found with jewellery at Pompeii (Bullet. tTImL Arch., 1863, 
91), so that if the other examples of it, c.y., on the Strossi 
edusa in the British Museum, and on the so-called head 
j of Mfficenas, be inventions of the 16th or 17th centurie^ 
they are at least correct in reproducing a name which is 
I now seen on one undoubtedly ancient intaglio. Obviously 
I one or more gems so inscribed must have existed in the 
16th or 17th centuries, and this fact alone of the existence 
I of several gems with the same name would suggest if not 
actually prove that it was the name of an engraver, The 
other inscription, SOAGN EIIOIEI, on an intaglio of 
Diomedes carrying off the Palladium, though known 
since the year 1660, has not always passed unchallenged. 
The Medusa just mentioned is a gem of extraordinary pre- 
tensions, but very unsatisfactory when compared with good 
Greek work. In the matter of names the evidence as to 
the Greek usage, though very slight, is not at variance with 
what may be gathered from the coins where the names of 
the die-sinkers appear either in the nominative or genitive 
case. 

In the discussions as to what is or is not proper in the 
way of engravers’ signatures, frequent reference is made to 
the inscription EYTYXHS AIOSKOYPIAOY AIPEAIOS 
EH, which occurs twice— on a pale amethyst said last 
century to belong to the prince of Avella, and on an 
amethyst in the Marlborough collection. The design on the 
two is identical, consisting of a helmeted bust of Minerva 
in full face. Unless what was formerly the Avella gem is 
now the gem belonging to the Marchese Strozzi of Florence, 
then this again must be a third example. Professor 
Maskelyne in his CcUcdogue quotes Mr King as agreeing 
with him that the Marlborough gem (No. 81) is not a copy 
as Brunn supposed, but may be regarded as an original work 
of Eutyches till the Avella gem be proved to exist elsewhere. 
But Stephani insists on the inscription being a modern pro- 
duction, especially on account of the contraction Ell for 
EIIOIEI, which he says had arisen through the last letters 
OlEl being hidden from the modern copyist, either owing 
to the setting, or from some other cause. The gem which 
Cyriacus of Ancona and a contemporary of his saw and 
described in the early part of the 15th century had the full 
inscription, and possibly it was from an inexact impression 
of it that the Marlborough gem was made (Cfmpte-rendu^ 
1861, p. 157). Another celebrated Marlborough gem with 
the he^ of the dog-star Sirius, inscribed PAIOS EIIOIEI, 
is condemned by I^ofessor Maskelyne in his Catalogue (No. 
270), as it deserves to be. Apparently meant for the same 
engraver, though written differently, is the PNAIOS on the 
b^l in the British Museum with the head of Hercules, as 
to which Kdhler’s adverse judgment appears to be entirely 
just. SKYAAS, which is found on an amethyst head of 
I’an in the Briti^ Museum executed with wonderful exact- 
ness of detail, is not disputed, except as to whether it is the 
name of the engraver or the owner. Among the other 
names which have been more or leas the subject of discus- 
sion are those of Hyllus, who also claims to be a son of 
Dioscurides, Epitynchanus, Agathopus, Euodus, Felix, 
Mycon, Aliion, Admon, Onesas, Protarchus, and Alexas. 

The habit of oem collecting is recorded first in the inetuioe of 
Ismenias, a muncian of Cypi^ who appears to have lived HU the 
4th century B.c. But thoimh individuid collectors are not again 
mentioned till the time of Mithradates, whose cabinet was earned 
ofi to Rome by Pompey, stUl it is to be inferred that they existed, 
if not pretty generally, yet in such places as Gyrene, whefe the 
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painon fbr gem« wu to grest that the poorest person owned one 
worth 10 minas, and where, according to JElian ( Vdr, Mid,, xiL 
c. 80), the skill in engraving was astonishing. I^e first cabinet 
(daotyliotheca) in Rome was that of Scanma, a step-son of Sulla. 
Gnsar is said to have formed six cabinets for public exhibition, and 
from the time of Augustus all men of refinement were supposed to 
be judges both of the art and the quality of the stones. To this 
pretension is doubtless due most of the existing gems engraved on 
large beautifhl jacinths, garnets, sards, beryls, and ametliysts, 
leaving, as regards purely technical skill, nothing to be desired. 
Except in portraiture, and iu grylli or conceits, in which various 
things are combined into one, often with much skill, the subjects 
were as a rule only variations or adaptations of old types handed 
down from the Greeks. When new and distinctly Roman subjects 
occur, such as the finding of the head on the Capitol, or Faustulus, 
or the she-wolf with the twins, both the stones and tlu! work* 
manship are poor. In such cases, where the desis^ stirs a genuine 
national interest, it may happen that very little of artistic rendering 
will be acceptable rather than otherwise, and much more is this 
true when the design is a itymbol of some article of faith, as in the 
sarly Christian gems. There both the art and the material arc at 
what may be called the zero of engraving ; that is to say, it has 
reached the point beyond which barbarousness or folly sets in. The 
usual subjects on the early Christian gems are the fish, anchor, ship, 
dove, the j^d shepherd, and, according to Clemons, the lyre. 
Under the Gnostics, nowever, with whom tnere was more of sjiecn- 
latiou than of faith, symbolism was developed to an extent which 
no art could realize without the aid of writing. A gem was to 
them a talisman more or loss elaborate, and the difficulty is to 
make out how they carried them. Many specimens exist, but none 
show signs of mounting. The matorials are usually hffimatiio or 
iaspar. As regards the designs, it is clear that Egyptian hoiitcgb 
have been most drtiwn upon. But the symbolism is also largely ! 
associated with Mithraic worship. The name Abraxas or Abrasax, 
which, from its frequency on uiese gems, has led to their Inniig 
called also Abraxas gems," is, when the Greek letters of which it 
is composed are treated as Greek numerals, equal to 865, the num- ' 
iter of days in a year, and the same is the case with MEiePAS. 

More interesting, from the occasionally forcible portraiture and 
the splendour of some of the jacinths employed, are the Sassatiian 
gems, which as a class may be said to r^resont the last stage of 
true gem engraviug in ancient times. In the middle ages and 
onwarfls metal stamps were found more serviceable for the purfiose 
of sealing, and though engraved gems still continued to be a luxuiy 
of the groat, the old tnmitions were broken through, os may bo 
seen, for example, in the large crystal in the British Musoum repre> 
sentin^ Susanna and the Elders, made by order of the French king 
Lotha&, 954-986. With the revival of classical tastes under 
tile patronage of pones and princes in the Cinqucceiito period, it 
was natural that tnis branch of art should have a new career of 
activity, which, after a ln|i 80 during the 17th century, again during 
the last centuiy revived under an even greater amount of encour- 
agement from men of wealth and rank. In this lost period the 
names of engravers who succeeded best in imitating clasBical desi|pis 
were Pichler Q^l. l.,fig. 28), Natter, and the Englishmen Marchant (tig. 
29) and Burch. Compared with the Greek gems on the same plate, 
it will be seen that what at first sight is attractive as refined and 
delicate is after all mere pretence of refinement, and entirely devoid 
of the ancient spirit. Tne success with which modem engravers 
imposed on collectors is recorded in many instances, of which one 
may be taken as an instructive type. In the Biblioth^ue in Paris 
(Chabouillet’s catalogue, No. 2337) is a gem familiarly known as 
the signet of Michelangelo, the subject being a bacchanalian 
icene. So much did he admire it, the stoiy says, that he copied 
from it one of the groups in his paintings in the Sistine cha|)ol. 
The gem, however, is evidently in this part of it a mere copy from 
Uichelangelo's group, and altogether is a later production. 

The gems engraved in Plate 1. show a progressive develop- 
ment ot the art from the earliest times down to last century. 
Tiifw are all in the British Museum, and are enlai^ed to about a 
half more than their real size. No. 1, Porcelain scarab, from 
Camims in Rhodes ; No. 2, Garnelian, lentoid gem, from lalyssiis, 
in Rhodes ; No. 3, Crystal, lentoid, from lulyssns ; No. 4, 
Paste Bcaraboid, from Ibarras, in Saidinia ; No. 5, Carnelian, head 
of a king ; No. 6, Crystal scarab, Gorgon ; No. 7, Carnelian scarab, 
Oitharist ; No. 8, Said, female fi^re with water jar; No. 9, Steatite 
scaraboid, Oitharist; Nos. 10-18, Four sides of an amethyst, 
Mssnads ; No. 14, Agate, Eos ; No. 15, Carnelian, unknown ; No. 

Carnelian, head of Alexander the Great, as Helios ; No. 17, 
Sar^ bead of Zeus; No. 18, Sardonyx cameo, Actieon ; No. 19, 
S^onyx cameo, head of Athena ; No. 20, Paste, Victory ; No. 
21, Paste, Mienad; No. 22, Paste, Victory sacrificing bnll; No. 
28, Agate scaraboid, Priest ; No. 24, Ametl^st, head of Bmtu8(f) 
from ^odes, inscribed C . I . Q.; No. 25, Jacinth, Sassanian por- 
trait ; No. 26, Gnostic gem ; No. 27, Christian gem, the Good 
Sheplmrd; No. 28, Modem gem, by Pichler; ifi). 29, Modem 
gem, by Haiohant 


Ziismfttrs.— SeeM. A. Levy, Ste^iimdO 0 nmmi, with three plates 
of gems having Phcenician, Aramuo, and old Hebrew inscriptions, 
Breslau, 1869 ; and, on the same subject, De Vogue, in the Jtmn 
ArMologiquc, 1868 (xvil), p. 432, ^ 14-16; De Saulcy, in the 
Btn, Arch,, 1869 (xx.), p. 101, “ Reonerobes sur le costume chei 
lea Juifs;" Victor Ancessi, L'EgypU d MoUe, Paris, 1876, giving on 
plate 7 a fimeiful restoration of an Egyptian breastplate ; Soldi, in 
tbeiSsv. Arch,, 1874 (xxviii.), p. 147, on Babylonian cylinders; 
Count Oobineau, in the J2sv. Arch,, 1874 (xxvii.), p. Ill and p. 
179, on early Oriental gem engraving. Fr. Lenormant, in the lUv. 
Arck, 1874 (xxviii. ), pL 1 2, gives five examples of early lentoid gems, 
and seven more gems of the same class are given by A. S. Imrray 
in the i2sn. Arch., 1878, pi. 20. On Greek and Roman gems the 
principal authorities are Kohler, Oucmmdtt Sehr\ften, iiL and v., 
and Stephaiii, in his notes to these volumes, and in the C<mpte~ 
rendu de la Commission Imperiale de St Petersbourg, 1870-1 , p. 
216 and pp. 221-224. Opposed to them is Brunn, in his GesehicUe 
der Oriechisehen Kiknatler (1859). ii. p. 448, where a fhll discussion 
of Greek and Roman gems will be found. See also Krause, 
Pyrgoteles, Halle, 1856, and Bollettino delV Jnd, Bom,, 1881, p. 
105; 1884, p. 116; and 1889, p. 99. In England the autho- 
rity is C. W. King, Antique Gems, 2d edit., London, 1866; 
Handbook qf Engraved Gems, 1866 ; Precious Stones, 1865 ; 
Gnostic Gems, 1864 ; and appendix on ancient gems in Cesnola’s 
Cyprus, which gives 11 plates of gems. Of special interest 
as regards the atones used by ancients, and valuable as a criticism 
of a single collection, is Prof. Maskelyne’s Catalogue qf the MarU 
borough Collection^ privately printed in 1 870. This collection is now 
the property of Mr Bromielow. On Abraxas gems see Barzilai, Uli 
Atiraxi, Tneste, 1873, and Matter, Hiatoire du Gnosticisms, An 
indispensable book of reference is Raspers Catalogue of Tassif's 
large series oj Sulphur Casts, Among catalogues of public collec- 
tions are Tolken’s Verzeiehnissd,preu8s, Qemmen, 1885; Chabouillet’s 
Catalogue des CanUes et Pierres Gravies de la BihlioUUque Imperiale, 
Paris, 1856 ; and Jansson’s Nederlandsch-Rom, Daktyliotheek, Ley- 
den, 1844. Older works are generally of small critical value, but 
the following may be mentioned : — Winckelinanu, Description des 
Pierres Gravies du Feu Baron de Stosch, Florence, 1760 ; Yiseonti, 
Opere Varie, ii. p. 115-886 ; Mariette, Traiti des IHerres Gravies \ 
Millin, Pierres Gravies, and Introdvdion d VJStude des Pierres 
Gravies, Paris, 1796. (A. B. M.) 

QEMSBOK {Oryx gazella^ Qray), a specieB of antelope, 
abounding on the dry yet fertile plains of South Africa, 
where it feeds on the bulbs of water-root and other kinds 
of succulent vegetation, by means of which the antelopes 
of those regions are able to subsist without water for 





Gemsbok. 

months together. It is a large and powerful 
measuring about 5 feet in length and over 3 feet in height 
at the eliouldere. Its home, eituated on the eame plane 
with ito forehead, exceed 2 feet in length, are rtmost 
straight, and are obscurely ringed throughout their tower 
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half. The colour of the upper part of the body ia a maty 
grey, and of the under part white, while theae are aeparated 
from each other by a well-defined black band on each aide. 
Theae bandannite on the breaat, and are continued aa a aingle 
black band until reaching the lower jaw, when they again 
divide and form two tranaverae banda on the head, termin- 
ating at the baae of the homa. The head otherwiae ia 
white, aa also are the limbs, with the exception of the 
thighs, which are block. The striking appearance presented 
by this antelope ia in great part due to the absence of any 
blending in the different colours of its body. The gems> 
bok avoids the woods, living on the open plains in pairs 
or in small groups of four or five. Possessing powerful 
weapons of attack in its long spBa^like horns, and with 
ample courage to use them, this animal, especially when 
wounded, is a formidable antagonist both^o man and to the 
numerous beasts of prey which are attracted to the karroos 
of the Cape by the presence of this and other mminant 
species. It is said to defend itself not unfrequently with 
success against the lion. Its fiesh is esteemed as a delicacy, 
and its hide forms a valuable leather. 

GENDARMERIE, a body of troops or police in France, 
composed of gendarmeB^ or men-at-arms. In the days of 
chivalry they were mounted and armed cap-a-pie, and 
. attended each hy five soldiers of inferior rank and more 
lightly armed. They were then furnished by the fiefs, and 
marched in the train of the knights and esquirea In 1439 
this feudal gendarmerie was replaced by the campagntea 
(Tordonnance which Charles VIL formed when the English 
were driven out of France, and which were distributed 
throughout the whole extent of the kingdom for preserving 
order and maintaining the king’s authority. These com- 
panies, fifteen in number, were composed of 100 lances or 
gendarmes fully equipped, each of whom was attended by 
at least three archers, one coutUlier (soldier armed with a 
cutlass) and one varlet (soldier’s servant). The states- 
general of Orleans (1439) had voted a yearly subsidy of 
1,200,000 livres in perpetuity to keep up this national 
soldiery, which replaced the bands of mercenaries who for 
about a century had made France their prey. The number 
and composition of the compagniea dFordonnance were 
changed more than once before the reign of Louis XIV. This 
sovereign on his accession to the throne found only eight 
companies of gendarmes ; but after the victory of Fleurus 
(1690), which had been decided by their courage, he 
increased their number to sixteen. The four first companira 
were designated by the names of Gmdarmea ecoaaata, 
Gendarmes anglais^ Gendarmes hourguignons^ and Genr 
darmM Jlamands^ from the nationality of the soldiers who 
had originally composed them ; but at that time they con- 
sisted entirely of French soldiers and officers. These four 
companies had a captain-general, who was the king. The 
fifth company was that of the queen ; and the others bore 
the name of the princes who respectively commanded them. 
This organization lasted till 1787, when Louis XYI. dis- 
solved it, only retaining the Gendarmes hxMsais in his body- 
guard. The great Revolution swept away all these institu- 
tions of the monarchy, and, with the exception of a short 
revival of the Gendarmes de la garde at the Restoration, the 
word gendarmerie had thenceforth an altogether different 
meaning. It has been since that time employed to denote 
a militc^ police, whose duties are to watch over the public 
safely, keep order, and enforce the execution of the laws. 
This police force superseded the old martchaussee. 

The law of the 28th Germinal, An VI. (17th April 1797), and 
the royal ordinance of the 29th October 1820, organized the gen- 
darmerie; and kid down the general rules that are still in force, 
dividing it into le|do>^ companies, and the latter into brigades. 

In time of war a oolcmel of gendannerisL with the title of grand 
mrMt^ is attached to the army with a detachment of gendarmes, 
for muintaiwitig discipline among the soldiers. Though placed 
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under the control of the minister of war, the gendarmerie Is also at 
the disposal of the minister of the interior as a police force, of the 
minister of justice as agents to secnie the execution of Judicial sen- 
tences and police reg^tions, and also of the ministw of marine 
and colonies for enforcing his authority over marines and sailors in 
the colonies and sea-towns of France. The gendarmerie of Paris 
constitutes a special corris established first in 1802, and successively 
called Omdarmerie de Arts, Garde royaie^ and Oarde munidpaU, 
Suppressed by the provisional Government in 1848, the Garde de 
Paris was soon reorganized. It is now composed of 6 squadrons of 
cavalry and 24 companies of infantry, and is officially styled Oarde 
ripablicaine de Ptma, Both in the Oarde ripvhlicaine and in the 
legitma, the gendarmes consist for the most part of deserving 
soldiers of the regular army, who have been drafted into this ser- 
vice, where, with other privileTOS, they have a much higher rate 
of pay than tlie soldiers of the line. Their total numbers are 
about 40,000, made up of the Garde de Paris as above, 81 pro- 
vincial legions, 1 legion of gendarmerie mobile, and the Gendarmerie 
coloniale, 

Russia also has a gendarmerie, a secret police appointed in all 
towns of tlie empire to watch over Russian subjects of all ranks 
and classes, atid to report to the chancery office such information 
08 they receive from their detectives and secret agents. 

For the history of the old French gendarmene before 1789 see 
Ch^mel, IMionnaire hiatariguedea inatUuHona de la France, 2 vols., 
and Lacroix, Vie mUitaire et religieuae wa moyen dgeetia Vipoqys 
dfi la Benaiaaance ; and for the present gendarmerie, Fdorganisation 
de la Omdarmerie, 1871, and Annvaire milUaire, 1877. 

GENEALOGY. BiUical—ThQ word ‘‘genealogy” 

' (yeveaXoyia), which occurs twice in the New Testament 
(1 Tim. 1 . 4 ; Tit iii. 9; compare also Heb. vil 3, 6) in the 
ordinary concrete sense of “pedigree” or “list of ancestors,” 
is of somewhat frequent occurrence in the authorized version 
of the Old Testament scriptures, but only in Chronicles- 
Ezra-Nehemiah, where the words and which are 

peculiar to that work, are invariably rendered “ genealogy ” 
and “ to reckon by genealogy.” T^ translation, however, 
is of somewhat doubtful accuracy; for, whatever the 
original meaning of the root may have been,^ there 
seems to be no room for doubt that the noun and the verb 
connected with it were used in later Hebrew simply to 
denote respectively the roll and the act of registration; 
and that the “book” alluded to in Neh. vii. 5 (in A. V. 

“ register of the genealogy”) was genealogical only in so far 
as the individualo registered in it were classified according 
to their “houses,” “families,” and “tribes.” While a 
catalogue of this sort was admirably fitted to be a per- 
manent record of tribal relations in Israel, as these subsisted 
at the time of its compilation, there is not any reason to 
suppose that it made any attempt to trace them through 
previous generations.^ The scripture genealogies, properly 

1 According to Ewald {OeacK d, V. Jar, 1. 261, c/, Alt. 863), It 
meant properly *‘to count." In the LXX. the Hlthpael is rendered 
differently in each paisage where it occurs; 4yty§a\oyii$ii is only once 
given. In Ezra ii. 62 the translation is ypa^y edrvr ol iieBmeaelii 
(Vulg., Bcnpturam gonealogin suib); in Neh. viL 64 it is ypw/Air 
lovTwv TV* (rvvo9(uf (scriptnram suam in oensu). It may be added 
that the habit of taking a written census of sections of the iiopulation, 
or even of the entire nation, was obviously not unfamiliar to the Jews. 
This appears from numerous indications in the earlier historical books, 
e.g., Num. L 18, where the word (used here only) is as well 

as in Chronicles-Ezra-Nehemiah. Compare also Ezek. xili. 9 and Ps. 
Ixxxvii. 6. 

* When, for example, we road in 1 Chr. vii. 6, 7 that Bepjamin had 
three sons (Bela, Becher, and Jediael); in viiL 1, 2 that he had five 
(Bela, Ashbel, Aharah, Nohah, and Rapha); in Numb. xxvL 88 
that he had five, but that their names were Belab, Ashbel, Ahiram, Shu- 
pham, and Bupham; and, finally, in Gen. xlvi. 21 that they numbered 
ten “souls" (Bela, Becher, Ashbel, Gera, Naaman, Ehi, Rosh, Mnppim, 
Hupplm, and Ard); or when the descendants of Bela are variously 
given, in 1 Chr. vii. 7 as Ezbon, Uzzi, Uzziel, Jerimoth, and Iri ; in 
1 Chr. viiL 8-6, as Addar, Gera, Abihnd, Abishoa, Naaman, Ahoah, 
Gera, Sbephnphan, and Huram ; and in Numb. xxvi. 40 as Aid and 
Naaman, the simple explanation (after all due allowance for ooirup- 
tions in the text baa been made) seems to be, that in the oouise of a 
long history the Bepjamite tribe included a varying number of families 
or clana with varying names. Similar instances might be indefinitely 
multiplied. It ought to be added, however, that criticism has not yet 
by any means completed its task on the book of Chronicles in its genea- 
logical bearings. See Wellhausen, OescMehte laraela, i. 280 eg., 1878. 
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mo called, are rather to be aought for in theee nh!^ 
(A. V. ^^geueiatione;” Gten. iL 4; v. 1 ; vi. 9 ; x. 1, Ac. ; Ex. 
YL 16, 19, dec. ; Norn. iiL 1) eo frequently met with in 
eome other canonical booke, and bo specially characteristic 
of the first book of the Pentateuch as apparently to have 
auggested to the Alexandrian translatorB its distinctive name 
of ydvccris. These begin with the antediluvian period, and 
indeed with** the generations (or genealogy) of the heavens 
and of the earth/' The descendants of Adam are traced 
through the lines of Cain and of Seth respectively to the 
aeventh and to the ninth generatioa In the two lists the 
frequent similarity of the names has not escaped observa- 
tion ; nor has the symmetry of the numbers (in one case, a 
series of seven, the seventh branching into three ; in the 
other a series of ten, in wliich the seventh is peculiarly 
prominent, while the tenth branches into three). The very 
ancient tradition which they embody is not at present so 
generally believed to convey actual personal history as once 
it was, but by those who view them as more or less ideal 
in their character their significance has been very variously 
estimated, — some seeing in them the survival of ancient 
myths, perhaps solar in their character ; others interpreting 
them as representing successive dynasties, or immigrations, 
or stages of culture within a given area in prehistoric times ; 
while such interpreters as Philo allegorize them in a purely 
apiritual sense. The same differences of view find expres- 
sion when the genealogies of ^e immediately post-diluvian 
period come to be considered. In Gen. xL a series of nine 
generations (or, according to the LXX., ten) from Shem to 
Abraham is given ; the symmetrical number again attracts 
notice, and in the list some names at least can be identified 
as having belonged to special nationalities ; Arphaxad, for 
example, is probably equivalent to the Arrhapachitis of 
Ptolemy (vi. 1). That this ** genealogy” was in intention 
ethnographical rather than personal finds confirmation from 
the expansion which it receives in the very interesting 
sketch of a genealo^fia universalis in Gen. x., where the sons 
of Shem, brides Arphaxad, are said to have been Elam, 
Assbur, Lud, and Aram, while from Aram were descended 
Uz, Hul, Gether, and Mash or Meshech (compare 1 Chron. 
L 17) ; and again, among the sons of Joktan, the (younger) 
brother of Peleg, are found Hazarmavetb, Sheba, Ophir, 
and Havilah. Throughout Gen. x., indeed, a thorough con- 
sciousness of a purely ethnographical purpose is manifest, 
and in many instances the device of using personal names 
to convey ethnological statements is entirely dropped (Gen. 
X. 13, 14, 16-18). Historians and critics are not yet 
entirely at one as to the view which ought to be taken of 
the genealogies which begin with Abraham. As is well 
known, these follow the line of Isaac, but give also the 
collateral lines of Ishmael and of the children of Keturah, 
and again trace the descendants not only of Jacob but also 
of Esau ; and so much at least is unanimously held that, 
even if strictly historical so far as the children of Israel are 
concerned, they cannot be supposed to be complete for the 
centuries of the sojourn in Egypt There seems no 
reason to doubt, however, that the distribution into tribes 
<rta© or DHpjy) families and houses (nta^rn'S) 

lay at the basis of the oi;^ization of the Israelites from 
the earliest period of their independent national life, so that 
at any given time each man would be able to t^ what 
house he belonged to, what other houses belonged to the 
same family, and what other families belonged to the 
same tribe with himself. There are indications of repeated 
censuses, in which the people were systematically enrolled 
for fiscal and military purposes ; but, on the other hand, it 
must be BMcl that there seems to be no adequate evidence 
that the DTJiy, or ** officers,” so frequently mentioned in the 
Pentateuch, had functions at all corresponding to those of 
a lietalds’ college, if indeed it can be regarded as made out 
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that^ they were scribes at all. The statements which are 
contmuaUy made as to the unbroken continuity and exhaus- 
tive fulness of the genealogical records of the twelve tribes 
of Israel are not borne out by any sober reading of the facts 
of history, as these have come down to us ; and, even in the 
cm of the Aaronic and Davidic families, there are some 
circumstances that warn against too absolute confidence in 
the strict literality of the lists which have reached our 
hands. It is certain, indeed, that from the beginning of 
the post-exile period (Ezr. il 62, Neh. viL 64) great im- 
portance was attached to purity of lineal descent in the case 
of priests ; and even in the time of Josephus {CorU, i 
7) members of the priestly caste were in the habit of prov- 
ing their legitimacy by means of public documents, which 
he refers to as fii/fUKriai S^rot But a comparison of the 
pedigree (whether official or personal) of Jehosadak (1 Clir. 
vi. 3-15 ; ef. Ezra vii. 1) with the enumeration of Aaron's 
successors in the high priesthood, as given by Josephus and 
repeated in the Seder Olatn^ suggests that, for the period 
preceding the captivity at least, the materials for a com- 
plete list must have been somewhat defective. That in the 
case of the house of David, in like manner, some real uncer- 
tainty existed would seem to be a legitimate inference, not 
only from the Chronicler's obscurity, but also from the not 
easily reconcilable discrepancy between the genealogies given 
in Mat i. and in Luke iii. And this is not inconsistent 
with the fact, of which there are many indications in the 
New Testament (and even, though more faintly, in the 
Mishna), that among the Jews the consciousness of tribal 
distinctions disappeared very slowly. When Anna is repre- 
sented as belonging to the tribe of Asher and Elizabeth as 
a daughter of Aaron, Paul as a Beiyamite and Barnabas 
as a Levite ; or when, as is vouched for by a not very late 
tradition, the ^^desposyni” in the time of Doroitian claimed 
to have the royal blood of David in their veins, it would ob- 
viously be just as rash to infer (as Jerome seems to have 
done) that every successive link in the long series of 
their genealogies was accurately known to the persons 
themselves, or recognized by their contemporaries, as it 
would be unscientific altogether to ignore the presumption 
arising out of the very fact that tribal distinctions were 
assorted. With reference even to the most undisputed of 
the Biblical genealogies, it is important to remember, in the 
first place, that in them phrases implying sonship are not to 
be interpreted so strictly as they would be wiUi us ; and, 
secondly, that, in order to aid the memory by means 
of successions of symmetrical numbers, it was quite usual 
to manipulate a long list by dropping or even by introducing 
names at discretion. 

CtaseicaL — A passing reference only is needed to the 
intricate genealogies of gods and sons of gods which form 
so conspicuous a feature in classical literature. In eveiy 
one of tiie numerons states into which ancient Greece was 
divided there were aristocratic families who were accustomi d 
to claim descent, through eponymous heroes, from the 
primitive deities. Many of these families were, as families, 
undoubtedly of great antiquity even at the beginning of 
the historical period ; and in several instances they con' 
tinned to maintain a conspicuous and separate existence 
for centuries. The element of family pride is prominent 
in the poetry of the Megarian Theognis; and in an in* 
scription belonging to the 2d century b.c. we find a member 
of the Spartan family of Gytheates represented as the 
thirty-ninth in direct descent from the Dioscuri and the 
forty-first from Hercules. Even in Athens, long after the 
constitution had become thoroughly democratic, some of the 
dans continued to be known as evirarpi^ : and Alcibiades, 
for example, as a member of the phratria of the Euiysacidm, 
traced his origin through many generations to Eurysac^ 
who was represented as having been the first of the^Alac id ae 
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to settle in Attica. It is very doubtful, however, whether 
such pedigrees as this were very seriously put forward by 
those who daimed them ; and it is certain that, almost 
along the whole line, they were unsupported by evidence. 
We have the authority of Pollux (viiL 111) for stating that 
the Athenian y^o, of which there were thirty in e^ 
^parpCat were organized without any exclusive regard being 
had to blood-relationship; they were constantly receiving 
accessions from without ; and the public written registers 
of bir^ adoptions, and the like do not appear to have 
been preserved with such care as would have m^e it possible 
to verify a pedigree for any considerable portion even of 
the strictly historical period (see Schoemann, Griechuche 
/Llterthumer, L 137, 338).^ 

The great antiquity of the early Roman (patrician) gentes 
is indisputable; and the rigid exclusiveness with which 
each preserved its hereditates gentilitiai or sacra gewtUitia 
is sufficiently illustrated by the fact that towards the close 
of the republic there were not more than fifty patrician 
families (Dionys., i. 85). Yet even in these it is obvious 
that, owing to the frequency of resort to the well-recognized 
practice of adoption, while there was every guarantee for 
the historical identity of the family, there was none 
(documents apart) for the personal genealogy of the indivi- 
dual There is no evidence that sufficient records of pedi- 
gree were kept during the earlier centuries of the Roman 
commonwealth. In later times, it is true, even plebeian 
families began to establish a prescriptive right (known as 
the jus imaginum) to preserve in their halls the busts of 
those of their members who had attained to curule office, 
and to exhibit these in public on a])propriate occasions. 
Under these imagines majorum^ it became usual to inscribe 
on the wall their respective tituli, the relationship of each 
to each being indicated by means of connecting lines ; and 
thus arose the stemmata gentilitia, which at a later time 
began to be copied into family records. In the case of 
plebeian families (whose stemmata in no case went farther 
back than 366 B.G.), these written genealogies were probably 
trustworthy enough ; but in the case of patricians who 
went back to iEueas,^ so much cannot, it is obvious, be 
said ; and from a comparatively early period it was clearly 
recognized that such records lent themselves too readily to 
the devices of the falsifier and the forger to deserve much 
confidence or reverence (Pliny, H. N,, xxxv. 2 ; Juv. viii. 
1). The many and great social changes which marked the 
closing centuries of the Western empire almost invariably 
militated with great strength against the maintenance of an 
aristocracy of birth ; and from the time of Constantine the 
dignity of patrician ceased to be hereditary.^ 

Modem . — The passion for geuealogizing, which has been 
and is a marked characteristic of all the aristocracies of 

^ All the earlier Greek historians appear to have conetrueted their 
narratives on assumed genealogical luiHes. The four books of Hccatwus 
of Miletas dealt respectively with the troditione about Deucalion, alxnit 
Hercules and the Heroclidic, about the early settlements in Pelopon- 
neauB, and about those iu Asia Minor. Tlie works of Hellanicus of 
Lesbos bore titles (Afi/MoAic^vtia and the like) which sufficiently 
explain their nature; his disciple, Duinastea of Sigouro, was the author 
of geneidogicol histories of lYojau heroes ; A]>ollodorus Atheniensis 
made use of tliree books ywtoKoytK&y by Aeusilaus of Argos; 
Pherecydes of Leros also wrote y9vtd\oylai. Sec Nicolai, Orischiache 
Literaturges^ichte, i. 254 sg. ; Schubart, Quccatt. gmeal, hisioriem, 
1882; MarckschefTel, De Oenealogica Orascorum poesi, 1840. 

* ^e chief authority on this subject is Polybius (vi. 53). 

* At the funeral of Drusus the images of .^ueas, of the Alban kings, 
of Romulus, of the Sabine nobles, of Attus Clausus, and of ** the rest 
of the ClaudUus” were exhibited. — Tac., Ann. iv. 9, 

^ ^e Roman stemmata had, as will bo seen afterwards, great 
interest for the older modem ^nealogists. Reference may be made 
to Glandorp’s Descriptio Oentis Antonies (1559) ; to the DeacHpiio 
Genas Julia (1676) A the some author ; tnd to BUbner's Tahdlen. 
Bee also Rupeiti’s Tabula Oenealogic(r site simmata nobUisa. gent. 
Horn. (1794, 1811); Dmmann’s (1884); and Becker’s 

Mandbueh d. rihn. AUerthUnar, vol. il 
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modern Europe, cau be directly traced to the influence of 
feudalism and the principles of hereditary privilej^ which 
that system, in its later phases at least, so peculiarly en- 
couraged. Along with the sharp separation of those 
families which alone were regarded as capable of holding real 
property or filling the higher offices of state, or indeed of en- 
gaging in any of what were reckoned as the more ennobling 
pursuits of life, arose the necessity for being able to determine 
with accuracy who were and who were not &e persons entitled 
by birth to take a place within the privileged caste. When, 
for example, the practice arose of holding tournaments, in 
which no one was allowed to take part who could not give 
evidence of gentle descent, the necessity for the professional 
genealogist became at once apparent It was not, however, 
until al^ut the end of the 15th century that the vanguard 
of the great army of writers upon this fertile subject begw 
to appear. It was perhaps natural that, finding as they did 
the gulf of separation between noble and base to be so great 
as it was, they should have leapt to the conclusion t^t it 
had existed from the first ; at all events their knowledge 
and their ignorance combined to support them in their con- 
jecture. A& they forced their way up the stream of time, 
indeed, they were met at a comparatively early stage by a 
great barrier — consisting less in the paucity and inaccessi- 
bility of authentic documents than in what one might almost 
call the fatal fact of the absence of family names. Prior 
to the middle of the 11th century these were entirely 
unknown ; the documents speak merely of Eberhardus, 
Fridericus, Ernestus, and the like, with at most the addition 
of the title. About 1050 began the custom of using sur- 
names, but it made way so very slowly that, even at the close 
of the 12th century, it had not diffused itself beyond the 
ranks of the higher nobility, and throughout the 1 3th the old 
habit of self-designation by the Christian name merely was 
still exemplified in a vast number of instances.^ The diffi- 
culty, however, in an age when the laws of evidence were 
BO imperfectly understood, did not count for much with the 
courtly gene^ogists of the 15th and following centuries. 
The insuperable obstacle which barred their advance along 
the path of sober research only furnished them with a pre- 
text for all the sooner making their escape into the region 
of imagination and conjecture, where no impediments 
occurred in tracing the ascending series until the name of 
the first created person was reached. The appended 
bibliography will help to make clear the degrees by which 
genealogists have gradually been brought to confine 
themselves to the l^its of the verifiable. At present, if 
we understand by a genealogy a tabulated and, as far as 
possible, an exhaustive statement of all the ramifications of 
a series of human generations, and by genealogical science 
that branch of history which aims at securing fulness and 
accuracy in the accounts men give of the antecedents of 
families which have attained to distinction, the modern gene- 
alogist cannot but be conscious that he occupies a compara- 
tively narrow field, and one from which the larger interests 
of mankind are daily further receding. In the more ancient 
meaning of the word genealogy indeed, when it is used to 
denote that grander task of the historian which consists in 
tracing the origin, not of privileged families or castes merely, 
but of races and groups of races, and even of the species 
itself, the subject is one that has an ever widening and 
deepening significance ; but in this sense it does not <^1 for 
treatment apart from the biological sciences. 

Among the earliest of the genealogiBts of modern times may be 
mentioned l^nvenuto de San Georgio {M(mtii(ferrati Marchienvm 
et Prineipum regia prg paginia sueceaaionmigue series, 1516), Phili- 

* Gatterer, Abriaa der OenealogiSf sec. 41 (1788). According to 
this author, there is only one class of oases in which it is possible to 
trace a pedigree beyond the 11th century, — those oases, namely, where 
a family happens to have established a fund for the deliverance of the 
souls of certain snoestors (Christian names specified) from pupitorj. 
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iMit Filumniiu gmtilUia Sabaiudias Seunmume Domus, 

1521), O^wUer (I^ntom regii ae veitutMmi ortus (Jaroli V» U 
Pwdiimnii L <mniwmque Arehidueum Austria! si Comiium Hahs~ 
hurgsnsiumf 1527), Meyer {Flaisdrieorum rsrvm Umi X, de origins^ 
anHguitats, nobilitaiSt ae gsnealoffia Oamiium Uandriai, 1581), and 
Du Koulay (Otndcdogiss des ires illvsires si ires puissanis Frinces 
les Dues ds Lcrraine, 1647). RUzner's Aafang^ Ursprung, 

wsd Hsrhmmen des ThurnUrs in Tsviseher Nation (1682) wae also 
genealonoal in its oharaoter. Later in the same centuiy several 
works of a much wider scope than any of the preceding appeared, 
the list being headed by Reineccius or Reineck of Helmstadt, whoso 
voluminous compilations include a Syntagim de familiis quae in 
moiiarehiis trihue prioribus rerumpotiUe sunt (4 vols. fol., 1674-80), 
and an Uistoria Julia seu Syntagma heroieum (8 vola fol. , 1594-97) ; 
this writer was followed b;^ Henninges {GmealogUe Saxonicee, 1687, 
and Thsatrum genealogieum ostentans omnes omnium eetatum 
familias Honarcharum^ Rsgum^ Dueum^ Marehionum^ Frineipwm^ 
Comiium^ atqus xLlustriv/m Heroum et Heroina/rum; item Philo- 
sophorwn^ Oraterxm^ Historiearum quotmiot a eondUo mundo usque 
ad hose nostra tempo^ vixerumt^ 1598), Keusner {Opus genealogieum 
eatholieum de preecipuis familiis Imp&ratommt Jtigwm^ Principmn^ 
Comiium^ kc., 1689-92, and Stemma fFiUiehindeum, 1692), Eytzing 
or Aitsin^rus {Paralipomena quihus Bawfrka^ Turcica^ Anglican 
Belgica^ et Bohemiea imperatorum^ regum^ dueum, marehionujn, 
eomitum, aliorumque Buropce procerum atqus heroum sttinmata 
eontinentur^ 1592), and others. In 1580 Francois de Rosikes 
published at Paris the Stemmata IMhciringiae ae Barri dueum^ in 
which ho professed to have proved tlie direct descent of the princes 
of Lorraine from Charlemagne ; for having in this instance indulged 
in inconvenient os well os unscrupulous falsehood, he was anested 
by the parliament of Paris, and thrown into the Bastille, from which 
he was not released till 1688, the book meanwhile having been 
suppressed. The 17th century was extraordinarily ]irolific in 
fljenealogioal literature; in England it produced, amount manv 
similar works, MilWs CaUilogm of Honor (1610) and Dugdale^s 
Baronage (1675-76); of Continental writers the following are pro- 
bably the most worthy of notice :~-Emmius {Genealogm Universalis, 
1620), Audrb Duchesne (whose writings include an Ilistoire QinLa- 
logique ds la Maison de Montmorency et de Laval, 1624, and an 
Eisloire 04nealogique de la Maison de Vergi, 1626), Kerro d* 
Hosier (Qintalogie de la Maison de la Bocfufovmuld, 1654), Hitters- 
husius {OemalogUe Tmperatorum, Begum, Dueum, Comitum, alior- 
umque Procerum ah anno MOCCC, 1658, and Brevis JiJxegesia 
Historica genealogiarum prascipuorum orbis Christiani procerum, 
1674, continued by Imhoff in the Spicilegium Bittershusianim., 
1688), Bpener (Theatrum nobilitatis Huro 2 }(rcB, 1668, Bud Insignium 
Thsoria, 1690), Lohmeicr {Historische Slammtafeln der kaiser- 
lichen, Jebniglichen, und fUrstliehen Oeschlcchten, 1680), Anselmo do 
Sainto Mario {Histoire Ointalogique de la Maison de Prance, 1694); 
but these, along with those of Bucclin, Dangcau, Francois Duchesne, 
Le Laboureur, Menostrior, Morgan, are only a few of the names 
which during the 17th centu^ became associated more or less 
worthily with this branch of research. The pedigree of the 
Urquharts of Cromartie given by Sir T. Urquhart in his Promp- 
tuary of Time (1652) may perhaps be culled an extreme specimen 
of the uncritical methods that characterized too much of the work 
of the genealogists of the |)criod. Full bibliographies down to this 
date are given by J. F. Reimraann, HisUma litieraria de fatis 
stvdii genealogici apud Hehroeos, Qrveeos, Bomanos, et Oermanos, in 
iua seriptorea harum gentium potissimi enwrnerantur et totus Oenea* 
sogiae cursus ah orbs condito ad nostra usque tempom dedudtnr 
(1702), and Histories lUterarios saDotericoe et acroamaticce parivmla, 
s. de libris gensalogicis vulgatioribus et rariorihus commentatio; 
accedit disquisitio historica de necsssitate Scepticismi in studio 
gsnealogico (1710); also by Job. Hubuor, Bibliotheca qencalogica; 
sin Verzeichniss oiler altm u, nernn genealogischen BUcher von alien 
Nationen in der Welt (1729). To the 18th century belong the 
Peerage (1709) and Baronetage (1720) of Collins, the Oetiealogiscks 
Tabellcn (1725-1788) of Hiibner, which in part were further eluci- 
dated by Lenzon (Hidorisch-genealogisthe Untersuchungen und 
Bhrlduterungsndererstsn^t Hilbncrischon Tabellen, 1756), the works 
of J. L. L. Debhardi, especially his continuation of Lohmeier and 
Der Mohammedanischen und Heidnischen hoJien Hduser historische 
und gsnealogische Erlduterung (1731), and those of Gattcrer (Hand- 
hueh der Oensalogis und HeraldUc, 1761, and Abrisader Oenealogie, 
1788), the latter belpg the first and still a useful manual upon the 
theo^ of genealogy. Of works belonging to the present century, 
one of the earliest was the Atlas histerupue, gintaloaiqus, ehrone- 
logique, et giographique (1803-4) of Le Sage; and one of the 
ipreatest, bearing upon the general subject, was the famous Reno- 
oiotine L* Art ds verifier Us dates (1820-88). During recent years 
the stricter principles of criticism which have become charactenstios 
of all modem historical investigation have made themselves felt in 
a ve^ marked manner in the field of genealogical research. A wise 
■oepnoism has been increasinglv shown with re^rd to all assertions 
which had not the support of adequate ** diinomatio " evidence ; 
and with the increased oesire have come enlai^ facilities for con* 


suiting ancient documents, either directly or by means of authentic 
reprints. So far as England is ooncemM, the improved arrange- 
meuts with regard to the pubUo records, and the various publica- 
tions of the record commissioners, have brought the materials for 
a successful proseoutiou of this and cognate branches of antiquarian 
science within the iiiuch of every zealous student ; and although, in 
current Peerages, assertions which probably had no origin but in 
vanity, and certainly have no evidence except that of long unques- 
tioned tradition, are still perj^wtuated, such statements can mislead 
none except the very unsophisticated. The principal and almost 
the only sources fVom which authentic family history can bo drawn 
arc such documents as the Domesday books; the chartularies, 
leiger books, registoi^ necrologies, cmoiidars, ami chronicles of 
the various monasteries, records wMch convey both directly and 
indirectly a vast amount of information as to the pedigrees of 
founders and patrons ; also the touniament and cnisado rolls some- 
timoa found in these establishments : the various sorts of Cburtie 
Antique 0 , such as title deeds and enrolments in Chancery and other 
courts of justice ; the books and rolls which record the returns to 
the successive inquisitions made into the state of the Knights’ 
Fees** which were granted at the time of the Norman Conquest; 
the riocita, in which are recorded decisions of parliament and other 
courts ; the Rotuli, including charter rolls, patent rolls, pi^ie rolls, 
aud many others; the Inqiiisitioncs post mortem, sometimes 
inaccurately termed escheats ; the records of heralds* visitations ; 
monumental inscriptions, coats of arms, seals, Ac. Those sources 
are indicated with considerable fulness and diBcrimiiiation in 
Ortmaldi*s Originea Oencalogicce, or tbs Sources where English 
Genealogies may he traced from ilw Conquest to the Present Time 
(1828), and, after him, by Sims in the Manual for the Genealogist, 
Topograph^, Antiquary, and Jjcgal Professor, 1866.* 

The earliest printed “British J’ecrago ” was that of Milles, en- 
titled Catalogue of Honor, pnblisliod in folio in 1610; but Camden *b 
Britannia (1586) also eontuined many genealogies. Among n^eent 
woiKm the liest known ara those of J. andJ. B. Burke (A Genealogical 
and Heraldic Dictionary of the Pierage awl Baronetage of the United 
Kingdom, 1822; 40th ink, 1877), of Loilge (The Genealogy of the 
Ejnsting British Peerage, 1882 38; 48th od., 1879), of Dod, aud of 
Debrctt; but the number of publii^utions (itichiHive of those of the 
London Genealogical and Historical Society) ^liich hu\e heen, and 
continue to bo, issui^d on tliis uttroi'.tivo subject is very great. For 
a bibliography approaching to completeness reference may be made 
to the privately printod CaUilogue of Works on the Peerage and 
Baronetage of England, ScUland, and Ireland, prepared by Sir C. 
G. Young (1827), to Moulo’s Bihliothsca Heraidica (1822), or to 
Sims*s Manual for Genealogists. In any list, however brief, the 
names of Dugdalo (The Baronage of England, 167&-76) aud of 
Collins (A Peerage of Englaiul, 1709; Ths English Baronage, of 
which only the first volunio was ever completed, 1727) deserve a 
s]>ecial place. The works of Sir R. Douglas on The Peerage of 
Scotland and Ths Baronage of Scotland apiiearijd respectively in 
1764 and 1796; that of John Lodge, on The Pierage of Ireland, in 
1754. On the knightage of Great Britain und Ireland the most 
a(5coHNiblc writera ara again Burke and Dod ; but the work of Sir 
N. li. Nicolas (A Uisiory of ths Orders of Knighthood of Uis British 
Empire, 4 vols. fob, 1842) is of more importance. As iMiiiig some- 
what of an innovation in genealogical literature, Burke's work on 
the commoiierH of Great l&itain and Ireland may be mentioned 
here (A Genealogical and Heraldic Historic of the Commoners of 
Great Britain and Ireland onQvying territorial possessions or high 
special rank hut uninvested vnlh heritable honxmrs, 1838-38). 

For the purjiosos of genealogical research in the United States of 
America one society at least has been formed, ** The New England 
Historical and Genealogical Society,** under the auspices of which 
an annual Register is j)ublished. Among numerous other publica- 
tions bearing upon this suljcct may be mentioned J. F. Ifolgute’s 
American Genealogy (1851), Whitmore’s Aimrican Oenraloyy 
(1868), Webster’s Genealogy (1877), and Thomas’s Genralogical 
i^o^(1878). (J. H. BL.) 

OENELLI, Giovanni Buonaventura (179S 1868), 
was bora at Berlin, Septenabor 28, 1798, and died at 
Weimar, November 13, 1868. Ho was tbo son of Janus 
Qenelli, a painter whose landscapes are still preserved in 

’ 1 According to Grimaldi, in 1828 there were 294 i»eers, exclnmve of 
the royal family. Of these thirty-five claimed to hove traced their 
descent to lieyond the Conquest, forty-nine to a date prior to the year 
1100, twenty-nine to the 12th century, thirty-two to the 13th, twenty- 
six to the 14th, seventeen to the Ifitli, twenty-six to the l«th, onU 
thirty to the 17th. In the case of forty-five nof)lt men no satisfi^tory 
conclusion could be drawn as to the commenpcnn nt of their peiligree. 
The peiligree of the Porcys is one if the most full and coiiiplete 
genealogies of the kingdom. In Scotland the house of Mar is prob^y 
that which can at once cany its nobdity to the remotest penod (19vo/i 
and authenticate it by the best evidence. 

X. — 19 
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the Schlofls at Berlin, and grandson to Joseph Qenelli, a 
Roman embroiderer employ^ to found a school of gobdins 
by Frederick the Great. BuonaTentura Gendli first took 
lessons from his father and then became a student of the 
Berlin Academy. After serving his time in the guards he 
went with a stipend to Rome, where he lived ten years a 
friend and assistant to Koch the landscape painter, a 
colleague of Hahnel, Rcinhard, Overbeck, and Filhrich, aU 
of whom made a name in art In 1630 he was commis- 
sioned by Dr Hartel to adorn a villa at Leipsic with frescos, 
but quarrelling with this patron he withdrew to Munich, 
where he earned a scanty livelihood at first, though he 
succeeded at last in acquiring repute as an illustrative and 
figure draughtsman. In 1859 he was appointed a professor 
at Weimar, where he ended his days. Genelli painted few 
pictures, and it is veiy rare to find his canvasses in public 
galleries, but there are sis: of his compositions in oil in the 
Schack collection at Munich. These and numerous water- 
colours, as well as designs for engravings and lithographs, 
reveal an artist of considerable power whose ideal was the 
antique, but who was also fascinated by the works of 
Michelangelo. Though a German by birth, his spirit was 
unlike that of Overbeck or Fiihrich, whose art was reminis- 
cent of the old masters of their own country. He seemed j 
to hark back to the land of his fathers and endeavour to 
revive the traditions of the Italian Renaissance* Subtle in 
thought and powerfully conceived, his compositions are 
usually mythological, but full of matter, energetic and fiery 
in execution, and marked almost invariably by daring effects 
of foreshortening. Impeded by straitened means, the artist 
seems frequently to have drawn from imagination rather 
thin from life, and much of his anatomy of muscle is in 
consequence conventional and false. But none the less 
Genelli merits his reputation as a bold and imaginative 
artist, and bis name deserves to be remembered beyond the 
narrow limits of the early schools of Munich and Weimar. 

GENERATION, a term in general biology or physiology 
synonymous with the Greek jSioy/vccriv and the German 
Zeyqunpf may comprehend the whole history of the first 
origin and continued reproduction of living bodies, whether 
plants or animals ; but it is frequently restricted to the 
sexual reproduction of animals. The subject, in its mo«it 
comprehensive aspect, would naturally be divided into the 
following branches, viz. : — (1) the first origin of life and 
living beings, (2) non-sexual or agamic reproduction, and 
(3) gamic or sexual reproduction. The first two of these 
topics have already been shortly treated of in the articles 
Abiogenssis and Biology ; the third and more extensive 
division, including (1) the formation and fecundation of 
the ovum, and (2) the development of the embryo in 
different animals, it has been deemed expedient to refer to 
the beading Repboouctiok. 

GENESIS. See Pentateuch. 

GENET {OeneUa)^ a genus of carnivorous mammals 
belonging to the Viverridoi or family of civets. It contains 
six species, all of which are found exclusively in Africa, 
with the exception of the common genet (Genetta vulgarU\ 
which occurs also throughout the south of Europe and in 
Palestine, where Tristram notes it as occurring on Mount 
Carmel The fur of this species is of a dork grey colour, 
thickly spotted with block, and having a dark streak along 
the back, while the taQ, which is nearly as long as the body, 
is prettily ringed with black and white. The genet is 
abundant in the south of France and in Spain, where it fre- 
quents the banks of streams, and feeds on the smaller mam- 
mals and on birds. In the vertically slit pupil of its eyes, 
and in the complete retractility of its claws, it approximates, 
along with the other species, to the cats, and correspondingly 
differs from the tme civets, while the anal pouch which is 
ao folly developed in the civet exists as a mere depression 


in the present genus, and contains only a &int trace of the 
highly characteristic odour of the former. In sonth-westem 
Europe and in Africa it is sought after for its soft and 
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beautifully spotted fur, while in Constantinople it has been 
tamed and kept like a cat for destroying mice and other 
vermin. 

GENEVA (in French Genlvt^ in German Gm/, in dassl- 
cal Latin Geneva^ and in Low Latin, by metathesis, Gehenna 
or Gevenm)f a city and canton of Switzerland, — ^the can- 
ton being, with one exception, the smaUest, and the city, 
without exception, the largest within the limits of the 
confederation. 

The canton of Geneva has an area of 279*4 square kilo- Cuioii 
metres, or 107*8 square miles, considerably less than that of 
Rutland, the smallest of the English counties, and this 
I includes 11^ square miles of water-surface belonging to the 
! laka The greater part of its frontier is conterminous with 
France, the department of Hante-Savoie lying to the south, 
and that of Ain to the west and north ; while it is con- 
nected with the Swiss canton of Vaud (Waadt) along a line 
of not more than 34 miles. The area oelongs to the basin 
of the Rhone, which flows for abont 4 miles through the 
canton, and then for nearly 2 miles forms the boundary 
toward France. the exception of the Arve, the 

Rhone tributaries are mere mountain streams, of which 
the largest is the London in the extreme west Market 
gardens, orchards, and vineyards occupy a large pro- 
portion of the soil, whose apparent fortuity, however, is 
due not so much to its natural qualities as to the noble 
industry of the cultivators. Besides building materials such 
as sandstone, slate, Ac., the only mineral to be found 
within the canton is bituminous shale, the products of 
wUch can be used for petroleum and asphalte (see Le$ 
Guemente hitumineux du canton de Genike^ Paris, 1877). 

While Geneva is, as has been stated, almost the smallest of 
the Swiss cantons, the size of the city makes the density d 
its population far greater than that of any other. In 1870 
it bad, inclusive of strangers, 93,239 inhabitanto, or 871 to 
the square mile; and this had increased by 1876 to 99,802 
inhabitants, or 921 to the square mile. At the earlier date, 

43,639 were Protestants and 47,868 Roman Catholics,— the 
renuuning fraction comprising 961 Jews, and 771 of varioas 
Christian sects. The prevamng language is Frenoh ; bat 
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the German element, represented in 1870 by 978 bouae- 
bolds, is on the increase* 

* The city of Geneva is situated at the south-western 
extremity of the beautiful lake of the same name, whence 
the noble current of the Bhone flows westward under 
the five bridges by which the two halves of the town com- 
municate with each other* To the south lies the valley of 
the Arve, which unites with that of the Bhone a little dis- 
tance further down ; and behind the Arve the grey and 
barren rocks of the l^-ser Salbve rise like a wall, which in 
turn is overtopped by the distant and ethereal snows of 
Mont Blanc* To the north- west the eye takes in the long 
line of the Jura, with a pleasant stretch of country between 
it and the lake. The actual site of the town, apart from 
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the river and the lake, is not so picturesque as that of many 
other places in Switzerland* Though the central plateau, 
crowned as it is by the cathedral, gives a certain relief to 
the general view from the water, a large proportion of the 
town is built on the alluvial flats along the river. But 
what Geneva lucks in picturesqueness it now makes up in an 
appearance of prosperity and comfort, — presenting fine quays, 
well-ordered pleasure grounds, good streets, and substantial 
houses, and, in tlie number and extent of its modem suburbs, 
giving evidence that its prosperity is not a thing of the past 
Since the demolition of the fortifications in 1848, it has 
pushed eastward to £aux Vives, and westward into Plain- 
palais, and an almost continuous succession of houses links 
it on tlie south with the village of Carougs beyond the Arva 
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In the strict sense of the words, Geneva is not a city of 
great buildings. It possessei^ indeed, a great many edifices, 
both public and private, which may fittingly be described 
as handsome, elegant, or even beautiful, but it has almost 
nothing to which the memory reverts as to a masterpiece of 
architectural art. Being a favourite resort for wealthy 
foreigners from many lands, it has been enriched with a 
coundess variety of hotels and villas, many of which am 
palatial in their dimensions, their construction, and their 
environment, and its principal institutions have been in- 
stalled in buildings not unworthy of a modern capital ; but 
imne of these things compensate for the absence of the 
grander and more characteristic legacies of the Middle Ages 
and the Renaissance. Hie artistic blight of that Calvinism 
which was too sternly enamoured with the beauty of holi- 1 


ness to be mindful of any other beauty has left indelible 
effects on the central city of the creed ; though it is pro- 
bable that all the blame does not lie at the door of Calvinism, 
which certainly did not find in the Genevese a people whose 
ffisthetic faculties had been too strongly developed in the 
previous periods of their history. The cathedral itself is 
a second-rate building; and though, as Mr Freeman 
remarks, “ it is an exceUent specimen of a small cathedral 
whose style and plan are peculiarly its own, and which has 
undergone only very few alterations,’’ its main interest is 
moral and historical, According to a tradition, at least m 
likely to be true as false, it occupies the site of a temple 
of Apollo ; and the present building is the third church 
of 8t Peter which lias been erected on the spot. ^ a 
foundation the cathedral is said to date from the middle of 
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ibe 10th centaij; bat (even apart from dooumente still 
extant which relate to the worlu) the transition from the 
Romanesque to the Gothic style is sufficient evidence that 
it belongs architecturally to the 12th and the IStk The 
most gluing alteration to which it has been subjected is the 
substitution for the original faqade (1749-1756) of a portico 
with Corinthian pillars, copied after the Pantheon at Rome, 
which, while effective and simple enough in itself, is alto- 
gether out of keeping with the rest of the design. In its 
general plan the church is a Latin crosi^ having a width of 
about 65 feet and a length of 187. It is lighted by 86 
windows, — ^those of the choir still preserving painted glass 
of the 15th century, and some of the others being filled with 
modem work in commemoration of the jubilee of 1835. 
Of the internal decorations, the little that has been left 
comprises portions of the carved stalls, and a few sepulchral 
monuments — most of them removed from their original 
sites— Agrippa d’Aubign^’s, Michel Roset’s, Theodore de 
Beza’s, the duke and duchess of Rohan's, &c. .^ong the 
older secular buildings in Geneva are the H6tel de Ville, 
the court-house, and the arsenal. The first, which is popu- 
larly called the Maison de Ville, or Town House, is situated 
to the west of 6t Peter's. It is first mentioned in 1448, 
but most of the structure dates from the 16th and 17th 
centuries. There is nothing remarkable, except their 
plainness, about the several halls or chambers — the hall of 
the lost footsteps, the chamber of the great council, kc. 
The Salle dee Festina is now known as the Alabama 
Chamber, in memory of the arbitration decided within its 
walls in 1872. To the historian the building is interesting, 
not only for its associations, but for the magnificent series 
of archives which it contains. It was in front of the ' 
house that the works of Rousseau were publicly burned in I 
1762. (See Nouv. Descr, du H6tel de Ville, 1877.) The ’ 
court-house was formerly a hospital, and has been a[)pro- 
priated to its present purpose only since 1858. As a 
building it dates from 1709, and is a good specimen of the 
Mansard style in vogue at the time. Among the structures 
of modem date the most noteworthy are tlie academic or 
university buildings, the Ath4n4e, the Rath museum, the 
oonservatorium, the electoral palace, the new theatre, the 
hall of the reformation, and the Russian church. The first 
stone of the academic buildings was laid in 1868. They 
consist of three blocks forming three sides of a square, and 
occupy an excellent position near the botanic gardens in the 
Promenade of the Bastions. The Ath4n4e, a highly orna- 
mental building, was founded for the accommodation of the 
old society of the arts by the wealthy Genevese, J. G. 
Eynard (1775-1863), well known for his generous devotion 
to the cause of Greek independence. It was in 1824 and 
1826 that, in accordance with his wishes, the sisters of the 
deceased Simon Rath (1766-1819), a general in the Russian 
service, devoted a large part of their fortune to the erection 
of the museum which preserves the name of the family. 
The building is in the Greek style, with a Corinthian portico 
and a fiight of steps, and it contoius a collection of copies 
of the cardinal masterpieces of ancient art and valuable 
works of the modern Swiss school The conservatorium, 
whose foundation was due to Bartholony, a Genevese 
financier, owes its reputation as a musical school to Bovy 
Lysberg (1821-1873). The Fol museum, famous for its 
Greek and Etruscan vases, occupies the old Academy 
buildings in the Grand' Rue. 

Among the larger benevolent institntionB are the civic hospital, 
with an endowment of S4 million francs, a lunatic asylum, a deaf 
and dumb institate, and an orphanage ; and upwards of 200 dis- 
tinct Bociedea for philanthropic pnr][)Ose8 are at work in the state. 

From a comparatively early date the Genevese have given consi- 
derable attention to vdneation. In 1 429 Francis V ersonnez endowed 
and restorad the ** great school,’^ which continued to flourish till the 
Eeformation and was attended by numerous foreign pupils. An 


academy and college were established by Calvin and Bern in 1568, and 
soon became famous. Since 1875 the academy has ranked as a 
university, having five faculties,— a scientific, a liteiaiy, a legal, a 
theological, and a medical. Though medical teaching wai long 
practised in Geneva by its more eminent physicians, according as 
circumstsnoes suggest, there was no regular provision for this 
department till 1874, when a staff of 18 professors and lOprivat- 
dooents was institnted. An anatomical theatre has been erected by 
the cantonal hospital and a maternity hospital andapolielinfyusor 
duq^nsaiy an supported by the prop^ or the suppressed religions 
corporations. In the winter session or 1876-7 the university had 
142 regtdarly enrolled students and 182 unattached anditors ; and 
in the summer session the students numbered 155 and the auditors 
147. Of the 297 regular students, no fewer than 126 were foraigneTS, 
and only 106 were Genevese proper, while among the auditors the 
proportion of fonigners was stiU greater, or 187 as compared with 95. 

The canton of Geneva has no normal school but there are two 
colleges (one in the town and one at Caronge), a gymnasium, and a 
high school for girls, and in those institutions tiie training of teachers 
i is an object of attention. The Genovese coll^ had 1184 pupils in 
1876-7,-309 being foro^ers, and of these 189 French. In all 
the primary schools, with the exception of those of Caronge, 
Plainpalais, and Eauz Vives, the mixed system is in vogue. 

early all the communes, from Lancy in 1848 to Plainpalais in 
1877, have been provided with educational libraries, the total 
number of the books in 1867 being upwards of 20,000. The 
public library,” formerly located in the Kue Ardaine and now in 
the university buildings, is an admirable institution, thoroughly 
deserving the title of public, as its books, without any needless 
formality, are at the service of even the casual reader. The first 
nucleus of the collection, which now numbers about 75,000 volumes, 
was Boiiivard’s bequest in 1568. 

As early as the 14tii century, Geneva was the seat of a flourishing Industria 
silk trade, and its woollen fabrics were largely exported. Four times 
a year tiie streets of the town were filled with the trafiic of its fairs, 
whieh were visited by the merchants of Venice, Florence, and Genoa, 
of Franco and German Switserland. In the 16th century hats, 
ribbons, velvets, woollens, and gold and silver plate, were among the 
principd products of Genevese industry; the guild of armourers or 
/i0ai4mt‘Arswasa ])OweTful corporation; and watchmaking was already 
earned to a high degree of perfection, under the influence of Charles 
Cusin, who hod settled in tne town in 1687. By 1685 there were 100 
master watchmakers with 800 workmen, and 80 master jewellers with 
200 workmen. In the 17th clmtuiy the silk trade made great pro- 

f ress, and towards its close calico-printing was introduced by the 
iwy famih. During the 18th century the number of wealthy im« 
mu^ts from Italy gave an impetus to the various ardiitectnial 
industries, but at the same time the political troubles tended to scatter 
the industrial population. Voltaire introduced a number of Gene- 
vese watchmakers to Ferncy ; the French sought to make Versoix 
a manufacturing centre ; and the Oovcmmeiit of Savoy established 
a royal watch factory at Caronge. Since the restorotiou of Genevese 
independence in 1813 the principal industries of the city and 
canton have steadily developed. According to the census of 
1860, there were 616 master watchmak'irs and jewellers in tibe can* 
toil, and the number of workers in the trade was 4876, of whom 
4004 were men and 872 women. As early as 1827, about 240 per- 
sons were employed in the manufacture of musical boxes, and this 
number had V increased to at least 1080 of both sexes, cap- 
able of turning out 18,000 boxes in a year. Among the minor in- 
dustries are wood and ivory carving, the making of tools and 
scientific instroments, iron-smelting and engineering, and the 
manufacture of tobaccp, soda water, and various chemical stuffs. 

Banking operations are conducted on a laige scale, and printing and 
publishuig We long been of prime importance to the city. Print- 
ing was introduced in 1478 by Stcinsobaben of Schweinrarth ; and 
by 1568 there were 20 printing establishments in the city. Bobert 
Stephen, having fled from Pans, was received a citizen of Geneva 
in 1656 ; but his son Henry found that the attentions of the consis- 
tory could be nearly as offensive and dangerous as those of the 
Sorbonne, and the groat printing establishment over which he pro- , 
sided came to an untimely end. For details on tiie coiitributioni 
made by Genevese inventors to the progress of the various arts, the 
reaW may refer to Elie-Frangois Wartmann’s interesting brochure^ 

Felice historique sur lee iimndtcns faita d (7cn4ve, Geneva, 1878. 

It would be hard to find a city of the same size as Geneva which 
could claim the honour of being the birthplace of a greater number 
of eminent men ; and still harder perhaps to find one tint bad ex* 
tended its hospitality to so many foreigners of distinction. In the 
roll of its Gdebrities the first place is due to Jean Jacqncs Bonsssau, 
who, in spite of its treatment of him, retained considerable affection 
for ma r4nubliqne.” The house in which he was born oocunied 
the site of No. 69 of the present Kue Bonssean. Though M. Marc 
Monnier, himself a Genovese, has found materials for a voTnme on Lee 
po^ de (knjtoe, such names as Mulhauser (1806-71), author of the 
dramatic poems Sempach and Philibert Serthelier, or Petit Senn 
(1792-1870), whose BlueUes el Boutadea (1846) has gone through 
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R ntunber of editions, haye hardly more than local reimtation. 
Rodolphe Toepffer, the humoristio novelist, has attainea a wider 
popularity, which may almost be called European. But the really 
famous Genevese are mostly men who have devoted themselves to 
the sciences, or to the more utilitarian forms of literature. Amonu 
theBieologiansare Mestrezat, the opponent of the Jesuits ; BiodatC 
the transfiitor of the Bible ; the lionchins, the Turrettincs <Fr. 
and J. ^), Ed. Diodati, Felix Neff, Caesar Malan, and Oausseu. 
Among the historical writers may be mentioned Baulacre. Mallet 
(of Scandinavian celebrity), De Lolme, Grenus, Sismondi, Picot, 
Cherbuliez, Bayous, Blavi^ac, and Qaliffo ; and among the philo- 
logists, Crmer, Leclerc, Casaubon, and Spanheim. To the medical 
sciences belong the names of Joan de Carro, Espine, and Charles do 
la Rive ; and to the physical sciences Bonnet, Huber, De Luc, De 
Saussure, De Candolle, and Pictet. Pradier, the sculptor of the statue 
of Rousseau on the island in the Hhone, Chap|K)nui^, Homung, 
and Calame are the best known of the modem artists. 

As far back as 1856 the town of Geneva is said to have contained 
6800 inhabitants, and this ^ 14041uul increased to 6490, exclusive 
of the Bouig de Four and Bt Gorvais outside of the fortifications. 
In 1646 the number is given as 12,500, but the plague and other 
causes had reduced it to 11,000 by 1672. After the revocation of 
the edict of Nantes it rose to 16,984 in 1698, no fewer than 8000 
refugees having sought shelter within its walls. The 18th century 
was marked by a steady increase: 18,500 in 1711, 24,712 in 1782, 
and 26,140 in 1789. in 1860 the total w'as 81,288, of whom 6717 
were from other parts of Switzerland, and 6618 from other ports of 
the world. The census of 1870 gave 46,788, or including the 
suburbs of Eaux Yives and Plain ^lulais, 61,486. The notewortliy 
fact about this increase is that it is due solely to i in migration, for 
the Genevese families aie far from prolific, and indeed have an in- 
dubitable tendency to die out (Golme, QmJhw historique.^ 1869). 

According to a well-known jiassage in Cffisar’s Commaitarics^ he 
found Geneva the frontier town of the Allobroges, and when ho 
crossed the bridge which even then 8])anued the river, he was no 
longer in the territory of the Allobroges but in that of tbe Helve- 
tians. How long the little oppidum had been in existence before 
that time it is impossible even to conjecture : that the spot had iii 
far earlier days been ocGU)tied by a cluster of crannoga may be ac- 
cepted as rather more than a conjecture, though the extensive 
formation of now land within the historic peri^ has completely 
buried wbatevor archseological evidence might otherwise have been 
available. There was a time clearly when the site of the present 
lower town was entirely submerged, and the waters of the lalce and 
river found their shores along the edge of the rocky jdateau of the 
upper town. The Allobroges were, it would appear, a Celtic {People, 
and the name Geneva, according to the favourite etymology of modern 
investigators, has its explanation in the words gen and ev, the 
** issue^ of the waters. For several centuries of tne Christian era 
the history of Geneva remains a blank, but remains of substructious, 
aqueducts, canals, inscriiitions, statues, pottery, bronzes, amis, 
coins, &c., show that durin||[ the Roman xieriod the town must have 
been a la^e and fiourismg place, oxtendin^^, if M. Galifi'e is 
right, over the plateau of the Tianch^es. C'hristianity must have 
b^n early introduced, the traditioual apostles being Dionysius and 
Paracodus. In 456 the Celtic town passed under the dominion of 
the German Buigundians, and in 684 it was incorporated with the 
kingdom of the Franks. To Charles the Fat it was indebted for tlie 
right, sanctioned by Pope John YIll., of electing its bishops from 
among its own oleigy. Optandus, the bishop whose election led to 
the decision of l^s point, was a supporter of Rodolph 1., founder of 
Tranrinran Burgundy; and it was at Geneva that Cour^ the Salic 
caused himself to be crowned king of Bur^udy in 1088. This 
accession of Conrad proved in severu ways of moment to the town ; 
for to him was due tne first aggrandizement of the house of Savoy, 
and from him was derived the temporal sovereignty of its bishops. 
The oounta of Genevois— a district to tlie south of the Genevan 
territory, now included in the French department of Haute Savoie-> 
were piray reconciled to the loss of the auUiority they had previ- 
onsly had over the city when in 1070 they saw Guy of Faucigny 
Genevois, a member of their own famil;^elected to the episcopal see. 
The next bishop, however, Hubert or Humbert of Grammont, laid 
claim to iril the rights and possessions alienated by Guy ; and at 
length, in 1124, by the ** Accord of Seyssel,’* the count of Genevois 
reooguized the bishop as his superior under the emperor. Bishop 
Ardutius (1186-1186) had again to oppose the encroachments of the 
counts; but ^e emperor wbaroasa. to whom he appealed at the 
diet of ^ires (1168), not only upheld his daims, hut made him 
prinoe of the empire As the biAops could not always attend 
in person to the dvil concerns of his jurisdiction, a vidom or 
Tidomne (eios dmninvui) was appointed, who had to judge according 
to the customs and naiges of the dty, an'd in difficalt matters 
was assisted by the advice of three or four dtizens, two canons of 
Geneva, and two nobles of the church. During Hie bishopric of 
Robert of Oenevoi8(1277'-1288), the Genevese sought protection from 
the encroachments of his family at the hands of tne count of Savoy, 
Amadeus Y. ; and on Robert’s death a contest for possession of the 
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city took place between the count and the new bishop, William of 
Conflans (1288-1294 ). In the resulting anarchy the citizens learned 
to Mt for themselves, and in 1289 and 1291 we find the bishop com- 
plaining of cei^in procurators, syndics, or agents of the city who 
had acted as chief magistrates in i^ace and war. In 1298, however, 
the syndicate was (for the time) alioliahed. Between die count of 
Genevois, who held the castle at Bourg de Four, at the oomor of 
the city, and the count of Savoy, who by the peace of Asti in 1290 
had secured the office of vidomno, and now held the castle of the 
Island, both citizens and bishop were haid bestead. In 1820 the 
castle of Bourg do Four was demolished by Edwaid and Aymou, sons 
of the count of Savoy. When the emjieror Charles IV. visited 
Geneva on his wav to Avignon (1866), Auiadcus Y., the ** Green 
Count,” obtained the rank of iiiiprial vicar over the old kingdom 
of Burgundy and over tiie city of Geneva; hut William of Mar- 
coBsay, who was bishop from 1366 to 1377, persuaded the emperor 
to abolish the vicariate by a bull at Frankfort (1866), and by a 
second bull at Prague (1867) to raticol all rights granted to the 
counts of Savoy over Geneva and its territory; and in 1871 Pope 
Gi'egory XI. caused the count to witlidraw from the city his castellan 
and judges. The year 1387 is u memorable one in Genevese 
history, as the date of the publication by Bisliop Adhemar Fubri 
(1386-1888) of the franchises which served for centuries os the 
Magna Chiirta of the city.^ By the purchase of tlie couutship 
of Genevois, Amadous VIII. became possessor of all the country 
round the city; and although he accepted investiture from the 
bishop and took the oath of ioalty, his ambition was simply biding 
its time. On the visit of Sigismuud in 1455, be was raised to 
bo duke of Savoy; and when Pojie Martin Y. sliortly afterwards 
luissed through the district, he sought to obtain completi* jurisdiction 
over the city. Jean de Pierreseiso, however, appointed bishop at the 
suggestion of the duke, who hoped to find in Jiini an easy tool, was 
no sooner oecupunt of the see tluin he aiqicalGd to tlie )>coi)lo, 
obtained their vote against the alienation of the iem|>orul rights of 
his predecessors, and sworo in return for their MUjiport to maintain 
their liberties. In 1420 a bull of the emia^ror SigiHiniind fonnally 
declared that the city held directly of the empire. But by a atrange 
turn of events, tbe Indefatigable AmuileUM did ultimately become 
master of Geneva, —not, immed, by way of conquest or through the 
degradation of its bishopric, but by hiinsi'lf succee^iling to the 
bishop's s($e. During tiie greater iwirt of his i>ontificuie as Felix 
Y. he resided in Geneva ; and on his reHignation the council 
allowed him the administration of the bishoprics of Geneva and 
Lausanne. In tlie latter port of the 15th century, amid the dis- 
sensions of the house of Savoy, two facsts deserve special notice for 
their effect on Geneva. The duke Louis, iiritated against the Geno- 
vese because they had admitted his rehellious son Philip of Bresse 
within their walls, caused the king of France, his son-in-law, to es- 
tahlisha fair at Lyons, which withdrew the greater jiart of its traffic 
from the city of Lake Leman; and Bishoj) John liouis forming on 
alliance with Charles the Bold, the Swiss (for Geneva was still tho 
lost town of the Allobroges) inflicted a ransom of 20,000 crowns. 

The beginning of tho 16th century brought the long contest be- 
tween Savoy and Geneva to a climax and a close. Into tbe stru^le. 
interesting os it is, between tho Mamelukes (Mamelus) or ducal 
])arty and the Kidgiiots (EidgonoHNen)or jmtr'ots, it is iin^iossiblo to 
enter. The great heroes of the city are Phililiert Bcrthelier, Pierre 
Levrier, Franyois of Houivanl, the prior of St Victor, and Besan 9 on 
llugues. To IheiMMitriotic devotioii it owed its ultimate liberty, and 
the alliances with Freiburg and Bern, which, first formed in 1519 and 
1526, were solemnly renewed in 1531. Meanwhile the Kefomiatiou 
was advancing in Switzerland. In 1582 Farel entered Gie city, and 
in 1585 the reformed doctrine was officially recognized as tho religion 
of the state. In October 1536 a new actor ajqieared on the scene— 
John Calvin, then about 25 years of ime. By force of intellect and 
strength of will he soon made himselt tho loader of the Protestant 
party, and proceeded to work out his ideal of govenimeut and 
society. While it rendered homage to many of tho noblest elements 
of human nature, to purity, to honesty, to industry, to benevolence, 
this ideal had grievous defects ; it foigot esiiccially tliat all healthy 
moral action must be siiontaneous, and that in regard to deeds as 
well os men it is a dangerous thing to confound the innocent with 
tho guilty. The monu dictates of the sternest conseionee of the 
community were to bo the binding laws of every cirizen. Religious 
observances were no longer to be the outcome of individual piety, 
hut part of the inevitable routine of daily life. The church Ijecaine 
the state ; breach of ecclesiastical discipline was crime ; innovation 
in dogma was treason. The Genevese as a people appear to have lieen 
naturally religions: in the old pro-Refonnation times they hud been 
distinguished for their liberahty and kindness to the clergy, their 
appremtionof a good preacher, the abundance of their contributions 
for masses and prayers. Under tlie guidance of Culvin, this religi- 
osity took a new and sterner cast. But a certain part of the citizens 
were not so willing to relinquish their liberty, and, under tbe name 


1 This document. ooneliOlns of 79 ponffnipiis. wm timiwlstod Into French, and 
pahUalied by Xontyon, Sto, 1607. 
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of Libertilui or Liberty men, they contended earnestly against the 
establii^ment of the new regime. In 1588 they were eo TOwerful 
that the four syndics were chosen from their ranks ; and they had 
the satisfaction of seeing Calvin and Farel, on 23d April, expelled 
from the city by order of the little council, confirmed by the council 
of the two hundred and the council-general But the Libertins did 
not know how to rule ; anarchy and licence got possession of the city ; 
the Catholic party recovered ground. Calvin was recalled, and, re- 
turning on 8d September 1541, at once re-establislied his system in 
all its vigour. The Libertiu party again revolted ; sixty of their num- 
ber wore condemned to death, and four who failed to make theii* escape 
wore beheaded. In 1547 Jacques Gruet was executed as an uttercr 
of threats against the dictator and a possessor of impious books ; 
and in 1558 Michel Servotus was burned alive. To the historian of 
Geneva it is of comparatively little importance whether or not the 
main guilt of this too famous crime fell directly and solely on 
Calvin himself ; it is condemnation enough that such a deed was 
possible within the walls of a city where his fiat and his veto were 
•quiJly supreme. And on the other hand, it must never be forgotten 
that tne very reason why the faggot tire b which Servetus perished 
has become such a beacon to after times, while the smouldering 
embers round a Dolet or a Vanini are only now and then stirred to a 
flt^l glare, is that Calvin had made Geneva a city set upon a hill, 
and that Hie lurid smoke and flame sliowed doubly dark against the 
dear light of his wonderful intellect and his noble life. In some re- 
spects wneva was never greater than under his dictatorship. 1 1 was 
at once the moral capital of the half uf Christendom and the gi'eat 
f^ntier fortress against the invasions of Home. Like every fortress 
city, it had to pay the penalty of its |K)sition, and the penalty was 
none the less because iU^rrison fought with spiritual weapons, and 
its martial law intcrfoied with the liberties of the mind, lii 1564, 
after twenty- three years of such labours os few men could rival, 
Mviii died, and his body was laid in the cemetery of Floiupalais; 
but his spirit oontiiiuod to live in the constitution he had founded. 
The milder character of lus successor, Theodore Beza, allowed free 
scope to tlie other members of the Government, and the democratic 
element obtained greater | irominence. A bout 1564 Geneva appeared 
for a time in danger from its Catholic neighbours, aud es])eciaUy from 
the duke of Savoy; but though this prince recovered fiossession of 
the Ohablais, the Geuevois, and the country of Gex, and appointed 
Francis of Sales titular bishop of Geneva, no direct attempt was 
made against the independence of the city. The year 1 568 is of note 
for a revision of the constitution, drawn up by Germain Colladon, 
which, wliile retaining in the main the Caivinistic framework, practi- 
cally placed political power in the hands of a few principal families. 
The administration nominally consisted of the syndicate and four 
councils — ^the council of the twenty-five, the council of the sixtv, 
the council of the two hundred, and tlie council general ; but the 
council of the twenty-five, usually called the “little” or “narrow 
council,*' managed in the long run to arrogate the direction of all 
public afiairs. During the 16th centuir, both before and after the 
Colladon revision, the variety of affairs which wvre oonsitlered 
under Its jurisdiction is suliicitntly amusing. It was at once the 
foreign ofS^ of the republic and the high court and tlie police 
court combined; and it accordingly passed, as matter of course, 
from the consideration of matters of state, in which the potentates 
of Europe were parties, to the squabbles of market women, the use 
of bod in cakes, or the length of a minister’s sermon.^ Its 
private deliberatioiu were kept strictly secret : in 1491 the 
Dotrayer of any of its transactions was judged infamous,” and 
in 1580 it was added that his tongue should be pierced. Torture 
was still retained as a legal instrument of investigation, and 
penal enactments against heresy and witchcraft remained wire- 
pealed. In 1579 the city was taxon under the protection of Bern 
and Soleure, and in 1584 it formed an alliance with Zurich ; but 
these agreoments proved of little advantage, and in the oonflicts 
which were always being renewed with the duke of &voy, Geneva was 
left to her own resources, and the accidental assistance of £l.^beth 
^ Eimland or Henry IV. of France. 

At len^, in 1002, Charles Emmanuel of Savoy determined to seise 
the citv V ^ ^ tmin^ and on the night of the 11th and 12th 

December (O.S.) an army of 8000 men were despatched against it. 
As no declaration of war had been made, the oituens were taken by 
surprise ; and the enemy had fixed their scaling ladders and were 
olrewly mounting the walls before the alarm was given. But onoe 
aroused, the Genevese were not long in turning this success into 
disoomfiture and^ rout, and when morning broke the city was onre 
mors safs, and a joyous crowd heard the voice of the sged Beza in the 
oatbadral read out the grand old Psalm, “ Now may Israel say, If 
the Lord had not been with ns.” Snob ii the famous “ Escalade,” 
ihs Bannookbnm of the Genevese, whioh has since been celebrated 
with all possible forms of celebration.' By the tieaty of St Julian in 
the following year the duke of Savoy granted the Genevese freedom of 

I Jjf Petit Cornell ** In Ptmnu generoi»eM^ Geneva, 1877. 

^ See H. Ifammen, les grapMque$ de VEtctUwk^ Geneva, ISeS^ 

end the drama uf Mnlhauoer, the national poet, 1865. 


trade, restored the lands of St Victor and St Peter, and promised in 
boild no fortress and assemble no troops within fonr leagues of tlm 
city ; but the ambitious prince made one more attack nefore hit 
death in 1620. During the rest of the 17th century the history of 
Geneva consists mainly of dissensionB between different eounoils. and 
between the governing b^es and the people ; but amid them all tha 
city advanced in prosperity, especially after the accession to its 
latiou occasioned by the revocation oi the edict of Nantes. The loth 
century brought the political contest to a head. In 1707 Fatio, 
advocate and member of the two hundred, wm appointed president 
of a commission chaiged to formulate the grievances of the people. 
In the document which he drew up ho maintained the sovereignty 
of tho people, the equality of all citizens, and the subordination of 
the magistracy as mere executive functionaries; and at the same time 
I demanded that the council-general should meet at least once a year^ 

' and not only when the syndics chose. The councils appeared to* 
yield, but shortly afterwards, sujjported by confederates from the 
oligarchical cities of Bern and Zurich, they crushed the popul^ 
party, ami caused Fatio to ho shot How sternly they were dis- 
I»o8ed to rcBOiit interference was shown in 1781 by their sentence of 
pcrjwtual imprisonment jmesed on Micheli Du Crest for merely 
giving expression to the popular opposition to the new system of 
fortifications carried out by tho councils. The party of whioh be 
was so far a spokesman— known as the rcpreswiiants— at length, in 
' 1784, gained a decided victory in tho general council of 1784. By 
! tho edict of 1788, though the whole initiative in matters of legisla- 
tion was loft in the hands of the lesser councils tho actual passing 
of laws and fixing of taxes were entrusted to the general council, 
and thirty years later the people obtained tho right of naming the 
half of the council of the two hundred. There was an important 
class of the inhabitants, however, who were still exclad^ from 
political rights — theso-callcd “natives” or descendants of the aliens 
who had settled in the city ; and this class continued to make 
known its discontent At length, in 1782, Bern, Sardinia, and 
! Fmnce interfered in favour of the aristocratic party, and by the Act 
' of Pacification the most important reforms in a liDeral sense were 
' again abolished. A few years later, aud France was under a 
different regime. The Bevolution at Paris was followed by a 
revolution at Geneva. A new constitution, accepted by the 
National Assembly in 1794, declared tho political e(]uality of all the 
Genevese ; but, by a curious inconsistency, the national committee 
of finances divided them aj^n into aristocrats, the enighUa^ and the 
patriots, taxing the last class much less heavily than tho others, 
in March 1798 it was agreed that Geneva shonld become a part of 
the Fri ncli republic, aud on 18th June the French authoritiea 
eutered the city. By the treaty of Paris its independence was 
restored, and it became one of tho cantons of the Swiss confedera- 
tion. A new constitution declared all the citizens equal, and placed 
tJie logislativ'e power in the hands of a representative council As 
no one, however, could bo an elector who paid less than 20 Swiss 
livres, or about 28 shillings, of direct taxes, the democratic chaiacter 
of tlie system was considerably modified. It was not till 1841 that 
any great change was effected. In the early part of that year the 
“Third of March Society” was formed to watch over the interests 
of the citizens, and in October the Govemuient was foroed by a. 
popular demonstration to summon a constituent assembly. 

The legislative power for the canton was now placed in a grand 
council, consisting of representatives elected in the ratio of 1 to 
every 888 inhabitants ; and the executive power in a council of state 
consisting of 18 members choMn by and from the grand connoil. 
At the same time the oily received a communal council of 81 mem- 
aud an administrative council of at most 11 members. But 
the new constitution was not allowed to work long. The radical 
party had been gathering strength, e^oially in St Gervais, and iui 
1846 the Government, finding that the attempt to suppress its. 
opponents by force of arms was of doubtfrd result, gave in its re- 
signation. A provisional Government, under the leadership of the 
democrat James Fazy, drew up a constitution, whioh was accepted, 
by the people on 24th May 1847. The franchise was bestowed even 
on the pauper claas of proUtaiies, and the election of the council of 
state was entrusted to the oounoil meral or collective mmbly of 
oitizens. The old Protestant church of Gfeneva was abolished, and a 
new and almost oreedless ohnrdi established, the government of 
which was vested in a oonsistoiy elected by the nnivenal suffrage of 
^testwte in the canton. For nearly fifteen years the radical party 
continued in power ; and under its hands the physical condition (ff 
Geneva was rapidly transformed, and, for good or evil, the cily waa. 
brought as much as possible into the general current of European 
progress. “On voudrait faire de Geneve,” sighed the conservaldvs De 
te Kivo, “ la plus petite des grandes villes, et pour moi je prefers 
qu’elle reste la plus grande des potites villes,” Ilnfortunatmy for its 
permanence the radical Government was lavish in its expenditure, 
and the flnanoes of the canton and city got into a dan^rous condi- 
tion. In November 1861 Fa^ was not returned to tme oounoil of 
state ; in 1862 the conservative party obtained a majority in the great 
council ; and in 1868, tiiough all the other radical candidates for the 
ooundl of state were oaniedi Fazy himself vras Rejected. Theattempt 
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to inTilidate the election of his opponent Cheneyito led to a conflict 
between the partiee, in which lome blood waa ehed ; and the city 
wae Goneequently occupied bv federal foroee, and the matter eul^ 
mitted to the uderal ooun^. Aa the decree waa in favour of 
Ghenevi^ Faj^ retired fh>m public life. The ** independents,** as 
the opponents of the radicala are called, came into power in 1865, and 
for a number of years the^^ folly maintained their position, in spite 
of l^e cUffloulties thrown in their way by the Ultramontane party. 
Their principal antagonist was Mermillod, the vicar of the bishop 
of Freiburg, who was declared bishop of Geneva by the poi)e, 
and insisM on exorcising his episcopal functions without regara to 
the Government In February 1878 Mermillod was banished by the 
federal council of Switzerland, and in the same ^car the grand conn* 
cil of Geneva derived all Roman Catholic priests who refused to 
take the oath of allegiance to the state. Fazy’s bill for the sepa« 
ration of church and state was rejected in June 1876 ; religious cor- 
porations were abolished on 28d August, and, on the 26th of the 
same month, all public ecclesiastical services outside of the churches 
were forbidden. The cathedral of Geneva was handed over to the 
Old Catholics, On the 6th of NovemJiier 1878 Fozy died, and two 
days after the “conservative-democrat** party gained a victory in 
the elections for the mat council. Tlio expelled cures w'ci'o now 
allowed to return, and in Decomber the council accepted the prin- 
ciple of the separation of church and state. 

Besides the older works of Hpon, Bdranger, Plcot, Ac., Slid the et 

Oocumenti de la loc. gmetoUe iVhUt. et d'ai'cM., soo Senebler, JJmK tilt, de 
Oenive (1786); J. A. GallfTc, MaUriaux pour VhUi, de Oenive and 

Hoticee gdniatogiquee (3 voli , 1819-j:6); nigaud, Retne^gHrmenU rel. a la culture 
de$ heaux-arU h (1849, tioa od. I87U)J Aicliinaitl, Qenhvr ecelet» ou Litre 
du ipeetablei paeteurs (IHfjl), uinl Lcs edijica rclxgu'ur de I'aneicnnc ilt-nkre 
(1869); J. B. G. Gsitffe, UenkcehUt, et airhe'ot, (186U), Uliivigtinc, Armorial gme- 
wit (1819), and Eludes sur Oenhte (1872-74): Tliourel, J/ist. dc Oen^ve (183‘)). 
Pictet de Seigy, Genivr, origine^ Ac. (1H43-47), and Qmiee rensusat^e (1869), 
Clierboliez, Geutvet its institutionst Ac. (1808); liogut, IJut du peuple de Gmetc 
(1876); Thorona, Abr^ de thist. de Oenive (1878): Albert do Montvt, Diet luogr, 
des Oenevois et du VaudoU (1878) (11. A. W.) 

GENEVA, The Lake op (the Latin Lactis Lfmanasot 
Lake Leman, also known in the Middle Ages as Lac 
Losannete or Lake of Lausanne, and as Mor du Rhfme or 
Sea of the Rhone), is the largest of the Swiss lakes, 
having an area of 578 sq. kil. or 223 sq. miles. Its 
geuerd form is that of a crescent, the northern shore 
being almost the arc of a circle, with a radius of 21^ milea. 
The eastern end of the crescent is broad and rounded, 
while the western tapers towards Geneva. Its maximum 
breadth, between Morges and Axuphion, is 8 miles. It is 
divided into two portions, the Great and Little Lake, by 
the strait of Fromonthoux, wliich is not much more than 
2 miles across. The Great Lake is 39 miles long, with a 
mean breadth of 6 miles, and the Little or Western Lake 
is 14 miles long, with a mean breadth of rather more than 
2 miles. The bottom of the larger basin forms a wide 
valley, which gradually deepens from 200 to 325 feet at 
the foot of the slopes to a maximum of 1095 feet, which it 
attains between Ouchy and £vian. The mean level of the 
surface of the lake is 1230 feet above the level of the sea. 
According to the elaborate soundings made in 1873 by 
M. Gosset, engineer of the Federal Topographic Depart- 
ment, the bottom is remarkably free from inequalities, 
almost all traces of rocks, erratic blocks, or moraines, 
having been covered over by a regular bed of extremely 
fine argillo-calcareous mud, which can be moulded and 
baked hke potter’s clay. Between the basin of the Great 
Lake and that of the Little Lake there runs a ridge or bar 
not very strongly marked, 200 feet from the surface. The 
maximum depth of the lesser basin is only 71 metres or 
233 feet The bottom is apparently level, but it presents 
numerous erratic blocks, and in one place rises to a con- 
siderable eminence, known to the Gfonevese fishers as the 
Hants Monts.^ The unusual blueness of the waters of the 
Leman has long been remarked. According to M. Forel,^ 

^ Further details on the conformation of the lake will be found in 
De la Beche’s letter to ProfeiMor Pictet, publiBhed in BibliotMque 
UnweTHUe : Sciences ei Arts, t. xiL, 1817 ; in M. Goaset’s Carte 
Bydrogr^ du Lnc lAman, issned aa part of the Topog* Atlas dvr Schweiz, 
and describe in BOl, Un, (Sci. etArts), t. IH., 1875, and in a NoU 
sur la Qurts du Lae, by Ed. Pictet, in the same number. 

' “ Et des sur les variations de la transparence des eaux du lac 
Uman,** in Bibl. Un, {Se. et Arts), 1877. 


the transparency is very much greater in winter than 
summer, the extreme limit of visibility of a white disk on 
an avera^ for the seven winter months from October to 
April being 41 feet, and for the five summer months 21*6. 
This arises from the thermal stratification of the water 
keeping in suspension a greater quantity of dust and 
organic particles during summer. It is generally in 
August that the level of the lake reaches its highest limit, 
between 4 and 5 feot on an average above its lowest 
limit, which is usually reached in March. Besides this 
seasonal change, due to differences of influx and removal 
of water, seve^ disturbances of level ot a less obvious kind 
have attracted the attention of the Swiss physicists. Must 
remarkable are the seiches, or movements of steady 
uniuodal oscillation,” in which the whole mass of water 
in the lake rhythmically swings from shore to shore. 
According to M. Forel,-^ there are both longitudinal and 
transverse seiches. Their effect is most distinctly seen at 
Geneva, where they sometimes raise the level of the water 
from 4 to 5 feet. They are not improbably due to several 
distinct causes, but the most efficient would appear to be 
a difference of barometric jiressiire in different ^uirtK of the 



lake. In the eastern portion of the lake there is an 
irregular but violent current during spring and autumn, 
called Lardeyre or La Di^re, which is supposed to be due 
to subterranean affluents. The principal winds are the 
Bise from the north-east, the stormy Bornand that rushes 
from the ravines of Savoy, and the dry south wind, known 
as the Sdchard. Less use is made of the lake as a means 
of communication since the opening of the railway along 
the Swiss shore, but the lateen sails of the minor craft 
still brighten the landscape, and an excellent steam service 
is maintained by a company formed in 1873. The first 
steamboat, the “ William Tell,” was introduced on the lake 
iu 1823; and the first ludoon steamboat, the **Mout Blunc,” 
dates only from 1876. 

The Lake of Geneva is not bo rich in fish os many of 
the smaller lakes of Switzerland^ Comparatively small 
success has attended the attempts of Professor Chavannes 
of Lausanne to introduce the salmon, which, like many 
other fishes, finds the Perte du Rliuno a barrier between 


* M. Forers numerous studies on the subject will he found in the 
]iMwihAgue Univer8elte,s.wd. the Bulletin de la sue. vavd, (Lnu^unIle). 

* According to G. Luucl, whose llistuire nalurelle des jjotssons du 
usin du L^an, (Geneva, 1874) bos sui erseded the valimhle nx inoir of 
rofessor Jurine in the Mvmoires de la SucUtie dr physique, tome iii. 
L826), there are 21 species: — Perea Jlumatdis, L.; Vuttus yobio, U; 
\ota vulgaris, Cuv. ; Oyprinm carjno, L. ; Cyjrrinnjms anraius,ji , ; 
Hnca vulgaris, Cuv.; Uiibio JlmnalUts, Cuv.; Alhuriim 

[eckel; Alb. Upunciatus, L. \ Scarilinius crythroiudlmimn^^ 71^?:* 
euciscus rutUus, L.; Squaliua cephalus, Bonn]i. , 
g.; Cdbitis harhaiula, Lin.; Coregmus fera, J urine , Ccregonus 
u^Mlis, Junne; Thymallus vulgaris, NiJsson ; Sahm L.; 

Tutia varicddlts, G.L. ; Esox lucius, L. ; Anguilla vulgans, Fleming. 
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the sea aed the lake. The ** fera ” {Coregonm /era) ia 
economically the most important species. In the mnd at 
the bottom of the lake there exists an interesting fanna, of 
about 40 species, mainly belonging to the lower orders. 
Several of the species, as Oammarue caicue, are found 1000 
feet below the surface, in the reign of perpetual darkness. 
Two species of gasteropoda of the genus Limtimts are 
worthy of special note as possessing developed lungs, 
though they live at a depth of from 150 to 300 
feet.^ 

See Bodolphe Bey, OevUve et lea rives du LSinan, 8d ed. (Geneva, 
1875); %li, Taach^wh Schweiseriacken atatiatiks {Zurich., 1875); 
Herbetj^r Qemfer See und acme Uin^ehwng (Weimar, 1877). 

GENEVA, a post village of Ontario county. New Turk, 
U.S., is beautifully situated at the north end of ^neca Lake, 
on the New York central railway and at the terminus of the 
Ithaca branch railway, 52 miles E.S.E. of Rochester. One 
of its chief features is the terraced gardens, which extend 
from the principal street to the shore of the lake ; and there 
are also two fine parks. Geneva is the seat of Hobart Free 
College, which is under Episcopalian management, and has 
9 professors and about 50 students. It has also a graded 
union school, attended by upwards of 1000 pupils. The 
prosperity of the town depends chiefly on the nurseries in 
the neighbourhood, which extend to nearly 10,000 acres, 
and from which plants to the value of more than 1,000,000 
dollars are shipped annually. There are also marble-works, 
benching-works, and iron-works. A daily line of steamers 
plies between Geneva and Watkins at the head of the lake. 
The population in 1870 was 5521. 

GENEVA CONVENTION, an agreement concluded at 
an international conference which was held at Geneva in 
1864, under the presidency of General Dufour the Swiss 
plenipotentiary, for the purpose of ameliorating the condi- 
tion of the sick and wounded in time of war. The credit 
of originating this conference must be given to two citizens 
of Geneva, Dunant, a physician, who published a startling 
account of what he had seen in two military hospitals on 
the field of Solferino, and his friend Moynier, chairman of 
the Geneva society of public utility, who took up the idea 
of ** neutralizing the sick waggons,” formed associations 
for its agitation, and at length pressed it upon the Govern 
ments of Europe, most of which sent representatives to 
the conference. The convention was drawn up and 
signed by them on the 22d August, and since then it has 
received the adherence of every European power, and one 
Asiatic (viz., Persia). The convention consists of ten 
articles, of which the last two are formal. 

The others provide (1) for the neutrality of amhulauces and 
military hospitals as long os they contain any sick ; (2) for that of 
their staff ; (8) tliat the neutrality of these persona shall continue 
after occupation of their ho8]>ituls by the enemy, so that they may 
stay or depart, as they choose ; (4) that if they dejjart, they can 
take only their private ])roperty with them, except in case of 
ambulances, which they may remove entire ; (6) that a sick soldier 
in a house shall bo counted a protection to it, and entitle its 
occupant to exeini)tion from the quartering ot troops and from iiart 
of the war requisitions ; (6) that wounded men shall, when cured, 
be sent back to their own countiy on condition of not bearing arms 
during the rest of the war ; (7) that hospitals and ambulances shall 
can^, in addition to the flag of their nation, a distinctive and 
uniform flag bearing a red cross on a white gioimd, and that their 
staff shall wear an arm-badge of the same colours; (8) that the 
details shall be left to the commanders. 

A second conference was held at Genova on the same 
subject in 1868, and a supplementary convention drawn out, 
which, though not form^ly signed, has been acquiesced in 
by all the signatories of the original convention, except the 
pope, and which, while still unratified, was adopted pro- 
visionally by France and Germany in their war of 1870. 
It consists partly of interpretations of the former oonven- 

^ For details see Forsl’i contributioiis to the BaUetin delasoc, wur 
doUe de$ so, naL^ %, ke. 
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tion, and partly of an application of its principles to 
maritime wars. Its main provisions are these - 

That, when a person engaged in an ambulance or hospi^ 
occiroied by the enemy desires to depart, the commander^in-chief 
shall fix the time for his departure, and, when he desires to remain, 
that he be paid his full salary : that account shall be taken in 
exacting war requisitions not only of actual lodging of wounded 
men but of any display of charity towards them ; that the role 
which permits cured soldiers to return home on condition of not 
serving again sliall not apply to officers, for tlieir knowledge might 
be useful ; that hospital shi|)8, merchantmen with wounded on 
board, and boats picking up wounded and wrecked men, shall be 
neutral ; that they shall carry the red-cross flag and tbeir men the 
red-cross armlet ; that hospital ships belonging to Government sh^l 
be painted white with a green straxe, those of aid societies white 
with a red strake ; that in navid wars any strong presumption that 
the convention is being abused by one of the belligerents shall give 
the other the right of suspending it towards that power till the 
contrary is proved, and, if the presumption becomes a certainty, of 
suapoiiding it to the end of the war. 

GENEVIEVE, or Genovbpa, St, patroness of Paris, 
flourished during the latter half of the 5th century. She 
was bom about 425 at Nanterre near Paris, or according 
to another tradition at Montriere ; her parents were called 
Sevorns and Gerontia, but accounts differ widely as to their 
social position. According to the legend, she was only in 
her seventh year when she was induced by Bishop (after- 
wards Saint) Germain d’Auxorre to dedicate herself to the 
religious life. On the death of her parents she removed to 
Paris, where she distinguished herself by the activity of her 
benevolence, as well as by the austerity of her sanctity. 
She is said to have been the recipient of supernatural re* 
velations, and to have predicted the invasion of the Huns ; 
and when Attila with his army was threatening the city, 
she gave courage to the panic-stricken inhabitants by an 
assurance, justified by subsequent events, to the effect that 
the attack would come to nothing (451). In the year 460 
she caused a church to be built over the tomb of St Denis, 
where the abbey was afterwards raised by Dagobert 
I. Her death occurred in 500, or according to another 
account in 512, and her remains were ultimately laid in the 
chapel bearing her name, which lias now become merged in 
the Pantheon or ^glise St Genevieve. Chorpentier pub- 
lished in 1687 a life of the saint based upon the statements 
of an anonymous author who is alleged to have written her 
biogra 2 )hy only eighteen years after her death. The legends, 
miraculous and other, are also given in the Bollandist Acta 
Sanctorum and in the great work of Tillemont. Her 
festival is celebrated on the dd of January. 

The **Canouici of St Geneviive,” or “Canonici of the congre- 
gation of France, ’ constitute a reli^ous order dating fi'om 1614, in 
which year they were organized by Charles Fauro, a reforming monk 
belonging to the abbey of St Vincent at Seidis. I^ey rapidly 
came into considerable repute ; and for a considerable period the 
cliancullor of the Sorbonne was invariably chosen from their order. 
The ** daughters of St Genevieve" were constituted in 1686 at Paris, 
at the instance of a pious nun of the name of Blosset, but since 
their union, in 1665, with the order ** of the Holy Family,** whose 
lady-foundress was called Miramion, they have b^n best known os 
Miramiones. They find tlieir chi^ employment in tending the 
sick, and in the education of girls. 

GENGA, Gieolamo (c. 1476-1551), a painter and archi- 
tect, was born in Urbiuo towards 1476. At the age of ten 
he was apprenticed to the woollen trade, but showed so much 
inclination for drawing that he was sent to study under an 
obscure painter, and at thirteen under Luca Signorelli, 
with whom he remained a considerable while, frequently 
painting the accessories of his pictures. He was afterwards 
for three years with Pietro Perugino, in company with 
Raphael, and he developed a similar style of painting. He 
next worked in Florence and Siena, along with Timoteo 
della Vite ; and in the latter city he painted various coihb 
positions for Pandolfo Petmcci, losing local statesman 
of the time. Returning to U rhino, he was employed by Duke 
Goidobaldo in the decorations of his palace^ and showad 
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eztnofdiiiaiy aptitude for theatrical adommenta. ^euoe 
he went to Borne ; and in the chnrch of S. Caterina da 
Siena, in that capita ia one of hia most diatinguiahed works, 
Tlie Beaurreotion, remarkable both for deaign and for colour^ 
ingi He atndied the Boman antiquitiea with seal, and 
meaaured a number of edifices; this practice, combining 
with hia previous mastery of perspective, qualified him to 
shine as an architect Francesco Maria, the reigning duke 
of Urbino, recalled Genga, and commissioneid mm to 
execute works in connexion with Ids marriage-festivities. 
This prince being soon afterwards expelled by Pope Leo X., 
Genga followed him to Mantua, whence he went for a 
time to Fesaro. The duke of Urbino was eventually 
restored to his dominions ; he took Genga with him, and 
appointed him the ducal architect As he neared the close 
of his career, Genga retired to a house in the vicinity of the 
city, continuing still to produce designs in pencil ; one, of 
the Conversion of St Paul, was particularly admired. Here 
he died on the 11th of July 1551. Genga was a sculptor 
and musician as well as painter and architect ; and he 
wrote various essays, as yet unpublished, on the arts. 
He was jovial, an excellent talker, and kindly to his 
friends. His principal pupil was Francesco Menzocchi. 
His own son Bartolommeo, (1518-1558), also a pupil, 
became an architect of celebrity. In Genga’s paintings 
there is a great deal of freedom, and a certain peculiarity 
of character consonant with his versatile, lively, and soci^ 
temperament. One of his leading works is in the church 
of St Augustine in Cesena, — a triptych in oil-colours, repre- 
senting the Annunciation, God the Father in Glory, and the 
Madonna and Child. Among his architectural labours are 
the church of the Baptist in Fesaro, one of the finest 
edifices in that neighbourhood; the bishop’s palace at 
Sinigaglia ; the facade of the cathedral of Mantua, ranking 
high among the productions of the 16th century ; and a new 
palace for the duke of Urbino, built on the Monte Imperiale. 
He was also concerned in the fortifications of Fesaro. 

GENGIS KHAN. See Jxnohiz Khan. 

OENLIS, STia»HANIE-FiLIOITil Ducuest de Saint- 
Aubin, Comtesse db (1746-1830), a voluminous French 
writer, was bom of a noble but impoverished Burgundian 
family, at the Chateau de Champceiy, near Autun, on the 
25th of January 1746. When six years of age, she was 
received as a canoness into the noble chapter of Aliz, near 
Lyons, with the title of Madame la Comtesse de Lancy, taken 
from the town of Bourbon-Lancy, of which her father was at 
that time superior. Her entire education, however, was con- 
ducted at home under the eye of her mother by an accom- 
plished governess. In 1758 she removed along with her 
mother to Paris, where her skill in music and her vivacious 
wit speedily attracted attention and admiration. Her* 
marriage with the Comte de Genlis, a colonel of grenadiers, 
who afterwards became marquis of Sillery, took place in 
her sixteenth year, but was not suffered to interfere with 
a rapidly developing taste for acquiring and imparting 
knowled^ Some years later, through tho influence of her 
aunt, M^ame de Montesson, who had been clandestinely 
married to the duke of Orleans, she entered the Palab 
Boyal as lady-in-waiting to the duchess of Chartres (1770) ; 
and, after having acted with great energy and zeal iw gover- 
ness to the daughters of the family, she was in 1781 
appointed by the duke to the re8i)onsibl6 ofiice of “ gouver- 
neim ” of hb sons, a bold step which, though it led to the 
resignation of all the tutors as well as to much social 
scandal, can hardly in fairness be held to have seriously 
prejudiced the intc^ectnal interests at least of those com- 
mitted to her charga The better to cany out her theory 
of education, die wrote several works for the use of her 
royal pupils, the best known of which are the ThSdire 
d^Jtdmcanon (1779-80), a collection of short comedies for 
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young people, and Les Jnneuts de la Feriu (1781). When 
the Revolution of 1789 occurred, Madame de Gbnlb showed 
herself not unfavourable to the movement, is said to 
have had considerable influence on the conduct of the duke 
of Orleans ; but the fall of tho Qirondins in 1793 compelled 
her to take refuge in Switzerland along with her pupil 
Mademoiselle d’Orleans. It was in this year that her 
husband, the marquis of Sillery, from whom she had 
been separated since 1782, perbhed on the scaffold. An 
“adopted” daughter, Pamela Berkley or Simms, had 
been married to Lord Edward Fitzgerald in the preceding 
December (see Sir Bernard Burke’s Rue of Great Familieg, 
1872). In 1794 Madame de Genlis flxed her resi- 
dence at Berlin, but having been expelled by the orders 
of King Frederick William, she afterwards settled in 
Hamburg, where she supported herself for some years 
by writing and painting. After the revolution of 18th 
Brumaire (1799) she was permitted to return to France, 
and wos received with favour by Napoleon, who gave 
her apartments at the arsenal, and afterwards assigned her 
a pension of 6000 francs. During this period she wrote 
largely, and produced what is generally considered to be 
her best romance, entitled Mademoiselle de Clermont At 
the restoration she succeeded in u^*usting herself once more 
to the new state of things, and continued to write with 
all her former diligence. Her later years were occupied 
largely with literary quarrels, notably with that which arose 
out of the publication of the Diners du Baron dUlolhach^ 
a volume in which she set forth with a good deal of sarcastic 
cleverness the intolerance, the fanaticism, and the eccen- 
tricities of the “ philosophes ” of the 18th century. 
Madame de Genlis before her death, which occurred on the 
31st of December 1830, had the satisfaction of seeing her 
former pupil, Louis Philippe, seated on the throne of France. 

The numoronB workH of Madame de Genlis (which considerably 
exceed eighty), comprising i»roBO and jKietical compositions on a 
vast variety of Riibj(‘cts and of various aeip'eoH of merit, owed much 
of their success to adventitious causes which havo long ceased to 
operate, and they arc now but littlo read. The swiftness with 
which they were written, their very multiplicity, and their diflhse- 
uess, all forbid us to look in them for thought of perennial value or 
literary art of ony high order. They are useful, however (e8iH»cially 
tho voluminous Mimoires), as furnishing material for liistory ; and 
she herself can hardly pans altogether unnoticed in the crowd which 
tlironged the stage of public life in the confuse,d and busy time of 
the French Revolution. Most of her writings were translated into 
English almost as soon os they were published. 

OENNADIUS. Georgius Scholari or Rcbolarius, better 
known as Gennadius, a learned Greek and for some time 
patriarch of Constantinople, obtains a place in history 
through the important part played by him in the contest 
between Platonism and Aristotelianism which marks the 
transition from mediaeval to modem thought. Extremely 
little is known of his life, and so contradictoiy are some of 
the accounts bearing on detached facts in it that it has 
often been supposed there were two writers of the same 
name living at the same period. The researches «>f 
Renaudot seem, however, to render it approximately certain 
that all the historical notices we possess relate to one 
ScholariuB, and that the apparent inconsistency in tlio 
accounts is dne largely to a real change in that ^ writer’s 
views. ScholariuB first appears in history as assisting at 
the great council held in 1438 at Ferrara and Florence with 
tho object of bringing about a union between tho Greek and 
Latin Chetr^es (see Eugenius IV., Bessakion). At the 
same council was present the celebrated Platonist, George 
Gemistus Pletho, the most powerful opponent of the then 
dominant Aristotelianism, and consequently the sj>ecial 
object of reprobation to Genuadius. In church matters, as 
in philosophy, the two were opposed, — Pletho maintmning 
strongly the principles of the Greek Church, and Mmg 
unwilling to accept union through compromise, Gennadius^ 
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more politic and cautiooj, pressing the necessity for union, 
and instrumental in drawing up a form which from its 
vagueness and ambiguity might be accepted by both parties. 
It would seem that at ]noreiice Fletho published the 
work on the difference between Aristotle and Plato (see 
Gehistus) which afterwards called forth a reply from 
Oennadina Of this reply only the fragments quoted by 
Fletho in his counter-argument {Contra Genmdivm) have 
been preserved. They show that Gennadius, though Aris- 
totelian throughout, hLl an accurate knowledge of Aristotle, 
and was more moderate than some of his contemporaries, 
e.^., George of Trebizond. The next appearance of 
<^nnadinB is in 1453. After the capture of Constantinople 
by the Turks, Mahomet, finding that the patriarchal chair 
had been vacant for some time, resolved to elect some one 
to the office. The choice fell on Scholarius, who is de- 
ecribed as a layman. While holding the episcopal office 
Gennadius drew up, apparently for the use of Mahomet, a 
symbol or confession of faith, which is very valuable as the 
earliest expression of the principles of the Greek Church. 
He also at this time had the pleasure of condemning to the 
flames the great work of his old opponent Ple&o^ the 
treatise on £iW8 (Nop.oi}, of which considerable fragments 
have come down to us. The character of this work was 
accurately apprehended by Gennadius (see his Letter to the 
Exarch Joseph^ in Gass, as below), and his opposition to it 
is intelligible. After a short period of office at Constanti- 
nople Gennadius is said to have resigned the episcopal 
dignity and to have retired into a convent. The date of 
his death is unknown. 

The fullest account of his writings is given in Gass (Oenmdiua 
<ind PlethOf 1S44), the second part of which contains Plotho’s 
CorUra Oeniiadium* Sec also F. Schultze, Geac!i» der Phil d. 
JUnaisMiusd, i., 1874. A list of the known writings of Gennadius 
is given in Fabricius, Bibliotheca Qroeca^ ed. Harless, vol. xi. 

GENOA, in literary Italian Genova^ in the local dialect 
Eene^ in Latin and German Genua^ in mediaeval Latin 
Janua^ and in French Ghnes^ one of the most important 
cities of Italy, is situated in what was formerly known as 
Liguria, on the northern coast of the Mediterranean near the 
middle of the Gulf of Genoa. The latitude of its lighthouse 
is 44" 24' W N., and its longitude 8" 54' 15" E. By rail 
Genoa is 115 English miles N.E. of Nice and 119 miles 
N. W. of Leghorn. The city, as seen from the sea, is **built 
nobly,” and deserves the title it has acquired or assumed of 
the Superb. Finding only a small space of level ground 
along the shore, it has been obliged to climb the lower hills 
of the Ligurian Alps, which affoM many a coign of vantage 
for the effective display of its architectural magnificence. 
The original nucleus of the city is that portion which lies 
to the east of the port in the neighbourhood of the old pier 
(Molo Vecchio). In the 10th century it began to feel a 
lack of room within the limits of its fortifications ; and 
accordingly, in the middle of the 12th century, it was found 
necessary to extend the line of circumvallation. Even this 
second circuit, however, was of small compass, and it was 
not till 1320-30 that a third line took in the greater part 
of the modern site of the city proper. This presented 
about 3 miles of rampart towards the land side, and con 
still be easily traced from point to point through the city, 
though large portions, especially towards the east, have been 
dismantled. The present line of circumvallation dates from 
1626-1632, the period when the independence of Genoa 
was threatened by the dukes of Savoy. From the mouth 
of the Bisagno in the east, and from the lighthouse point in 
the west, it stretches inland over hill and dale to the great 
fort of Sperone, f.e., the Spur, on the summits of Monte 
Peraldo at a height of 1650 feet, — the cirenit being little 
less than 12 miles, and all the important points along the 
line being defended by forts or batteries. Of course a hm 
portion of the endos^ area is open countiy, dotted only 


here and there with houses and gardena There are eight 
gates in all, — ^the more important being FoitaPOa and Porta 
Romana towards the east, and the new Porta Lantema or 
Idghthonse Gate to the west 

The irregular relief of its site, and its long confi n emen t 
within the limit of fortifications which it h^ outgrown, 
have both contributed to render Genoa a picturesque con- 
fusion of narrow streets, lan^ and alleys, which it would 
almost require the delicate diminutives of Italian to name, 
varied with stairways climbing the steeper slopes, and 
bridges spanning the deeper valleys. As there are large 
portions of the town which are quite inaccessible to ordinary 
carriages, and many even of the more important stx^eets have 
very little room for traffic, porters and chairs take to a con- 
siderable extent the place of cabs, and goods are largely 
transported by means of mules. In the middle of the 16th 
century the Government gave commencement to a system 
of more spacious thorougMares than had previously been in 
vogue by laying out the street which still bears the name 
of Via Nuova ; in 1606 the Via Balbi, as it was ultimatelv 
called from the palaces of the Balbi family, began to stretch 
westwards; and at length, about 1778, a connexion between 
these two streets was effected by the opening up of Via 
Nnovissima. The line thus produced, extending as it 
does from the Piazza Fontane Morose westward for about 
a mile to the Piazza Verde is still the route most in favour 
with the fashionable world of Genoa. As early as the 
middle of the 17th century the Via Giulia was driven 
through the midst of the small streets between the ducal 
palace and the Porta d'Arco ; but it was not till about 1825 
that the Via Carlo Felice gave free route between the 
palace and the Piazza Fontane Morose. The Via Lorenzo 
and the long line of street which, under the names of Carlo 
Alberto, S. Benedetto, and Milano, runs round the port to 
its western extremity, also belong to this century. The 
spacious Via Tloma, running east from Via Carlo Felice to 
meet the Via Assarotti, has been built since 1870 ; and the 
area of the Piazza Cavour was only about the same time 
cleared of the old houses. The great public promenade of 
Acquosola already mentioned was laid out by the architect 
Carlo Barabino between 1821 and 1837 ; and it has been 
connected with the gardens of the Villetta di Negri, pur- 
chased by the municipality about 1865. 

Of the churches of Genoa, which number upwards of Cathedra 
eighty, the principal is the cathedral of St Laurence (il 
duomo di San Lorenzo). Tradition makes its first founda- 
tion contemporary with St Laurence himself; tliere is 
distinct historic mention of a church on the site in the 
latter part of the 9th century; and a document of 987 im- 
plies that it was even then l^e metropolitan church. Re- 
constructed about the end of the 1 1th and beginning of 
the 12th century, it was formally consecrated by Pope 
Gelasius IL, 18th October 1118; and since then it has 
undergone a large number of extensive though partial 
renovations. In the facade the lower part, wilh its three 
elaborate doorways in the Gotbicu-Moorish style, dates from 
the 12th century; the upper part belongs to the 14th; and 
the belfry which rises above the right-hand doorway was 
erected about 1520 by the doge, Ottaviano da Campo- 
fragOBO. To the 13th century is assigned the central 
nave, which was, however, both lengthened and heightened 
in the 14ih; and the cnpola was erected after the 
designs of the architect Galeasso Alessi invited to 
Genoa about 1550. Among the artists who have con- 
tributed to the internal decorarion the most noteworthy 
are Damiano of Bergamo, who represented the Slaughter 
of the Innocents and the Martyidom of St Laurence in 
the woodwork of the choir; Lazzaro T^varone^ who 
painted the roof about 1622 ; G. R Bianco, who furnished 
the bronze statue of the Madonna of the city in 1662 j 
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Gian GKaoomo della Porta, the ecnlptor of the statues of and niches of the oathedial, there are objects enough of 
Hark and Luke in the presbvterium ; and Gioyanni Maria considerable bterest Here, bound together by craft of 
Passalo and OioTanni Angelo Montorsoli, the sculptors of goldsmith, is an octagonal bowl, brought from Ccesarea in 
the corresponding statues of Matthew and John. The 1101, which corresponds to the descriptions given of the 
atained glass windows of the choir, representing the four Holy Orail, and was long regarded as an emerdd of match 
patron saints of the city, are the work of Giovanni BertinL less price, but whidi turned out, when broken by its 
To none of the chapels in the cathedral, rich as several of French purloiners, to be only a remarkable piece of ancient 
them are in works of artistic value, can a higher rank be glass. 

•assigned than to the chapel of St John the ^ptist The Of older date than the cathedral is the church of St 
main design, with its elaborate detail of columns and arab- Ambrose and St Peter, if its first foundation be correctly 
•esques, and foliage and statues, was due to Pio Domenico da assigned to the Milanese bishop Honoratus of the 6th 
Bissone, who from 1460 was ^gaged for ten years on the century; but the present edifice is due to the Society 
work. Statues by Matteo CivitaU of Lucca and Andrea of Jesus, who obtained possession of the church in 
Gontucci of Monte San Savino, a rich and costly baldachin 1587, and employed Ihe skill of Pellegrino Tebaldi in its 
pmented by Count Filippino Dorics and stained glass restoration. Among the paintings of this church the first 
windows designed by Ulisse de’ Mattel, are among the later place is naturally gieon to the Circumcision and St Ignatius 
additions to its decoration. On one day only in &e course by Bubens, and to the Assumption of Guido HenL The 
of the year are women allowed to enter the chapel ; for was Annunziata del Guastato is one of the largest and wealthiest 
it not a woman who procured the death of the Baptist ? churches in the city. It owes its first foundation to the 
Amid the profusion of ecclesiastical bric-a-brac in the nooks order of the Humiliati, but S. Marta, as it was originally 
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1, Royal Palace. S. Palazzo Splnola. 

9. P^azio Balbl. 10. Pallavldni. 

8. „ iniraizo. 11. Acottaaola, 

4. M Mnola. 19. VllletU di Nc^ra 

0. „ Biliniola. 18. Posclilcro Pallayldnl. 

6. „ Doria. 14. Giopsillo Oardona 

7. „ Serra* 15. Serra Gardeni. 

a Adomo. 18. Chni'ch of tho Annunziata. 

called, was a small building till it passed about 1606 into 
the hands of the Conventuals of St Francis, by whom the 
present gigantic structure was planned and partly erected. 
The rest of the main edifice was due to the Observartines 
of the same order, who came into possession in 1637, and 
gave the church its modem name; and the necessary 
funds were largely supplied by the Lomellini family. 
The church is a cruciform structure, with a dome, and 
the central nave is supported by fourteen columns in the 
Corinthian style. To the unfinished brick facade an 
fncongmous portal with marble columns was added about 
lfi4S, after we plans of Carlo Barabino. Santa Maria 
delle Vigne probably dates from die 9th century, but the 
Present strocture was erected towards the close of ^e 16tL 


17. Church of .San Rlro. 25. Dogana or Cuiitom Home. 

18 S. Ambrozlo. 27. Great HoqiltaU 

19. S. Filippo dc Noli. 28 CnuBorvaturio dolle Fieschine. 

90. Cathedral. 99. Deaf and Dumb Institution. 

91. Church of Sta Marla dl Carignano. 8». Old Amcnal. 

92 Nan Stefano. 81. Paganini Iboatro. 

28. University. 82. Andrea Doria Theatre. 

24. Ducal Palace. 84. ITospltul of Sant' Androa. 

The campanile, however, is a remarkable work of the 
13th century. San Siro, originally the ‘‘Church of the 
Apostles and the cathedral of Genoa, was rebuilt by the 
Benedictines in the 11th century, and restored and 
enlarged by the Theatines in the 16tL ^ Santa Maria di 
Carignano, or more correctly Santa Maria Assunta e S8. 
Fabiano e Sebastiano, belongs mainly to the 16th 
century, and was designed by Galeazzo Alessi, in 
don of Bramante’s plan for St Peter's at Rome.^ ^e 
expense was borne by the Sauli family. From the highm 
gallery of the dome-^68 feet above the searJevel, sniwM 
met above the ground—^ magnificent view is obtained of 
the city and the neighbouriDg coast S. Stefano dates from 
969, and keeps its andent c ampanil^ but it has been 
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several times rebuilt The famous painting of the martyr- 
dom of St Stephen, by Qiulio ^inano, carried off by 
Napoleon in 1811, was restored to the ^urch in 1815. 
The Madslena, as it now stands, was built by Andrea 
Vannone about the close of the 16th century; and San 
Filippo Neri was rebuilt in the close of the 17th century 
at the expense of the Fallavidni family. S. Matteo, the 
church of the D’Oria or Doiia family, was founded in 
1126 by Martino Doria, and the present edifice, after the 
designs of Montorsoli, dates from 1643. In the crypt is 
the tomb of Andrea l^ria the Great by the same Montor- 
Boli, and above the main altar hangs the dagger presented 
to the doge by Pope Paul IIL 

PsiaoM. The palaces of the Genoese patricians are fmous for 
their sumptuous architecture and their artistic collec- 
tions. The Palazzo Eosso, or Red Palace, erected in the 
middle of the 17th century, was in 1874 presented to the 
city by Maria, the wife of Raffaele de Ferrari, duke of 
Q^iera, and her son Filippo de Ferrari, along with its 
library and picture gallery. The old palace of the 
doges, now the seat of the prefecture, was, rebuilt in 
the 16th century, and again restored after a great fire in 
1777 ; the neighbouring tower, from which the magis- 
trates were summoned by toll of bell, dates from the 
beginning of the 14th century. A sixteenth century 
palace, formerly the property of the dukes of Turin, 
is now occupied by the municipality, and contains among 
its more curious treasures a bronze tablet (117 a.d.), 
with an inscription relating to a dispute between Genoa 
and a neighbouring castle, two autograph letters of 
Columbus, and Paganini’s violin. Tlie inscription, dis- 
covered in 1506, was printed for the first time in 1520 by 
Brucelli, whose works form part of Qrsevius’a ThetauniSj 
and among its modern commentators are Serra in the 
Transactions of the Imperial Academy of Genoa, and 
Simoni and Graasi in the Transactions of the Ligurian 
Society of Native History. The palace which was pre- 
sented in 1528 by the republic to Andrea Doria is a largo 
building of the 1 5th century, restored and extended under 
the doge’s direction, and decorated with frescos by Perino 
del Vaga. The royal palace, built in the middle of 
the IGth centuiy for the Durazzo family, was acquired by 
Victor Emmanuel in 1817. Among other buildings of the 
same class, the Durazzo palaces in the Via Nuovissima, 
and the Via Balbi, the Balbi Senarega in the Via Balbi, 
the Sarra palace in the Via Nuova, and the Fallavicino in 
the Piazza Fontane Morose are worthy of note. 

tenevo- Of most hiatorical intcroRt among the benevolent institutions of 
mt insti- Genoa is the hospitol of Famniatonc (Ospedale civile di Pammatone), 
ationi. a vast edifice contiguous to tho public park of Acquasola. It owes 
its origin to the bequest in 1429 of Bartolommeo Hoseo; and the ex- 
cellence of the infirmary thus established caused the citizens to 
procure permission from Sixtus V. to divert tlio funds of all similar 
minor foundations to its support New buildings wore erected in 
1620 by Giacomo Saluzzo, and still laiger additions were made in 
1758, under the superintendence of Andrea Orsolino. Under the 
same committee with the general hospital is tho hospital for in- 
ourables (Ospedale dei Cronici. origimuly Ridotto degli Incurabili), 
instituted towards the end of the 15th century by Ettore Vemazza, 
and taken under the direct control of the civil authoiitios in 1500. 
The great poorhouse (Albergo dei Poveri), dating from about 1665, 
is a vast building, after designs by Stefano Scaniglio, covering no 
leas than 215,280 square feet, and accommodating 1400 inmates, who 
manufacture cotton and woollen cloth, furniture, embroidery, Ac. 
The so-called Conservatorio dollo Fioschine was founded in 1768, in 
aooordance with the will of Domenico Fieschi, as an asylum for 
destitute girls ; and iu 1788 his widow left 80,000 lire to provide a 
dowiy of 500 lire for any of the inmates leaving the institution to 
be married or to take the veil. A considerable reputation has been 
aoqnirod by the flower-makers of this institution. 

The sums bequeathed for ehaiitable purposes daring 1868-75 
amounted to 8,798,106 fhuics, in addition to the immense dona- 
tions (about thirty millions of fiancs) of the deoeased duke of 
OtUieii. 

The h4^est educational institution in Genoa is the royal univer- 


sity, which ooenpies a palace in the Via Balbi, originally boflt 
about 1628 for the Jesuit fathers entrusted by the mamstrates with 
the supervision ot education in 1572. The republic nad received 
the ri^t of conferrinff degrees from Pope Sixtus IV. as early as 
14h} a privilege coDmrned by the emperor Maximilian I. in 1406. 

On the oiisolntion of the Jesuits the administration of the college 
passed into the hands of the republic, and the provisional Govern!* 
ment of 1797 reinangurated it as a university m 1808. In 180 A 
daring tho French occupation, it was assmiilatcd to the other im- 
perial academics, so that its present organization may be said to 
date only from 1812. It numbers about 400 students, who Lave 
the advantage of a physical and a natural history museum, an 
anatomical cabinet, a meteorological observatonr, a botanical 
garden, and a library. The libraiy, originated by the Jesuits, 
numbers about 80,000 volumes, among which none is considered of 
greater value by the Genoese than the manuscript collection -of the 
laws and enactments of their republic, Ziier jurium eonminia Bohoolft 
JantmsU. In Genoa, as elsewhere in Italy, great advance has 
been made both in secondaiy and primary education since 1867: 
in 1877 the city possessed two gymnasiums, a lyceum named after 
Christopher Columbus, three technical schools, a high school for 
female education opened by the municipality in 1874, a female 
normal school dating from 1859. a teachers’ training school founded 
in 1861, and upwards of 40 inmnt schools (Asili d’ Infunzia), of 
which tho first was opened in 1840. The royal technical institute Inatitn- 
comprises three distinct sectiomh-a professional industrial institute, tions for 
an institute of mercantile marine, and a system of evening classes arts and 
in mathematics, chemistry, mechanics, Ac. ; and a royal naval acienoe. 
college was opened in 1878. The Ligurian academy of the fine arts 
owed its origin in 1761 to Francesco Maria Doria, and the pdlaaao 
in which its mnsoums and galleries are situated was erected m 1881 
by Carlo Bambino. A mudeal institute, founded by Antonio Costa 
and maintained by tho municipality, baa rooms in the convent of 
St Philip Neri. A society for the promotion of the fine arts dates 
from 1849, the Ligurian society of native history from 1857, and a 
society for the arts and industries of Liguria from 1871. Besides Ltbrariei.. 
the university library there are four public libmries— the Biblioteca 
Civico-Boriona (40,000), presented to the municipality by Victor 
Emmanuel 1., to whom it had hocn bequeathed; the Biblioteca 
della Missionc Urbana (40,000), a noble collection rich in manu- 
scripts of Ligurian history and Greek codices, which owes its origin 
to the legacy of Gerolamo Franzone in 1727 ; the Biblioteca Fmn- 
zoniana (12,000), due to the same G. Franzone, and administered 
by the congregation of “ Evangelical Workmen **; and, lastly, the 
fine library which forms part of the great legacy in the Palazzo 
Rosso. A museum of natural history (Museo Civico di St. Nat), 
opened in tho Yilletta di Negro in 1878, is worthy of special note 
for the collections made by Giacomo Doria, Beccari, D’Albcrtis, 
and Autinori. Picture galleries are to be found in many of the Picture 
ancient palaces, and in two at least, the Palazzo Rosso and the gallerlex 
Palazzo Bianco, the collections are of great value. An excellent 
law forbids the removal from the city or province of any object of 
ancient art without tho sanction of a commission under the presi- 
dency of the prefect. In 1677 the Genoese had a choice of about a Theatres 
dozen theatres, small and groat, inclusive ofthoseinSampierdarena. 

Of these the g^test is the Carlo Felice, erected in 1826-28 under 
tho patronage of tho king whose name it bears. The National 
Theatre, rebuilt in 1790, dates originally from 1702, and it has an 
older rival in tho Teatro del Falcone, which is associated with the 
life of Goldoni, and now serves us court theatre. 

Tlie mountainous character of the surrounding country has Commnni- 
rendered it a difficult task to supply Genoa with sufficient means cation, 
of railway communication ; in the 20 miles, for example, between 
the city and Arquata there are eleven tunnels, that of Qiovi being 
upwards of 2 miles long. The line to the north through tiie vsdley 
of the Polcevera, whicn joins the general Italian system at Ales- 
sandria, was opened about 1853 ; but it was not till 1870 that the 
western line was completed so as to give a continuous route from 
France, and it was November 1874 Mfore the eastern section be- 
tween Sestri di Levante and Spezia established a connexion with 
the lines along the western coast of Italy. Since that date, how- 
ever, iiassengers and goods can be conveyed by rail from Calais to 
Otranto. There are two stations in tlie city,— one for the west 
and north, and the other for the east and south,— connected since 
1871 by a tunnel 7518 feet in length. 

Though its existence as a mantime power was originally due to Haribow* 
its port, Genoa bos only begun since 1870 to construct the con- 
veniences necessary for modem development of ita trade. As 
early aa 1184 the old pier (Molo Vecchio) was in existence, stretch- 
ing westward into the golf; and in 1689 the new pier (Molo 
Nuovo) from the other aide of the gulf was commenoeo, after the 
plans of Ansaldo de Mari. Up to 1878 the former had a length 
of 2800 feet, and the latter was only slightly longer. The haibonr 
thus formed was in some re^ts a goodone : the l^ttom being of 
day fbmished excellent anenorage, and within the new pier tbero 
was depth to the largest daas of veaaels. But a swell was alwap 
fdt whenever the wind was at any point between S.W. and fl.E.. 
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The YMt beoaeats ot the duke of GtUiera have enabled the antho- B;^ndic or mayor, chosen by the king from the memben of the 
titiee to undertake (1878) an elaborate acheme for the extension »unta or adminiatrative oommittee, who are themselvea appointed 
andimproyement of the indnding, not only a great addition of from the entire body of ^e 60 municipal councillors. Besides 
the harbour area, but also the constmotion of a irystem of wharves possmng this municipal council, Genoa is also the seat of the 
and warehouses, which have hitherto been surprisingly insufficient, provincial council, elected in tlie same way, but presided ever by 
It is difficult to believe that in one of the greatest harbours of the prefect, or representative of the Government 
Europe die ^[oods should be ** discharged into lighters, slowly In 1848 the population of the city was 100,882; by 1862 it had 
towed by rov^'boats to the side of the quays, removed by hand increased to 127,986, but a carefbl census undertaken by the muni- 
labour from the lighters to uncovered quays, and ag^ trans- cifiality in 1871 found no more than 120,595, exclusive, however, 
ferred by hand labour ti the railway.*’ In spite of aU these dis- both of resident strancers and absent natives. The prindpal 
advantages the shipping trade of Genoa has rapidly increased since causes which had tended to retard tlie natural growth of the popula- 
the consolidation of Italy. From 1815 to 1625 them was a large tion were the cholera of 1866-67, and the snmll-pox of 1870,-— the 
trade in grain, with a corresponding expansion of other branches, latter having actually occasioned an excess of 1178 deaths ov(t the 
A sudden change was produced by a system of dilTercntial duties births for the year. To this must be added the removal of tlie 
in favour of native grain ; instead of 1000 foreign vessels with a Government arsenal to Snezia in 1870-1, and the teudoucy, whi(^ 
tonnage of 95,000 as in 1821-5, there were only 760 vessels on an has gr^ually made itself felt since the o})euing of the railways, to 
avera^ in the three years 1825-8 ; and there was no coirespouding settle in the •suburban towns. The stretch of coast for mUes along 
increase in native shipping, which rose only from 55 to 70 vessels, the gulf is on almost continuous Uno of country houses and 
The more liberal tarifis attached to the commercial treaties, con- mansions, and indeed, to quote the woids of 51. Kcclus, the whole 
eluded about 1852 with France, England, and Germany, ^ve a riviera from Ventimiglia to Si)ozia assumes more and more the 
new impulse to foreign trade, and this was followed up oy Count aspect of a single town where tne |>opulou8 quaitors alternate with 
OavourA law exemptmu all foreign grain from du^. The priu- grou{)8 of villas and gardens. Proceeding westwards wo are no 
dpal imports arc petroleum, raw cotton, wool, grain, coal, metal sooner beyond the fortifications than we find ourselves in the 
goods, hides, tobacco, aud English-cured fish. The total value fiourishing town of Sompierdorena, tliutis. Sou Pier d’Aruna, or St 
imported in 1876 was £14,824,847, and in 1877 £12,066,911, Peter of the Sands. l}own to the middle of last century it was 
while the exports for the same years amounted to £2,088,578 and mainly inhabited by the wealthier classes, but has since become the 
£1,968,508— exclusive in both cases of goods merely in transit, seat of great industrial and commercial activity. Its jiopulation, 

During the five years 1878-7 the total number of vessels arriving which m 1814 was only 5845, was unwunls of 17,000 m 1877. 
at Genoa was on an average 2633 per annum, with an annual ton- From Sampiordorena a stone bridge of the 16th century, memorable 
nage of more than 1,000,000 tons. Of these vessels about 1510 as the spot when Mussina signed the ca]>itulatiou of Genoa, leads 
per annum sailed under tlie Italian flag witli 583,900 tons ; 421 across the Polcuvera to Corueliouo, a market- town with 2698 in- 
were English with 284,890 tons, and 820 French with 105,945 habitants at the census of 1871 ; and Corneliano in its turn connects 
tons. l%e opening of the St Ootthard Hailway is expected to give itself with Sestri Pouente, a busy place of from 9000 to 10,000 
a great impunw to Genoese trade. inhabitants, with a largo shipbuilding trade. Towards the cast 

Local The local industiy devotes itself mainly to the manufacture of there is a similar succession of villages and towns. 

Industry, cotton and silk, gold, silver, ivory, and coral, paper and leather ifistery.— The early importance, Wh ^lolitical aud commercial. History 
goods, macaroni and vermicelli, su^, aud preserved fruits. The of Genoa is attested by the |)art wliicli it played in the Second 
coarser cotton cloths or bordatti are the favourite wear of the Punic War. Its supremacy amongst the neighbouring nmnici- 
Ligurian population. Iron-founding and sldpbuilding are carried ^<1 populations is not less evident from tlie inscription on 

on in the district, and there is a growing export trade in all articles the bronze table still to bo seen in the council-ball of the city. Its 
of market gardening and floriculture. history during the dark ages, throughout the Lombard and Carol- 

Banks. In Michelet’s plwe, it may almost be said that Genoa was a ingian periods, is but the repetition of the general history of the 
bank before it was a city, and its money business is still jmeater Imian communes, which succeeded in simtcbiiig from coutondinjg 
than that of any other town in Italy. The Bonk of Bt George, princes aud barons the first charters of their freedom. The iiatriotm 
founded in 1407^ was **one of the most ancient and celebrated spirit and naval prowess of the Genoese, develo^xal in tbeiraefensive 
banks of oirciUation and deposit in Europe,” but it never recovered wars gainst the Saracens, led to the foundation of a jiopular oon- 
fiom the damam done to its credit by the appropriation of its trea- stitution, and to the raiiid growth of a powerful marine. From the 
sure, first by the Austrians in 1740, and a^u by the French in necessity of leaj^iing together against the common Saracen foe, 

1800. It no longer exists, and the famous building of the 13th Genoa united with Pisa m expelling the Moslems from the island 
century iu which it was accommodated is now used as a customs of Sardinia ; but the Sardinian territory tliua acquired soon fur- 
house. A new bonk was founded at Genoa in 1844, which, since nisbed occasions of jealousy to the conquering allies, and there 
its union iu 1855 with a similm institution at Turin, boars the commenced between the two republics the long naval wars des- 
nome of the National Bank. It has branches at Turin, Florence, tined to terminate so fatally for Pisa. With not less adroitness 
Milan, and Naples. Up till 1871 its only important livid was the tluin Venice, Genoa saw and secured all the advantages of the groat 
Cassa di Soonto, but about this time the Genoese, in the words of carrying trade wliich the crusades created between western Europe 
the British consul, went mad on the subject of new companies, and the East, llie seaports wrested at the same xieriod from the 
and in a single year they started not loss ^au thirty-three banking, Saracens along the Spanish and Barbary coasts braome important 
trading, mining, shipping, and manufaotuiing concerns.’* The Genoese colonies, whilst in the Levant, on the shores of the Black 
result wasasaiM of banlmiptcies. Bank after bank failed ; and Sea, and along tlie banks of the Euphrates wore erected Genoese 
criminal prooeediw were iu several cases instituted against the fortresses, of which the strength some 40 years imo commanded the 
bimk directors, ^^e only notes current in Genoa in 1875 were admiration of the young traveller Moltko. ifo wonder if these 
those of the National Bank and the Tuscan National Bank. contiucsts generated in the minds of the Venetians and the Pisans 

The Genoese Imve long been knownasabard-working and ftngal fresh jealousy against Genoa, and provoked fresh wars ; but the 
people ; and the lower classes of the whole Ligurian coast are struggle between Genoa and Pisa was brought to a disastrous con- 

inured to privation and ^rdships. ^ce about 1850 there has cIubioil for the latter state by Gio battle of Meloria. The commer- 

beeu a strong current of emigration to South America. About cial and naval successes of the Genoese during the Middle Ages 
1858 the Ligurian settlers in Monte Video, Buenos Ayres, Bio de were the more remarkable because, unlike their rivals, the Venetians, 
la Plata, Bio Janeiro, Linift, and Valnar^ wore estimated at they were the unceasing prey to intestine discord— the Genoese 
60,000 ; and since that date the number of emigrants leaving commons and nobles fi^iting against each other, rival factions 
northern Itedy by way of Genoa has increased to 80,000 or 90,000 amongst the nobles themselves striving to grasp the supreme iiower 
per annum. A very considerable proportion ofthis number return to in the state, nobles and commons alike invoking the arbitration 
their native conntiy in their latter years, and the successful adven- and rule of some foreign captain as the sole means of obtaining a 
turer usi^y assuts his younger brethren to follow in his footsteps, temporary truce. From these contests of rival nobles, in which the 
A large trade has sprung up with South America, the newest names of Spinola and Doiia stand forth with greatest jiromincnc^ 

featore of which is an exportation of Piedmontese wine. Genoa was soon drawn into the great vortex of the Guelph and 

According to the returns of 1876, the income of Genoa was Ghibelline factions ; but its recognition of foreign authority— suc- 
6,848,175 francs, inclnding octroi dues for 4,826,000 francs. Tlie cessively German, Neapolitan, and Milanese— gave way to a state of 
orduiary, extraordinary, and casual expenses for 1875 were— for greater independence in 1389, when the govemnieiit assumed a 
munioipd administration, 608,461 francs ; loc^ police and sanitary more permanent form with the appointment of the firrt doge, an 
’expenses, 1,088,418 ; administration of law, 227,876 ; public office held at Genoa for life, in the jKirson of Simon Boccanera. 
works, 2,812,470 ; education, 69^662 ; religious • worship, 12,117 ; Alternate victories and defeats of the Venetians and Genoese—ine 
and pnblio (ffiaiitiLe, 648,466 francs. The debt of the city in 1876 most terrible being the defeat sustained by tlie \ enotiws at 
was 86,781,457 fraacc. Chioggia in 1880— en^d by establishing the great 

The conLcfl dixocting the local government of the city is choeen ority of the (Genoese rulers, who fell under the 
V • Wly, aoeofding to the libi tbtuns, of 41,984 electors, every now of the Visconti of Milan, until the national spirit J® 

H&aen paying 40 francs el tazas being entitled to vote, and ivery regain its ancient vigour in 1528, when Mdi^ Dona sne^eM m 
▼oter being Migible as a ooimcllior.^bis Load of tlie ccrxxil is the throwi^ off the French domination ard restorJig the old fonn of 
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goramment. It was at this very period, the oloae of the 16th and 
oommeDoenient of the 16th century, that the geniua and daring of 
a Genoeae mariner, Chriatopher Colnmlma, gave to Spain that new 
world, which might have become the poaaeaaion of hia native state, 
had Qanoa been Shit to aiipply him with the ships and seamen which 
he so earnestly entreated lior to fhmiah. The government as re* 
stored by Andlrea Dori^ with certain modifications tending to impart 
to it a more conservative character, remained nnchanj^ until 
outbreak of the French Revolution and the creation or the Ligurian 
republic. Duriim this long period of nearly three centuries, in 
which the most £amatlc incident is the conspiracy of Fieschi, the 
Genoese found no small compensation for their lost traffic in the 
East in the vast profits which they made as the bankers of the 
Spanish crown and outfitters of the Spanish armies and fleets both 
in the Old World and the New. 

The short-lived Ligurian republic was soon swallowod up in the 
French empire, not, however, until Genoa had been made to eiyeri- 
ence, by the terrible privations of the siege when Masscua held the 
city against the Austrians (1800), all that was meant by a partici- 
pation in the vicissitudes of the French Revolution. In 1814 Genoa 
rose against the French, on the assurance given by Lord William 
Bentinok that the allies would restore to the republic its independ- 
ence. It had, however, been determined by a secret clause of the 
treaty of Paris that Genoa should be incorporated with the dominions 
of the king of Sardinia. The discontent created at the time by 
the provision of the treaty of Paris as confirmed by the congress of 
Vienna had doubtless no slight share in keeping alive in Genoa the 
republican spirit which, througli the influence of a young Genoese 
citizen, Joseph Mazzini, assumed forms of permanent menace not 
only to the Sardinian monarcliy but to all the established Govern- 
ments of the peninsula. Even the material benefits accruing from 
the union with Sardinia and the constitutional liberty accorded to 
all his subjects by King Charles Albert wore unable to prevent the 
republican outbreak of 1860, when, after a short and sharp struggle 
the city, momentarily seized by the republican party, was recovered 
by General Alfonzo La Marmora. The most iinportant of the later 
events in the liistozy of Genoa lias been the seizure within its port 
of the five Neapolitan brigands, Cipriano La Galu and his accom- 
plice^ who travelling with paj^al passports wore arrested on board 
the French passenger steamer, the ** Aunis,” by orders of the 
Marquis Guafterio prefect of Genoa. Though the event threatened 
at first to create a rupture between the French and Italian Govern- 
ments, the diplomatic discussions which it called forth, and the 
impression generally produced threughout Europe, had no slight 
share in weakening the |>olitical ties which had hitherto existed 
between the Papal Govemnient and France. 

Axnonz the earlier Genoese liistortans the most Important are Bartolommeo 
Fazio andJacopo Braoolli, both of the Ifith century, and Paulo Partenopeo, Jacojio 
Bonfadio, Oberto Foglietta, and A|(ostino Giustiiilano of the 10th. Paganetti 
wrote the ecclesiastical lilstory of the dty ; and Acclnelll and Gaggero collected 
material for the ecclesiastic^ ai‘chieology. Tfie memoirs of local writers and 
artlsta were treated by Soprani and liattl. Among more general works are 
DrSqulgny, U Moire dee Juvofutione de Ginf* jwqu'en 1746; Kerra, La dtoria 
deir antica Liguria e di Genova (lUrln, 18H4); Van*si, JStoria ddia repub/ica 
Genova vino at 1S14 (Ooiioa, IBUbSli); Canale, Sforia dei Genovesi (Genoa, 
1844-04), ^uova Utoria delia rep^bfica di Genova (Florence, 1868), and Storia 
delta rep. di Genova dalV anno 1628 a/ 1660 (Genoa, 1874) ; Blumentlial, Zwr 
Ver/aeeunge^und Verwaltungegeeehiehte Genua's imiaJahrAundert (Kalbe an dor 
Saiue, 1872); Mallison, Studies from Genoese Historg (London, 1876). The Liber 
retpuhlievB Oennensis was edited by itlcottl in the 7t)i, 8tli, and 9th 
volumes of tho Monvmonta historiai patriot (Turin, 1864-1867) A greid variety 
of interesting matter will be found in the AiH della SorUtk Ligure di Storia 
patria (18 volnmoi, from 1861-1878), and in the Giomale Ligustieo di Areheo^ 
logia^ StoriOt e BelV Arti. The hlstoiy of the university has been written by 
Lorenzo Isnardl, and continued by Em. Cclosia (2 >oJs., Genoa). Belgrano, 
Ddla vita privata dei Genovesi, F M. Garibaldi, State me/eorologieo per la 
eittb de Genova (for 1870, Ac ), and Bocca, Pesi e misure antield di Genova, may 
also be mentioned. A Voeabutario tasrabi/e genovese-italiano compiled by P. F. 

B. is published by the deaf-mute publishing department 

GENOVA, Luchetto da (1527--1585). This is the 
familiar name given to the painter Luca Cambiasi (written ' 
ako Cambiaso or Cangiagio), who was born at Moneglia in i 
the Genoese state, son of a painter named Giovanni 0am- i 
biasL He took to drawing at a very early age, imitating ! 
his father, and developed ^at aptitude for foreshortening. ! 
At the age of fift^n he painted, idong with his father, some 
subjects from Ovid’s Mdamorplmea on the front of a house i 
in Genoa, and afterwards, in conjunction with Calvi, a ; 
ceiling showing great daring of execution, in the Palaw . 
Doria. He ako formed an early friendship with Ginmbat- i 
tista Gastello ; both artists painted together, with so much i 
similarity of style tliat their works could hardly be told I 
apart ; from this friend Cambiasi learned much in the way 1 
of perspective and architecture. Luchetto’s best artktic i 
period lasted fur twelve years after bk first successes ; from i 
that time ho declinod in power, thougdbi not at once in re- < 
putatioD, owing to the agitations vexations brouj^t i 
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i upon him by a passion which he conceived for his sisterin- 
^ law. Hk wife having died, and^ the skter-in-law having 
^ taken charge of his house and children, he endeavoured to 
rocure a papal dkpensation for marrsdng her ; but in thk 
e was disappointed In 1583 he accepted an invitation 
from Philip IL to continue in the Esoorim a series of frescos 
which had been begun by Gastello, now deceased ; and it 
k said that one principal reason for hk closing with this 
offer was that he hoped to bring the royal influence to bear 
upon the pope, but in thk again he failed. Worn out with 
hiB disquietudes, he died in the Escorial in the second year 
of his sojourn. Cambiasi had an ardent fancy, and was a 
bold designer in a Raphaelesque mode. His extreme facility 
astonished the Spankh painters ; and it is said that PMlip 
n., watching one day with pleasure the offhand zest with 
which Luchetto was painting a head of a kughing child, 
was allowed the further surprise of seeing the kugh changed, 
by a touch or two upon the lips, into a weeping expression. 
The artist painted sometimes with a brush in each hand, 
and with a certainty equalling or transcending that even of 
Tintoret. He made a vast number of drawings, and was 
ako something of a sculptor, executing in thk branch of 
art a figure of Faith. Altogether he ranks as one of the 
ablest artists of hk day. In personal character, notwith- 
standing his executive energy, he is reported to have been 
timid and difiSident. Hk son Orazio became likewise a 
painter, studying under Luchetta 

Tho best works of Cambiasi are to be seen in Genoa. In the 
church of Bt George — ^tho martyrdom of that saint ; in the Palazzo 
Imi;)eriali, Torralba, a Genoese suburb— a fresco of tho Rape of the 
Sabines ; in S. Maria da Carisnano— >a Fietk, containing his own 
portrait and (^cording to tradition) that of his beloved sister-in- 
law. In the Escorial he executed several pictures ; one is a Para- 
dise on the vaulting of the church, with a multitude of figures. 
For this picture he received 12,000 ducats, probably the larg^t sum 
that had, up to that time, ever been given for a single vrom, 

GENOVESI, Antonio (1712-1769), an Italian writer on 
philosophy and political economy, was bom in November 
171 2, at Castiglione, near Salerno. At an early age he was 
destined by his father for the church and began tbe study 
of philosophy and theology. He distinguished hinuelf 
highly by hk acuteness and diligence, and after some 
struggles, caused by hk dkinclination for an ecclesiastical 
life, he took orders at Salerno in 1736. He had not been 
long in this position when the oxdibiBhop of the town, re- 
cognizing bis rare abilities, nominated him to the chair of 
rhetoric in the theological seminary. During thk period 
of hk life Genovesi began the study of philosophy as it ex- 
kted outside the limits of theology. He read with eager- 
ness the works of the chief modern philosophers, and was 
particularly attracted by Locke. 

Apparently still dissatisfied with ecclesiastical life, 
Genovesi, resigning hk post at Salerno, proceeded to Rome, 
undertook the study of law, and quaUfied as an advocate. 
The detaik of legal practice, however, proved as dktasteful 
as theology, and for some years he gave himself entirely to 
the study of philosophy, attending most of the dktinguished 
lecturers at the universitjr of Naples. At this place, after 
having obtained the appointment of extraordinary professor 
of pbUoBopby, he opened a seminaiy or private college for 
students. His reputation as a teacher was increased by the 
publication in 1743 of the first volume of hk MenutUa of 
Metaphpaiea, and in 1745 of his Logic. Both works are 
imbued with the spirit and principles of the empirical 
school of philosophy, and the latter, an eminently practical 
treatise, had long a recognized position as one of the best 
logical text-books written from the point of viow of Locke. 
On account of the accusations of infidelity and heresy 
naturally excited by hk dkoassioii of metaphysical prin- 
cipled, he had some dilBeulty in obtaining the prof^r- 
ship of moral philosopny, ana failed to be appointed to the 
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dudr of iheolo^; bat this did not preyent him from 
fdlo^ng oat hu philosophical studies. He published a 
oontinaation of his MmmU of MtiaphyBics] bat with every 
new volame be experienced fresh opposition from the par- 
tisans of scholastic routine. Among these were Cardinal 
Spinelli, archbishop of Naples, and an Abb4 Magli, whom 
Genovesi covered with ridicule in his work entitled Lettere 
ad un Amico Fravinciale. In spite of this, Genovesi ob- 
tained the approbation of Pope Benedict XIV., of several 
cardinals, and of most of the learned men of Italy. Of this 
namber was Intieri, a Florentine, who founded at his own 
expense, in the university of Naples, the first Italian cliair 
of political economy, under three conditions — namely, that 
the lectures should be in Italian, that Genovesi should be 
the first professor, and that, after his death, no ecclesiastic 
should succeed him. 

Genovesi commenced his first course of lectures on the 
5th of November 1754 with great success, — the novelty 
and the interest of the subject, and the eloquent style and 
agreeable manner of the professor, attracting a crowd of 
auditors. He afterwards published his Lectures on Com- 
merce, and Carey’s Account of tlie Trade of England, trans- 
lated into Italian by his brother, with notes by himself. 
The Ledoni di Gommercio is the first complete and system- 
atic work in Italian on the science which Italians have 
done much to advance. On the whole it is to be included 
among works of the Mercantile school, but in treatment 
of fundamental problems, such as labour and money, it is 
distinguished by fairness and breadth of view. Specially 
noteworthy are the sections on human wants as foundation 
of economical theory, on labour as the source of wealth, 
on personal services as economic factors, and on the united 
working of the great industrial functions. Gioja’s more 
important treatise owes much to Qenovesi’s lectures. 

Till his death in 1769 Genovesi continued his labours at 
the university of Naples, which owes much of its celebrity 
to the solidity and excellence of his teaching. It cannot 
be said that Genovesi takes a high rank in philosophy, but 
he did much to introduce into Italy the new order of ideas, 
and his exposition of philosophical doctrines is fair and 
lucid. His work on Metaphysics, divided into the four 
rubrics, Ontosophy, Gosmosophy, Theosophy, Psychosophy, 
distinguished by its solid erudition, is an excellent specimen 
of the precriticd or dogmatic method of handling specula- 
tive problems. His merits in political economy have been 
indicated abova (For list of works see Fabroni’s Lives.) 

GENSERIC, or Genserioh, king of the Vandals, and the 
most formidable of the Gothic invaders of the Roman em- 
pire, was the natural son of Godegiselus the founder of a 
Vandal kingdom in Spain, and was bom at Seville about 
406. Though he was only of middle stature, and had a 
lameness of one leg, such was his renown as a warrior 
that on the death of his brother Gk>nderic in 427 he was 
chosen to succeed him on the throne. At the invitation of 
Boniface, the Roman general in Africa, who wished to revolt 
against Valentinian IIL, Genseric in 429 crossed into 
Africa, and took possession of Mauretania. Soon after- 
wards he besieged Boniface in Hippo Regius, and com- 
pelled him after a defence of fourteen mont^ to seek 
safety by a precipitate embarkation, leaving his soldiers 
and their families to the ruthless craelty of the Vandals. 
In 435 Genseric concluded a treaty with the Romans 
by which be retained possession of western Numidia 
imd Mauretania; but peace was not of long dura- 
tion, and in October 439 he captured Carthage, which 
he made the capital of his Idngdom. . Genseric was an 
Allan, and cruelly persecuted tiie orthodox Catholics in 
Africa. In 455 at the invitation of Eudoxia, who wished 
to be revenged on Maximus the murderer of her husband 
Valentinian, he fitted out an expedition against Rome, 
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and after storming the city, gave it m during fom^ 
teen days to be pillaged by his soldiers. Eudoxia and her 
daughters he carried captive to Carthage, where she was 
retained in prison till 462. Two attempts were made by 
the Romans to avenge themselves on the barbarians, — ^the 
first by Majorian, emperor of the West, in 457, and the 
second by Leo, emperor of the East, in 46& ' Both 
attempts, however, signally failed, and in 47 d Leo’s 
successor Zeno concluded a truce. Genseric’s dominion 
ult^tely included Sicily, Sardinia, Corsica, and the Bal- 
earic isles ; and he even extended his conquests to Thrace, 
Egypt, and Asia Minor. He died in 477. He was cruel 
to blood-thirstiness, cunning, unscrupulous, and grasping ; 
but he possessed great military talents, and his manner of 
life was austere. Though the efiect of his victories was 
neutralized by the subs^uent successes of Belisarius, his 
name long remained the glory of the Vandal tribes. 

GENTIAN, botanically Geniiana, a large and typical 
genus of herbaceous plants forming the type of the natural 
order Gentiamcece. The genus comprises about 1 80 species, 
— most of them perennial plants growing in hilly or moun- 
tainous districts, chiefly in the northern hemisphere, some 
! of the blue-flowered species ascending to a height of 16,000 
feet in the Himalaya mountains. The leaves are opposite, 
entire, and smooth, and often strongly ribbed. The flowers 
are famished with a persistent calyx and corolla, which is 
usually 4- or 5-parted, but occasionally 10-parted ; the 
stamens are equal in number to the lobes of the corolla. 
The ovary is one-celled, with two stigmas, either separate 
and rolled back or contiguous and funnel-6ha|)ed. The 
fruit when ripe separates into two valves, and contains 
numerous small seeds. The majority of the genus are 
remarkable for the deep or brilliant blue colour of tlieir 
blossoms, comparatively few having yellow, white, or more 
rarely red flowers; the last are almost exclusively found 
in the Andes. 

Only a few Bmcies occur in Britain. O, Amarella and 0. cam~ 
veslris are small annual species mwing on clmlky or calcareous 
hills, and bear, in autumn, somewhat tubular pale puqde flowers ; 
the latter is most easily distinguished by having two of the lobes 
of the calyx larger than the other two, while the foniicr has the 
parts of the calyx in flves, and equal iu size. Some intermediate 
foriiiB between these two s^iecies occur, although rai'ely, in England; 
one of these, O. gennanica, Willd., has larger flowers of u more 
blue tint, spreading branches, and a stouter stem. Some of these 
forms flower in spring. G. the Calatliioii violet, is 

a rather rare perennial species, gl owing iu moist heathy places from 
Cumberland to Dorsetshire. Its average lioight is from 6 to 9 
inches. It has linear leaves, and a bri^t blue corolla inches 
long, marked externally with five greenish bands, is without hairs 
in its throat, and is found in perfection about the end of August. 
It is the handsomest of the British species ; two varieties of it are 
known in cultivation, one with spotted and the other with white 
flowers. G, verm and Q. nivalis are small spooies with brilliant 
blue flowers and small leaves. The former is a rare and local 
perennial, occurring, however, in Teesdalo and the county of Clare 
in Ireland in tolerable abundance. It has a tufted habit of growth, 
and each stem hears only one flower. It is sometimes cultivated as 
an edging for flower borders. O. nivalis in Britain occurs only on 
a few of the loftiest Scotch mountains. It differs from the last in 
being on annual, and having a more isolated habit of growth, and 
in tlie stem bearing several flowers. On the Swiss mountains these 
beautiful little plants are very abundant ; and the splendid blue 
colour of masses of gentian in flower is a sight which, when once 
seen, can never be forgotten. For ornamental purposes several 
species are culfivated. The great difficulty of growing them suc- 
cessfully renders them, however, less common than would othcr^'ise 
be thfe case ; although very haifiy when once established, tliey are 
veiy impatient of removal, and rarely flower well until the thim 
year after planting. Of the ornamental species found in Bntisn 
gardens some of the prettiest are G, cmulxs^ G, vena^ O.pynnaica, 

G. havarica, G. septemfida, and G. gelida. Perhaps tliohaiidsomOTt 
and most easily grown is the first named, often called G^tanella, 
which produces Ss large intensely blue flowers early iu the spnng. 

All the species of the genus are remarkable for jiossessing 
an intense but pure bitter taste and tonic properties, 
About forty species are used in medicine in different ports 
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of tbe world. The name of felwort given to 0, Amardla^ 
but occasionally applied to the whole genus, is stated by 
Dr Prior to be given in allusion to these properties— 
meaning gall, and v)ort a plant In the same way the 
Chinese call the 6. asdepiadea^ and the Japanese the G. 
Bu/ergeri^ ** dragon’s gall plants,’’ in common with several 
other very bitter plants whose roots they use in medicine, 
fr. camptstTu is sometimes in Sweden and other northern 
lountries a substitue for hops. 

By far the most important of the species used in medicine 
is the 0. lutea^ a large handsome plant 3 or 4 feet high, 
growing in open grassy places on the Alps, Apennines, and 
Pyrenees, as well as on some of the mountainous ranges of 
F^ce and Germany, extending as far east as Bosnia and 
the Danubian principalities. It has large oval strongly- 
ribbed leaves and dense whorls of conspicuous yellow flowers. 
Its use in medicine is of very ancient date. Pliny and 
Dioscorides mention that the plant was noticed byQentius, 
a king of the Illyrians, living 180-167 b.g., from whom the 
name Gentiaiia is supjjosed to be derived. During the 
Middle Ages it was much emitloyed in the cure of disease, 
and as an ingredient in counter-poisons. In 1562 Tragus 
mentions the use of the root as a means of dilating 
wounds. 

The root, which is the part used in medicine, is tough 
and flexible, scarcely branched, and of a brownish colour 
and spongy texture. It has a pure bitter taste and faint 
distinctive odour. On account of its porous nature it has 
been used in modern surgery, as in the time of Tragus, as a 
substitute for sponge tents. The root has been several 
times analysed with varying results, but Kromayer in 1862 
first obtained the bitter principle in a state of purity. This 
substance, to which the bitterness of the root is due, he 
called gmtiojAerin (C^H3gOi2)< It is a neutral glucoside, 
crystallizing in colourless needles, and is contained in the 
fresh root in the proportion of about j\fth per cent., but has 
not been obtained in a crystalline state from the dried root. 
It is soluble in water and spirit of wine, but it does not 
dissolve in ether. It is easily decomposed, dilute mineral 
acids splitting it up into glucoae and gmtiogenin^ the latter 
being an amorphous yellowish-brown neutral substance. It 
is not precipitated by tannin or subacetate of lead. A 
solution of caustic potash or soda forms with gentiopicrin a 
yellow solution, and the tincture of the root to which either 
of these alkalies has been added loses its bitterness in a few 
days. Gentian root also contains gentiantc acid (C 14 H 1 QO 5 ), 
which is inert and tasteless. It forms pale yellow silky 
crystals, very slightly soluble in water or ether, but soluble 
in hot strong alcohol and in aqueous alkaline solutions. 
This substonce, which is also called gcTUianWf gentisin, 
and gentisic acid^ has been shown by Ville to partake of the I 
nature of tannin, giving the reactions of that substance 
with ferric chloride, gelatin, and albumen. On this account 
he proposes to change the name to geniianthtannic acid 

Tlie root also contains 12 to 15 per cent, of an uncrystal- 
lizable sugar, of which fact advantage has long been taken 
in Switzerland and Bavaria, for the production of a bitter 
cordial spirit called Enzianhunnitocin* The use of this 
spirit, especially in Switzerland, has sometimes been followed 
by poisonous symptoms, which have been doubtfully attri- 
bute to inherent narcotic properties possessed by some 
species of gentian, the roots of which may have been indis- 
criminately collects with it ; but it is quite possible that 
it may be due t 6 the contamination of the root with that of 
Verainm al^m, a poisonous plant growing at the same 
altitude, and having leaves extremely similar in appearance 
and size to those of G. lutea. Gentian is considered by 
therapeutists to be one of the most efildent of the simple 
bitter tonics, that is, of that class of substances which act 
upon the stomach so as to invigorate digestion and thereby 


increase the general nutrition, without exerting any direct 
influence upon any other portion of the body than the 
alimentary canal. It is used in d^pepsia, chlorosis, anaemia, 
and various other diseases, in which the tone of the stomach 
and alimentary canal is deficient, and is sometimes added 
to purgative medicines to increase and improve their 
action. In veterinary medicine it is also used as a tonic, 
and enters into a well-known compound called diapente 
as a chief ingredient 

See Sowcrbv, English BoUmyt 8d edit., voL vL p. 74-81 ; Hema 
ley, Ewndhook qf Hardy Tttos^ Sh/mJbs^ and Htrhaama PUmta^ p. 
803; Journal of Botany^ 1864, p. 65 ; 1872, p. 166 ; 1878, p. 265; 
Pharmacographiaf p. 889; PharTnaestdical Journal (1), voL xiL 
p. 371; (8) vol. ui. p. 42; (3) toI. vi. p. 90; (8) vol. viiL p. 182; 
Wood and Bache, Unitd States Dispensatory ^ 14th edit, p. 488; 
Porter Smith, Chinese Materia Mediea^ p. 102. (E. M. EL) 

GENTILESCHI, Abtemisia and Obazio be’, painters. 
Obazio (1565-1646) is generally named Orazio Lomi de’ 
Gentileschi ; it appears that De’ Gentileschi was his correct 
surname, Lomi l^ing the surname which his mother had 
borne during her first marriage. He was bom at Pis^ 
and studied under his half-brother Aurelio Lomi, whom in 
course of time he surpassed. He afterwards went to Rome, 
and was associated with the landscape-painter Agostino 
Tasi, executing the figures for the lan^cape bac^rounds 
of this artist in the Pdazzo Rospigliosi, and it is said in the 
great hall of the Quirinal Palace, although by some authori- 
ties the figures in the last-named building are ascribed to 
LanfranchL His best works are Saints Cecilia and Valerian, 
in the Palazzo Borghese, Rome ; David after the death of 
Goliath, in the Palazzo Doria, Genoa ; and some works in 
the royal palace, Turin, noticeable for vivid and uncommon 
colouring. At an advanced age Gentileschi went to 
England at the invitation of Charles I., and he was em- 
ployed in the pakce at Greenwich. Vandyck included 
him in his portraits of a hundred illustrious men. His 
works generally are strong in shadow and positive in colour. 
He died in England in 1646. Abtemisia (1590-1642), 
Orazio’s daughter, studied first under Guido, acquired 
much renown for portrait-painting, and considerably excelled 
her father’s fame. She was a beautiful and elegant woman ; 
her likeness, limned by her own hand, is to be seen in 
Hampton Court Her most celebrated composition is J udi th 
and Holofemes, in tne Pitti palace ; certainly a work of 
singular energy, and giving ample proof of executive faculty, 
but repulsive and unwomanly in its physical horror. She 
accompanied her father to England, but did not remain 
there long; the best picture which she produced for Charles 
I. was David with the head of Goliath. Artemisia refused 
an offer of marriage from Agostino Tasi, and bestowed her 
hand on Pier Antonio Schiattesi, continuing however to use 
her own surname. She settled in Naples, whither she re- 
turned after her English sojourn; she lived there in no 
little splendour, and there she died in 1642. She had a 
daughter and perhaps other children. 

GENTILI, Albebico (1562-1608), may fairly be called 
the founder of the science of international law. He was 
the second son of Matteo GentiU, a physician of noble familj 
and scientific eminence, and was bom 14th Januaiy 1652 
at Sanginesio, a small town of the march of Ancona which 
looks down from the slopes of the Apennines upon the dis- 
tant Adriatic. After taking the degree of doctor of law at 
the university of Peragia, and holding a judicial office 
at Ascoli, he returned to his native city, and was entrusted 
with the task of recasting its statut^ but, sharing the 
ProtMtant opinions of his father, shared also his fli^t to 
Camiola, where Mat^ was appointed physician to the 
duchy. The Inquisition condemned the fugitives as oon- 
tnmacious, and they soon received orders to quit the 
dominions of Austi^ Alberico set out for 
travelling by way of Tubingen and Heidelberg, and every- 
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where meeting with the reception to which hie already high 
roputation entitled him. He arrived at Oxford in Ihe 
autumn of 1580, with a commendatory letter from the earl 
of Leicester, at that time chancellor of the university, and 
was shortly afterwards qualified to teach by being admitted 
to the same degree which he had taken at Perugia. His 
lectures on Roman law soon became famons, and the dia- 
logues, disputations, and commentaries, which he published 
henceforth in rapid succession, established his position as 
an accomplished civilian, of the older and severer type, and 
secured his appointment in 1587 to the regius professorship 
of civil law. It was, however, rather by an application of 
the old learning to the new questions suggested by the 
modem relations of states that his labours have produced 
their most lasting result. In 1584 he was consulted by 
Government as to the proper course to be pursued with 
Mendoza, the Spanish ambassador, who had bsen detected 
in plotting against Elizabeth. He chose the topic to which 
his attention had thus been directed as a subject for a dis- 
putation when Leicester and Sir Philip Sidney visited the 
schools at Oxford in the same year; and this was six 
months later expanded into a book, the Bt legationibus libri 
ires. In 1588 Aiberico selected the law of war as the 
subject of the law disputations at the annual Act ** which 
took place in July ; and in the autumn published in London 
the Be Jure Belli eommentcUio primcu A second and a 
third Commentatio followed, and the whole matter, with 
large additions and improvements, appeared at Hanau, in 
1598. as the Be Jure Belli libri ires. It was doubtless in 
consequence of the reputation gained by these works that 
Oentili became henceforth more and more engaged in 
forensic practice, and resided chiefly in London, leaving his 
Oxford work to he partly discharged by a deputy. In 1600 
he was admitted to be a member of Gray’s Inn, and in 1606 
was appointed standing counsel to the king of Spain. He 
died 19th June 1608, and was buried, by the side of Dr 
Matteo Gentili, who had followed his son to England, in 
the churchyard of St Helen’s, Bishopsgate. By his wife, 
Hester de Peigni, he left two sons and a daughter. His 
notes of the cases in which he was engaged for the Spaniards 
were posthumously published in 1613 at Hanau, as Ilis- 
paniccB advocationis lihri duo. This was in accordance with 
his last wishes ; but his direction that the remainder of his 
MSS. should be burnt was not complied with, since fifteen 
volumes of them found their way, at the beginning of this 
century, from Amsterdam to the Bodleian library. 

The true history of Gentili and of his principal writings 
has only been ascertained quite recently, in consequence of 
a revived appreciation of the services which he rendered to 
international law. The movement to do him honour, 
which originated four or five years since, has in spreading 
through Europe encountered two curious cross-currents 
of opinion,— one the ultra-Catholic, which three centuries 
ago ordered his name to be erased from all public docu- 
ments and placed his works in the Index i another the 
narrowly-Dutcb, which is, it seems, needlessly careful of 
the supremacy of Grotius. Preceding writers had dealt 
with various international questions, but they dealt with 
them singly, and with a servile submission to the deci- 
sions of the church. It was left to Gentili to grasp as a 
wholejthe relations of states one to another, to distinguish 
international questions from questions with, which they are 
more or less intimatdy connected, and to attempt their 
solution by principles entirely independent of the authority 
of Rome. He uses, without yielding to them implicit 
deference^ the reasonings of the civil and even the canon 
law, but he proclaims as his real ^^uide the Jus Naiuras^ 
the highest common sense of manimd, by which historical 
precedents are to be criticized, an^ if necessaiy, set 
aside. 
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His faults are not few. His style is prolix, obscure, and 
to the modem reader j^antic enough ; but a comparison 
of his gr^test work wi^ what had been written upon the 
same subject by, for instance. Belli, or Soto, or even Ayala, 
will show that he greatly improved upon his predecessors, 
not only by the fulness with which he has worked out 
points of detail, but also by clearly separating the law of 
war from martial law, and by placing the subject once for 
all upon a non-theological basis. If, on the other hand, 
the same work be compared with Be Jure Belli et Pads of 
Grotius, it is at once evident that the later writer is in- 
debted to the earlier, not only for a large portion of his 
illustrative erudition, but also for all that is commendable 
in the method and arrangement of the treatise. 

The following is probably a complete list of the writings of 
Gentili, with the places ana dates of their first publication : — l)e 
Juris interpretihus dialogi sex, Lond., 1582; Lectienvm et episL 
quee ad jus eivilt pertiiisnt lliri tres, Lond., 1588-4 : Be divers, 
temp, a^pellalionibus^ Hanau, 1584 ; Be Legatiouibus libri tres, 
Lond., 1585; Legal, eomitiorum (Junm, aetio, Lond., 1585-6; Be 
nascmldi tempore disputation Wittob., 1586; Bisputationum decas 
priman Lond., 1587 ; Conditionum liber singularisn Lond., 1587 ; 
Be Jure Belli comm, priman Lond., 1588 ; secundan i5., 1588-9 ; 
tertia, 1589; Be ivjustitia belltca iio7mnorumt Oxon., 1590; Be 
Arvtis Bomanist &c., Hanau, 1599 ; Be Ivdis semieis episl, ducc^ 
Middleburg, 1599; Be aetoribus et de abusu menekteiin Hanau, 1599 ; 
Lectitmes Virgiliaimn Hanau, 1600 ; Be nupiiis libri seplesnn 1601 ; 
Ad 1 Maceab, et de linguarum misiura^ Lond., 1604 ; In tit, si quis 
prindpin et ad leg, Jul, maiest,, Hunuu, 1604 ; In tit, deMalrf, et 
Maih.n et de Prof, et Med,^ Hniau, 1604 ; Be latin, vet, Bibl,, 
Hanau, 1604; Be libro PyanOn Oxun., 1604; Laudes Acad, Perns, 
el 0x071, n Hiinuu, 1605 ; Be unitnie Anglia et Seotiatn Lond., 1605 ; 
Bispuiationes tresy delibrisjur, can,, de librisjur. civ,, de latinitate 
vet, vers,, Hanau, 1605 ; Jtegalea disput, tres, depot, regis absotuta, 
de unioTte regnoruin, de vi civium, Lond., 1605; Hispcmiccs ad'‘ 
vocationis libri duo, Hanau, 1613 ; In tit, de verb, signtf,, Hanau, 
1614 ; Be legatis in test., Amsterd., 1661. An edition of the Opera 
Omnia, commenced at Naples in 1770, was cut short by the death 
of the publisher, Gravier, after the second volume. Of lus numerous 
unpublished writings, Gentili complained that four volumes were 
lost **peB8imo {K)ntificiorum facinrtre,*' meaning probably that they 
were left behind in liis flight to Carniola. 

Authorities, — Several t^ts by th(3 Abato Benigni in Coluoci, 
AnlichUh Picesie^ 1790 ; a Dissertation by W. Reiger annexed to the 
Program of the Ormingm Oymnasium for 1867; an Inaugural 
Jjecture delivered in 1874 by T. E. Holland, and tlie preface 
to a now edition of the Jus Belli, 1877, by the some ; works by 
Valdomini and Foglictti, 1875 ; Speroiiza and De Giorgi, 1876 ; 
Fiorini (a translation of the Jus Belli, with essay), 1877; A. Soffi, 
1878. See also E. Combo, in the llivisla Christiam, 1876 -7 ; and 
SirT. Twiss, in iho Law Beview, 1878. (T. E. H.) 

GENTILLY, a town of France, in the department of 
Seine, is situated on the Bi6vre, a short distance south of the 
fortifications of Paris. Its manufactures include biscuits, 
soap, vinegar, mustard, wax candles, buttons, leather, and 
pottery wares. It possesses a church of the 1 3th century, 
a lunatic asylum, a convent, a monastery, and several 
charitable institutions. The population in 1876 was 
10,378. 

GENTZ, Feiedeich von (1764-1832), bom at Breslau, 
May 2, 1764, aptly and accurately described by his dis- 
tinguished friend Varnhagen von Ense as a writer-states- 
man (Schriftsteller Staatsmann). He was more than a 
publicist or political writer. His position was peculiar, 
and his career without a parellel. It is believed that no 
other instance can be adduced of a man exercising the some 
amount of influence in the conduct of public affairs, without 
rank or fortune, without high office, without being a 
member of a popular or legislative assembly, without in fact 
any ostensible means or instrumentality besides his pen. 
Bom in the middle class in an aristocratic country, he lived 
on a footing of social equality with princes and ministers, 
the trusted partaker of their counsels and the chosen 
exponent of their policy. . . m 

His father heldan emplojonent in thePrassian civil service; 
his mother was an Ancillon distantly related to the states- 
man of that name. On his father’s promotion to the mint 

X. ax 
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directonhip at Berlin and coneeqaent removal to the capital, 
he was cent to a gymnasium there, and in due course com* 
pleted his education at the university of Frankfort-on-the- 
Oder. He is said to have shown neitherliking nor aptitude 
for intellectual pursuits till after his attendance on the 
lectures of Kant at Konigsberg, in his twentieth or twenty- 
first year, when, suddenly lighted up as by inspiration, 
he set to work in right earnest, mastered the Greek and 
Latin languages, acquired as perfect a knowledge of French 
as could well be attained by one who was not a Frenchman, 
and a sufficient familiarity with English to enable him 
to translate from it with clearness and fluency. He also 
managed to gain an intimate acquaintance with English 
commerca^nd finance, which he afterwards turned to good 
account ^he extent of his acquirements was rendered 
more remarkable by his confirmed habits of dissipation; for 
from the commencement to the conclusion of his career he 
was remarkable for the manner in which, in the midst of the 
gravest occupatH^s, he indulged his fondness for female 
society and a ruinous -pa«idn for play. In 1786 he was 
appoiutedj^rivate fiecretory to the royal general directory, 
apd was soon afterwards promoted to the rank of KrUgsrath 
^ar-councillor).^ Like Mackintosh, he was fascinated by 
the French Hevolutioii at its dawn, and, like Mackintosh, 
was converted to a sounder estimate of its then^ pending 
BBSults by Burke. Ho broke ground in literature in 1794, 
by a translation of the celebrated Essay on iht French 
Remilation^ followed in 1704 and 1795 by translations from 
Mallet da Pan and Mounier. In 1795 he founded and 
edited a monthly journal which soon came to an untimely 
end. In November 1797 he published a pamphlet under 
the title ofa Sendschreiben or Missive addressed to Frederick 
William HI. of Prussia on his accession, pointing out the 
duties of the new sovereign and especially recommending 
the complete freedom of the press. In the course of the 
next three years he contributed to the Historisches Journal 
a series of articles On the Origin and Character of the 
War against the French Revolution,” with express reference 
to Great Britain. These led to his visiting England, where 
he formed intimate relations with Mackintosh, Lord Gren- 
ville, Pitt, and* other eminent men, which proved lasting, 
flattering, and romunerative. The first entries in his pa& 
llshed diary, beginning April 14, 1800, and continued (with 
breaks) to the end of 1828, run thus : — 

On tho 14th of April, an aCTeeuble surprise. The Jew elder, 
Hirsch, brought me 60 thalers for drawing up I know not what 
rcprescntutioii (VarsUllung), Afay 2S, — ficceived through Baron 
Kriidcuer a watch sot with (small) brilliants, a present from the 
emperor of Unsaia. June 1.— Received through Garlicke a letter 
from Ijonl Grotiville, together with a donation of £600, the first of 
its kind.” 

The last entry for this year, 1800, is “ At the end of the year 
groat pecuniary embarrassment. Received £100 from GurUcke and 
negotiate with Carysl’ort.” 

The diary for 1801 l>egina ;— ** Feturuary, — Very remarkable that 
on the one side Lord Carysfort cliniged mo with tne translation into 
French of the Engliah Notes ogaiii.st Prussia, and sliortly after- 
wards Count Haugwitz with the translation into German of the 
Prussian Notes against England.” 

Frequently recurring entries of this kind illustrate bis 
position through life. He was to all intents and purposes 
a mercenary of the pen, but he was so openly and avowedly, 
and he was never so much as suspected by those who knew 
him best of writing contrary to his own convictions at the 
time. This is why he never lost the esteem or confidence 
of his employers, — of FHnce lifetternich, for example, who, 
when he was officially attached to the Austrian Government, 
was kept regularly informed of the sources from which the 
greater part of his income was derived. Embarrassments 
of all sorts, ties and temptations from which be was irre- 
sistibly impelled to tear himself, led to his change of country ; 
and an entry for May 1802 runs : — “ On the 15th I take 
leave of my wife, and at three in the morning of the 20th 


I leave Berlin with Adam Mfiller, never to see it apia^ 
It does not appear that he ever saw his wife again either \ 
and his intimacies with other womei^ mostly of the highest 
rank, are puzzling from their multiplicity. He professea 
himself unable to explain the precise histoiy of ms settle- 
ment in Vienna. All he remembers is that he was received 
with signs of j^ousy and distrust, and that the emperor, 
to whom he was presented by Count Colloredo^ showed no 
desire to secure his services. Many years were to elapee 
before the formation of the connexion with Mettemich^ 
the most prominent feature and crowning point of hia 
career. 

Before entering into any kind of engagements with the 
Austrian Government he applied to the king of Psussia for 
a formal discharge, which was granted wiw an assurance 
that his Majesty, in reference to his merits as a writer^ 
coincided in the general approbation which he had so 
honourably acquired.” A decisive proof of the confidence 
placed in him was his being invited by Count Haugwitz to 
the Prussian headquarters shortly before the battle of J ena, 
and commissioned to draw up the Prussian manifesto and 
the king’s letter to Napoleon. It was in noticing this letter 
that Napoleon spoke of the known and avowed writer aa 
<< a wretched scribe named Gentz, one of those men without 
honour who sell themselves for money.” In the course of 
1806, he published War between J^in and England, and 
Fragments upon the Balance of Power in Europe, on receiv- 
ing which (at Bombay) Mackintosh wrote : — I assent to all 
you say, sympathize with all you feel, and admire equally 
your reason and your eloquence throughout your masterly 
fragment ” The bond of union between him and Metter- 
nich was formed in 1810. This was one reason, joined to 
his general reputation, for his being named first secretary 
to the congress of Vienna in 1814, where, besides his regular 
duties, he seems to have made himself useful to seveyil of 
the plenipotentiaries, as he notes in his diary that lie re- 
ceived 22,000 florins in the name of Louis XVIIl. from 
Talleyrand, and X600 from Lord Castlereagh, accompanied 
by ^Hes plus folles promessesl^ He act^ in the same 
capacity at the congress or conference of Paris in 1815, of 
Aix in 1818, Karlsbad and Vienna in 1819, Troppau and 
Laybach in 1820 and 1821, and Verona in 1822w Tho 
following entry in his diary for December 14, 1819, has ex- 
posed him to much obloquy as tbe interested advocate of 
reactionary doctrines : — About eleven, at Prince Metter- 
nich’s: attended the last and most important sitting of tho 
commission to settle the 13th article of the Bundes-Akt, and 
had my share in one of tbe greatest and worthiest results of 
the transactions of our time. A day more important than 
that of Leipsic.” The 13th article provides that in all states 
of the Bund the constitutional government shall be by estates 
instead of by a representative body in a single chamber: ** in 
alien Bundestaaten wird eine landstiindische Verfassung 
stattfinden.” Remembering what ensued in France from tho 
absorption of the other estates in the Tiers £tat, it would 
have been strange if Gentz had not supported this 13th 
article. He was far from a consistent poUtician, but he was. 
always a sound Conservative at heart ; and his reputation 
rests on his forei^ policy, especially on the courage, elo- 
quence, and efficiency with which he made head against tho 
Napoleonic system tfil it was struck down. 

The most remarkable phase of Gents’s declining years 
was his passion, in bis sixty-eoventh year, for Fanny 
Elssler, the celebrated danseuse, which forms the subject of 
some very remarkable letters to his attached friend Rabel 
(the wife of Vamhagen von Ense) in 1830 and 1831. He 
died June 9, 1832. There is no complete edition of his 
works The late Baron von Prokesoh was engaged in pre- 
paring one when the Austrian (lovemment interfered, and 
tbe design was perforce abandoned. (i. h.) 
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GEODESY 


G eodesy the earth, Soi^ to divide) is the science 

of Borveying extended to large tracts of country, 
having in view not only the production of a system of maps 
of very great accuracy, but the determination of the curva- 
ture of the surface of the earth, and eventually of the figure 
and dimensions of the earth. This last, indeed, may be 
the sole object in view, as was the case in the operations 
conducted m Peru and in Lapland by the celebrated French 
astronomers Bouguer, La Condamine, Maupertuie^ Clairaut, 
and others; and the measurement of the meridian arc of 
France by Mechain and Delambre had for its end the 
determination of the true length of the ** metre ” which 
was to be the legal standard of length of France. 

The basis of every extensive survey is an accurate tri- 
angulation, and the operations of geodesy consist in — the 
measurement, by theodolites, of the angles of the triangles ; 
the measurement of one or more sides of these triangles on 
the ground ; the determination by astronomical observations 
of the azimuth of the whole network of triangles ; the de- 
termination of the actual position of the same on the sur- 
face of the earth by observations, first for latitude at some 
of the stations, and secondly for longitude. 

To determine by actual measurement on the ground the 
length of a side of one of the triangles, wherefrom to infer 
the lengths of all the other sides in the triangulation, is not 
the least difficult operation of a trigonometrical survey. 
When the problem is stated thus — To determine the num- 
ber of times that a certain standard or unit of length is 
contained between two finely marked points on the surface 
of the earth at a distance of some mUes asunder, so that 
the error of the result may be pronounced to lie between 
certain very narrow limits, — then the question demands very 
serious consideration. The representation of the unit of 
length by means of the distance between two fine lines on 
the surface of a bar of metal at a certain temperature is 
never itself free from uncertainty and probable error, owing 
to the difficulty of knowing at any moment the precise 
temperature of the bar ; and the transference of this unit, 
or a multiple of it, to a measuring bar, will be affected not 
only with errors of observation, but with errors arising from 
uncertainty of temperature of l^th bars. If the measuring 
bar be not self-compensating for temperature, its expansion 
must be determine by very careful experiments. The 
thermometers required for this purpose must be very care- 
fully studied, and their errors of division and index error 
determined. 

The base apps^tus of Bessel and that of Oolby have been 
described in Figure of the Earth (vol. viL p. 098). The 
average probable error of a single measurement of a base 
line by the Colby apparatus is, according to the very elab- 
orate investigations of Colonel Walker, C.B., R.E,, the Sur- 
veyor-Oeneral of India, meaning ‘^one millionth”). 

W; Struve gives ^ 0*8/i. as the probable error of a base 
line measur^ with his apparatus, beins; the mean of the 
probable errors of seven bases measured by him in Russia ; 
but this estimate is probably too small. Struve’s appa- 
ratus is simple : there are four wrought iron bars, each two 
toises (rather more than 13 feet) long; one end of 
each bar is terminated in a small steel cylinder presenting 
a slightly convex surface for contact, the other end carries 
a contact lever rigidly connected with the bar. The shorter 
arm of the lever terminates below in a polished hemisphere, 
the upper and longer arm traversing a vertical divid^ arc. 
In measuring, the plane end of one bar is brought into 
contact with the short arm of the contact lever (pushed 
forward by a weak spring) of the next bar. Each bar has 


two thermometers, and a level for determining the incUna- 
tion of the bar in measuring. The manner of transferring 
the end of a bar to the ground is simply this : under the 
end of the bar a stake is driven very firmly into the 
ground, carrying on its upper surface a disk, capable of 
movement in the direction of the measured line by means 
of slow-motion screws. A fine mark on this disk is 
brought vertically under the end of the bar by means of a 
I theodolite which is planted at a distance of 25 feet from 
the stake in a direction perpendicular to the base, Struve 
investigates for each base the probable errdm of the 
measurement arising from each of these seven causes: — 
alignment, inclination, comparisons with standards, read- 
ings of index, personal errors, uncertainties of temperature, • 
and the probable errors of adopted rates ol expansioa 

The apparatus used in the IJiiited StMes Coast Survey 
consists of two measuring bars, each G^metres in length, 
supported on two passive tripod stands placitd at one 
quarter length from pach end, and provided, as in Colbyl 
itpparatus, with the necessary mechanism for longitudinal, 
transverse, and vertical adjustment. Each measuring rod 
is a compensating combination of an iron and a brass bar. 
support^ parallel to one linother and firmly connected at 
one end, the medium of eonnexiow between the free ends 
being a lever of compensation so adjusted as to indicate a 
constant length independent of temperature or changes of 
temperature. The bars are protect^ from external influ- 
ences by double tubes of tinned sheet iron, within which 
they are movabb on rollers by a screw movement which 
allows of contacts being made within xuitnr 
The abutting piece acts upon the contact lever which is 
attached to the fixed end of the compound bar, and carries 
a very sensitive level, the horizontal position of which de- 
fines the length of the bar. It is impossible here to give 
a full description of this complicated apparatus, and we 
must refer for details to the account given in full in the 
United States Coast Survey Report for 1854. This appa- 
ratus is doubtless a very perfect one, and the manipulation 
of it must offer great facilities, for it appears to be possible, 
under favourable circumstances, to measure a mile in one 
day, r06 mile having been measured on one occasion in 
eight and a half hours. In order to test to the utmost the 
apparatus, the base at Atlanta, Qeorgia, was measured 
twice in winter and once in summer 1872-73, at tempera- 
tures fiU, 45^ 90* F. ; the difference of the first and second 
measurements was -f 0*30 in., of the second and third 
-t- 0*34 in., — the actual length and computed probable error 
expressed in metres being 9338*4763^.0*0166. It is to 
be noted that in the account of a base recently measured in 
the United States Lake Survey, some doubt is expressed as 
to the perfection of the particular apparatus of this de- 
scription there used, on account of a liability to permanent 
changes of length. 

The last base line measured in India with Colby’s com- 
pensation apparatus had a length of 8912 feet only, and in 
consequence of some doubts which had arisen as to the 
accuracy of this compensation apparatus, the measurement 
was xepeated four times, the operations being conducted in 
such a manner as to indicate as far as possible the actual 
magnitudes of the probable errors to which such measures 
ere liable. The direction of the line (which is at Cape 
Comorin) is north and south, and in two of the measure- 
ments the brass component was to the west, in the other 
two it was to the east The differences between the indi- 
vidual measurements and the mean of the four are 
+ •0017, - *0049, - *0015, + *0046 in feet The measure- 
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meats occupied from seven to ten days each,— the average 
rate of such work in India being about a mile in five days. 

The method of M. Porro, adopted in Spain, and by the 
French in Algiersi is essentially different from those 
just described. The measuring rod, for there is only 
one, is a thermometric combination of two ban, one of 
platinum and one of brass, in length 4 metres, furnished 
with three levels and four thermometen. Suppose A, 
B, C three micrometer microscopes very firmly sup- 
ported at intervals of 4 metres with their axes vertical, 
and aligned in the plane of the base line by meai^ of a 
transit instrument, their micrometer screws being in the 
line of measurement. The measuring bar is brought 
under say A and B, and those micrometen read ; the bar 
is then shifted and brought under B and C. By repetition 
of this process, the reading of a micrometer in^cating the 
end of each position of the bar, the measurement is made. 
The probable error of the central base of Madridqjos, which 
has a length of 14664*500 metres, is estimated at ^ 0*1 7fL. 
This is the longest base line in Spain \ there are seven 
others, six of which are under 2500 metres in length ; of 
these one is in Majorca, another in Minorca, and a third in 
Ivi^a. The last base just measured in the province of Bar- 
celona has a length of 2483*5381 metres according to the 
first measurement, and 2483*5383 according to the second. 

The total number of base lines measured in Europe up 
to the present time is about eighty, fifteen of which do not 
exceed in length 2500 metres, or about a mile and a half, 
and two — one in France, the other in Bavaria — exceed 
1 9,000 metres. The question has been frequently discussed 
whether or not the advantage of a long base is sufficienidy 
great to warrant the expenditure of time that it requires, 
or whether as much precision is not obtainable in the end 
by careful triangulation from a short base. But the answer 
cannot be given generally ; it must depend on the circum- 
stances of each particular case. 

It is necessary that the altitude above the level of the 
sea of every part of a base line be ascertained by spirit 
levelling, in order that the measured length may be reduced 
to what it would have been had the measurement been 
made on the surface of the sea, produced in imagination. 
Thus if I be the length of a measuring bar, A its height 
at any given position in the measurement, r the radius of 
the earth, then the length radially projected on to the level 

of the sea is / - > In the Salisbury Plain base line the 

reduction to the level of the sea is - 0*6294 feet 

In working away from a base line a6, stations c, d, «,/ 
are carefully selected so as to obtain from well-shaped tri- 
angles gradually increasing sides. 

Before, however, finally leaving 
the base line it is usual to verify it 
by triangulation thus; during the 
measurement two or more points, 
as p, 9 (fig. 1), are marked in the 
base in positions such that the 
lengths of the different segments 
of the line are known; then, ^ 
taking suitable external stations, 
as A, ^ the angles of the triangles 
bhp, pA^, hqky hqa are measured. 

From these angles can be com- 
puted the ratios of the seg- 
ments, which must agree, if all 
operations are correctly per- 
formed, with the ratios resulting 
from the measures. Leaving the 
base line, the sides increase up 
to ten, thirty, or fifty miles, occasionally, but seldom, reach- 
ing a hundr^ miles. The triangulation points may either 


be natural objects presenting themselves in suitable posi- 
tions, such as church towers; or thqr may be objects 
specially constructed in stone or wood on mountain tops 
or other prominent ground. In eveiy case it is necessary 
that the precise centre of the station be marked by some 
permanent mark. In India no expense is spared in making 
permanent the principal trigonometrical stations— costly 
towers in masonry being erected. It is essential that every 
trigonometrical station shall present a fine object for ol> 
servation from surronndiug stations. 

HcrixonUd Angles. 

In placing the theodolite over a station to be observed 
from, the first point to be attended to is that it shall rest 
upon a perfectly solid foundation. The method of obtain- 
ing this desideratum must depend entirely on the nature of 
the ground ; the instrument must if possible be supported 
on rock, or if that be impossible a solid foundation must 
be obtained by digging. When the theodolite is required 
to be raised above the surface of the ground in order to 
command particular points, it is necessary to build two scaf- 
folds, — the outer one to carry the observatory, the inner one 
to carry the instrument, — and these two edifices must have 
no point of contact Many cases of high scaffolding have 
occurred on the English Ordnance Survey, as for instance 
at Thaxted Church, where the tower, 80 feet high, is sur- 
mounted by a spire of 90 feet The scaffold for the ob- 
servatory was carried from the base to the top of the spire ; 
that for the instrument was raised from a point of the spire 
140 feet above the ground, having its bearing upon timbers 
passing through the spire at that height. Thus the instru- 
ment, at a height of 178 feet above the ground, was 
insulated, and not affected by the action of the wind on the 
observatory. 

At every station it is necessary to examine and correct 
the adjustments of the theodolite, which are these : — the line 
of collimation of the telescope must be perpendicular to its 
axis of rotation ; this axis perpendicular to the vertical 
axis of the instrument ; and the latter perpendicular to the 
plane of the horizon. The micrometer microscopes must 
also measure correct quantities on the divided circle or 
I cirdea The method of observing is thia Let A, B, C . . . . 
be the stations to be observed t^en in order of azimuth ; 
the telescope is first directed to A and the cross-hairs of the 
telescope made to bisect the object presented by A, then 
the microscopes or verniers of the horizontal circle (also of 
the vertical circle if necessary) are read and recorded. The 
telescope is then turned to B, which is observed in the same 
manner; then C and the other stationa Coming round by 
continuous motion to A, it is again observed, and the agree- 
ment of this second reding with the first is some test of 
the stability of the instrument. In taking this round of 
angles — or arc,” as it is called on the Or&ance Survey — 
it is desirable that the interval of time between the first 
and second observations of A should be as small as maybe 
consistent with due care. Before taking the next arc the 
horizontal circle is moved through 20* or 30*; thus a dif- 
ferent set of divisions of the circle is used in each arc, which 
tends to eliminate the errors of division. 

It is very desirable that all arcs at a station should 
contain one point in common, to which all angular measure- 
ments are thus referred, — ^the observations on eadh arc com- 
mencing and ending with this point, which is on the Ord- 
nance Survey called the referring object.” It is usual for 
this purpose to select, from among the points which have 
to be olmrved, that one which affords the best object for 
precise observation. For mountain tops a referring ob- 
ject ” is constructed of two rectangular plates of metol in 
the same vertical plane, their edges parallel and placed at 
such a distance apart that the light of the sky seen through 




appears as a yertioal line about 10" in width, 
distance for this object is from one to two miles. 

It b clear that no correctioa is required to the angles 
measured by a theodolite on account of its height above 
the sea-level ; for its axis of rotation coincides with the 
normal to the surface of the earth, and the angles measured 
between distant points are those contained between the 
vertical planes passing through the axis of the instrument 
and those points. 

The theodolites used in geodesy vary in pattern and in 
sise — ^the horizontal cirdes ranging from 10 inches to 36 
inches in diameter. In Bamsden’s 36-inch theodolite the 
telescope has a focal length of 36 inches and an aperture 
of 2*5 inches, the ordinarily used magnifying power being 
64 ; this last^ however, can of course be changed at the 
requirements of the observer or of the weather. The pro- 
bable error of a single observation of a fine object with this 
theodolite is about 0"*2. 

Fig. 2 represents an altazimuth theodolite of an im 
prov^ pattern now used on the Ordnance Survey The 



horizontal circle of 14 inches diameter is read by three 
micrometer microscopes ; the vertical circle has a diameter 
of 12 inches, and is read by two microscopes. 

the Or^t Trigonometrical Survey of India the theo- 
dolites used in the more important parts of the work have 
been of 2 and 3 feet diameter, — ^the circle read by five 
equidistant microscopes. Every angle is measured twice 
m eMh position of the zero of the horizontal circle, of 
which there are merally ten; the entire number of 
measures of an an^e is never less than 20. An examin- 
ahon of 1407 anglm showed that the probable error of an 
observed angle is on the average ^ 0*28. 

For the observations of very distant jiti ^tion * it is 
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to employ a heliostat In its simplest form this is a plane 
mirror 4, 6, or 8 inches in diameter, capable of rotation 
round a horizontal and a vertical This mirror is 
placed at the station to be observed, and in fine weather 
it is kept so directed that the rays of the sun reflected 
by it strike the distant observing telescope. To the 
observer the heliostat presents the appearance of a star of 
the first or second magnitude, and is generally a pleasant 
object for observing. 

Astronomtkxif Ob9erv(XtioiM. 

The direction of the meridian is determined either by a 
theodolite or a portable transit instrument. In the former 
case the operation consists in observing the angle between 
a terrestrial object--generally a mark specially erected and 
capable of illumination at night — and a close circumpolar 
star at its greatest eastern or western azimuth, or, at any 
rate, when very near that position. If the observation be 
m^e t minutes of time before or after the time of greatest 
azimuth, the azimuth then will difier from its maximum 
value by 

(46(W)*dnl"^2i?± , . . , 
ams 

in secon(b of angle, omitting smaller terms. Here the 
symbol 3 is the staPs declination, t its zenith distance. The 
collimation and level errors are very carefully determined 
before and after these observations, and it is usual to arrange 
the observations by the reversal of the telescope so that 
collimation error shall disappear. If 6, c be the level and 
collimation errors, the correction to the circle reading is 
6 cot z c cosec s, 6 being positive when the west end of 
the axis is high. It is clear that any uncertainty as to the 
real state of the level will produce a corresponding uncer- 
tainty in the resulting value of the azimuth,— an uncer- 
tainty which increases with the latitude, and is very large 
in high latitudes. This may be partly remedied by observ- 
ing in connexion with the star its reflexion in mercury. 
In determining the value of ** one division" of a level tub^ 
it is necessary to bear in mind that in some the vidue varies 
considerably with the temperature. By experiments on the 
I level of Bamsden’s 3-foot theodolite, it was found that 
though at the ordinary temperature of 66*’ the value of a 
division was about one second, yet at 32” it was about five 
seconds. 

The portable transit in its ordinary form hardly needs 
description. In a very excellent instrument of this kind 
used ou the Ordnance Survey, the uprights carrying the tde- 
Bcope are constructed of mahogany, each upright being built 
of several pieces glued and screwed togetlier; the base, 
which is a solid and heavy plate of iron, carries a reversing 
apparatus for lifting the telescope out of its bearings, 
reversing it, and letting it down again. Thus is avoided 
the change of temperature which the telescope would incur 
by being lifted by the hands of the observer. Another 
form of transit is the Oerman diagonal form, m which the 
rays of light after passing through the object glass are 
turned by a total reflexion prism trough one of the trans- 
verse arms of the telescope, at the extremity of which arm 
is the eye-pieca The unused half of the ordinary telescope 
being cut away is replaced by a counterpoisa In this in- 
strument there is the advantage that the observer without 
moving the position of his eye commands the whole 
meridian, and that the level may remain on the pivoto 
whatever be the elevation of the telescope. But there is 
the disadvantage that the flexure of the transverse axis 
causes a variable collimation error depending on the zenith 
distance of the star to which it is directed ; and moreover 
it has been found that in some cases the personal error of 
an observer is not the same in the two positions of the 
telescopa 
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To detennine the direction of the meridian, it is well to 
erect two marks at nearly equal angular distances on either 
side of the north meridian line, so that the pole star crosses 
the vertical of each mark a short time More and after 
attaining its greatest eastern and western arimutlis. 

If now the instmmenti perfectly levelled, is acyusted to 
liave its centre wire on one of the marks, then when ele- 
vated to the star, the star will traverse the wire, and its 
exact position in the field at any moment can be measured 
by the micrometer wir& Alternate observations of the 
star and the terrestrial mark, combined with careful level 
reading^ and reversals of the instrument, will enable one, 
even with only one mark, to determine the direction of the 
meridiau in the course of an hour with a probable error of 
less than a second. The second mark enables one to com- 
plete the station more rapidly, and gives a check upon the 
work. As an instance, at Findlay Seat, in latitude 57” 
35', the resulting azimuths of the two marks were 177” 
45' 37"-29 db 0"-20 and 182” 17' 16"-61 ^ 0"*13, while 
the angle between the two marks directly measured by a 
theodolite was found to be 4” 31' 37"*43 ^ 0"-23. 

We now come to the consideration of the determination 
of time with the transit instrument Let fig. 3 repre- 
sent the sphere stereographi- 
cally projected on the plane 
of the horizon, — n$ being the 
meridian, m the prime verti- 
cal, Z, P the zenith and the 
pola Let p be the point in ^ 
which the production of the 
axis of the instrument meets 
the celestial sphere, S the posi- 
tion of a star when observed on 
a wire whose distance from the 
collimation centre is c. Let a 
be the azimuthal deviation, namely, the angle tsZp, b the 
level error so that Zp • 90” - h, Let also the hour angle 
corresponding to p be 90” - n, and the declination of the 
same in, the staris decimation being 8, and the latitude 
Then to find the hour angle ZPS>«t of the star when 
observed, in the triangles pPS, p?Z we have, since 
pPS “ 90 -I- T - n, 

-Sin c -• sin m sin S+ cos m cos S sin (n-r), 

Sin m— sin ft sin ^ ~ cos ( cos p sin a, 

Cob m sin n-isin h oos 0 + cos 6 sin ^ sin a. 



And these equations solve the problem, however large be 
the errors of the instrument Supposing, as usual, a, 8, 
fa, a to be small, we have at once r-a + c sec 8+fa tan ^ 
which is the correction to the observed time of transit. 
Or, eliminating m and a by means of the second and third 
equations, and putting z for the zenith distance of the star, 
t for the observed time of transit, the corrected time is 

^^ asin z+h cos s+c 
cos 3 * 


Another very convenient form for stars near the zenith is 
this — 

sec p+c sec 8+n (tan 8-tan ^). 

Suppose that in commencing to observe at a station the 
error of the chronometer is not known ; then having se- 
cured for the instrument a very solid foun^tion, removed 
as far as pmible level and collimation errors, and placed it 
by estimation nearly in the meridian, let two stars dif- 
fering considerably in declination be observed — the in- 
strument not being reversed between them. From these 
two Stan, neither ^ which should be a close circumpolar 
star, a good appiXN^ation to the chronometer error can be 
obtained ; thus let*C|, C| be the apparent clodc errors given 
by these stan, if Sj, Sg be their declinations the real error 
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tan ^-tan 8 i 
tan 8x - tan 8« ' 


I Of course this is still only approximative, bnt it will enable 
I the observer (who by the help of a table of natural tangents 
I can compute c in a few minutes) to find the meridiw by 
I placing at the proper time, which he now knows approxi- 
mately, the centre wire of his instrument on the first star 
that passes — ^not near the zenitL 

The transit instrument is idways reversed at least once 
in the course of an evening's observing, the level being 
frequently read and recorded. It is necessary in most 
instruments to add a correction for the difference in size 
of the pivota 

The transit instrument is also used in the prime vertical 
for the determination of latitudes. In the prece^g figure 
let g be the point in which the northern extremity of the 
axis of the instrument produced meets the celestial sphere. 
Let nZgt be the azimuthal deviation a, and b being the 
level error,Zgi-90”-8 j let also nFg*> rand Let 

S' be the position of a star when obi^rved on a wire whose 
distance from the collimation centre is c, positive when to 
the south, and lot A be the observed hour angle of the star, 
viz., ZPS'. Then the triangles g'PS', gPZ give 

— Sin e — Bin 8 COB - cos 8 sin ^ COB (A+r), 

Cob P — Bin&8in^+co8 8oo8^coBa, 

Sm^sinr — ooB^sina. 

Now when a and 6 are very small, we see from the last 
two equations that ^ ^ - 8, a « r sin and if we calcu- 
late t/i by the formula cot >• cot 8 cos A, the first equi^ 
tion leads us to this result — 

, orin* + b COB t + e 


the correction for instrumental error being very similar 
to that applied to the observed time of transit in the case 
of meridian observations. When a is not very small and s 
M small, the formulse required are more complicated. 

The method of determining latitude by transits in the 
prime vertical has the disadvantage of being a somewhat 
slow process, and of requiring a very precise knowledge of 
the time, a disadvantage from which the zenith telescope is 
free. In principle this instrument is based on the proposi- 
tion that when the meridian zenith distances of two stars 
at their upper culminations — one being to the north and the 
other to ^e south of the zenith — are equal, the latitude is 
the mean of their declinations ; or, if the zenitli distance of 
a star culminating to the south of the zenith be Z, its de- 
clination being 8, and that of another culminating to the 
north with zenith distance Z' and declination 8', then 
clearly the latitude is J(8-*-8') + 4(Z-Z'). Now the 
zenith telescope does away with the divided circle, and sub- 
stitutes the measurement micrometrically of the quantity 
Z'-Z. 

The instrument (fig. 4) is supported on a strong tripod, 
fitted with levelling screws ; to this tripod is fixed the azi- 
muth circle and a long vertical steel axis. Fitting on this 
axis is a hollow axis which carries on its upper end a short 
transverse horizontal axis. This latter carries the telescope, 
whidi, supported at the centre of its length, is free to 
rotate in a vertical plane. The tele^pe is thus moun^ 
excentrically with respect to the vertical axis around which 
it revolves. An extremely sensitive level is attached to 
the telescope, whi^ latter carries a micrometer in its eye- 
piece, with a screw of long ra^e for measuring differences 
of zenith distance. For rais instrument stars are selected 
in pairs, passing north and south of the zenith, culminating 
wiuin a few minutes of time and within about twenty 
minutes (angular) of zenith distance of each other. When 
a pair of stars is to be observed, the telescope is set to the 
mean of the zenith distances and in the plane of the 
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tnexidiatL The first star on passing the central meridional 
wire is bisected by the micrometer ; then the telescope is 
rotated very caref ally through I80t round the vertical axis, 
And the second star on passing through the field is bisected 



Fro. 4. — Zenith Telescope. 


by the micrometer on the centre wire. The micrometer baa 
thus measured the difference of the zenith distances, and 
the calculation to get the latitude is most simple. Of 
coarse it is necessary to read the level, and the observa- 
tions are not necessarily confined to the centre wire. In 
fact if n, a be the north and south readings of the level for 
the south star, n\ $* the same for the north star, I the 
value of one division of the level, m the value of one 
division of the micrometer, r, r' the refraction corrections, 
/i, ft' the micrometer readings of the south and north star, 
the micrometer being supposed to read /rom the zenith, 
then, supposing the observation made on the centre wire, — 
♦-W+«0+iO*-M>+*(»+n'-a-a')f+i(r-r'). 

It is of course of the highest importance that the value 
m of the screw be well determined.. This is done most 
effectually by observing the vertical movement of a close 
eircumpo^ star when at its grMtest azimuth. 

In a single night with this instrument a very accurate 
result, say with a probable error of about 0"*3 or 0"*4, 
could be obtained for latitude froin, say, twenty pair of 
stars ; but when the latitude is required to be obtained with 
the highest p^ble precision, four or five fine nights are 
neoessaiy- The weax point of the zenith telescope lies in 


the circumstance that its requirements prevent the selection 
of stars whose positions are well fixed ; very frequently it 
is necesMiy to have the declinations of the stars selected 
for this instrument specially observed at fixed observatories. 
The zenith telescope is made in various sizes from 30 to 54 
inches in focal length] a 30-inch telescope is sufficient 
for the highest purposes, and is very portable. The zenith 
telescope is a particularly pleasant instrument to work with, 
and an observer has been known (a sergeant of Royal 
En^neers, on one occasion) to take every star in his list 
daring eleven hours on a stretch, namely, from 6 o’clock 
p.M. until 5 A.M., and this on a very cold November night 
on one of the highest points of the Grampians. Observers 
iiccustomed to geodetic operations attain considerable 
powers of endurance. Shortly after the commencement of 
the ODservations on one of the hills in the Isle of Skye a 
storm carried away the wooden houses of the men and left 
the observatory roofless. Three observatory roofs were sub- 
sequently demolished, and for some time the observatory 
was need without a roof, being filled with snow every night 
and emptied every morning. Quite different, however, was 
the experience of the same party when on the top of Ben 
Nevis, 4406 feet high. For about a fortnight the state of 
the atmosphere was unusually calm, so much so, that a 
lighted candle could often be carried between the tents of 
the men and the observatory, whilst at the foot of the hill 
the weather was wild and stormy 

Calculaiion of Triaiigulatinn. 

The surface of Great Britain and Ireland is uniformly 
covered by triangulation, of which the sides are of various 
lengths from 10 to 111 miles. The largest triangle has one 
angle at Snowdon in Wales, another on Slieve Donard in 
Ireland, and a third at Scaw Fell in Cumberland ] each side 
is over a hundred miles, and the spherical excess is 64". 

The more ordinary method of triangulation is, however, 
that of chains of triangles, in the direction of the meridian 
and perpendicular thereto. The principal triangulatious of 
France, Spain, Austria, and India are so arranged. Oblique 
chains of triangles are formed in Italy, Sweden, and Nor- 
way, also in Germany and Russia, and in the United 
States. Chains are composed sometimes merely of con> 
secutive plain triangles ; sometimes, and more frequently 
in India, of combinations of triangles forming consecutive 
polygon^ figures! In this method of triangulating, the 
Bides of the triangles are generally from 20 to 30 miles in 
length — seldom exceeding 40. 

The inevitable errors of observation, which are insepar- 
able from all angular as well as other measurements, in- 
troduce a great difficulty into the calculation of the sides 
of a triangulation. Starting from a given base in order to 
get a required distance, it may generally be obtained in 
several different ways — that is, by using different sets of 
triangles. The results will certainly differ one from another, 
and probably no two will agree. The experience of the 
computer will then come to his aid, and enable him to 
say which is the most trustworthy result ] but no experi- 
ence or ability will carry him through a large network of 
triangles with anything like assurance. The only way to 
obtain trustworthy results is to employ the method of least 
squares, an explanation of which will be found in Figubb 
OF THE Eabth f vol. viL p. 606). We cannot here ^ve any 
illustration of mis method as applied to general triangula- 
tion, for it is most laborious, even for the simplwt coses. 
We may, however, take the case of a simple chain — com- 
mencing with the consideration of a single triangle in which 
all three angles have been observed. 

Snppose that ths sum of the observed angles exc^s the proper 
•moant by a small quantity # : it is r<‘qiiirea to assim proper cot- 
flections to the angles, so ss to cause this error to disappesr To 
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do this we mturt be gnidet by the wtifid of the determinationa of 
each angle. When a series of direct and independent observations 
is made, nnder similiu* circumstances, of any measurable magnitude 
^-as an angle— ^e weight of the re^t is equal to half the square 
of the nnmMr of observatious divided by the sum of the squares of 
the differences of the individual measures from the mean of alL 
Now let A, it, Z be the weights of the three measured angles, and let 
a;, y, s be the corrections wmch should be applied to them. We know 
that a;+y +s+f-0 ; and the theory of proDabilities teaches us that 
the most probable values are those which make a 

minimum. Here we arrive at a simple definite problem, the result 
of which is Aas-itp- Zs, showing that t has to be divided into three 
parts which shall be proportional to the reciprocals of the weight 
of the corresponding an^es. In what follows we shall, for simpli- 
city, suppose the weights of the observed angles to be all equal. 

Suppose now that A, B, C are the three angles of a tnangle, and 
that the observed values are A+Si, B + C|, C+es; then, although 
Si, e,, e,, the errors of observation, are unknown, yet by adding up the 
observe angles and finding that the sum is in excess of the truth 
by a small quantity a, we get Now, according to 

the last proposition, if we suppose the angles to he equally well 
observed, we have to subtract |a from each of the observed 
values, which thus become A + |a] - Aa. - ja^, B - ^ aj + fa, - ^as^ 
C- - 4 ^S|-f ja^. Then to obtain a and o by calculation from the 
known side a, wo have 

a sin (C - iaj - ia, + §a,) - c sin ( a + la^ - Ja, - iaj), 
with a similar expression for the relation between b and a. Put 
a, fit y for the cotangents of A, B, 0 , then the errors of the computed 
valnes of a and b ai'e expressed thus — 

to-Ja{aj( 2a-l-'y) + a,(-o-l-'y) + <^(-a-2y)} 

86 - 


(-j8+-y) + <!,(2fl+y) + «,(-3-2y)} ‘ 

Now these actual errors must remain unknown ; but we 
here make use of the following theorem, proved in the doc- 
trine of probabilities The probable error of a quantity 
which is a function of several independently observed ele- 
ments is equal to the square root of the sum of the squares 
of the probable errors that would arise from each of the 
observed elements taken singly. Now suppose that each 
angle in a triangle has a probable error c, then we replace 
^ 2 « adding up the squares of the coefficients 

find for the probable error of a, ± iae ^6 + 

and for that of 6, ik Jftc -^6 + py -b y^). Suppose the 

triangle equilateral, each side eight 
miles, and the jprobable error of an 
observed angle 0^'3 ; then the probable 
error of either of the computed sides 
will be found to be 0*60 inches. 

Take a chain of triangles as indi- 
cated in the diagram (fig. 5); suppose 
all the angles measured, and that the 
sides MN, HJ are measured bases ; it 
is required to investigate the neces- 
sary corrections to the observed angles 
in order not only that the sum of the 
three angles of each triangle fulfil the 
necessaiy condition, but that the length 
of HJ, calculated from that of MN, 
shall agree with the measured length. 

Lrt X„ Yj, Zj, kc., be the angles as observed, a?i, yj, kc., the 
r^uired corrections; then each triangle on adding up the angles 
_i_-. _!_• _i A corrected angles be 
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rives an equation a:i + y. + s, + c. - 0. 
C^-X+aj, Yi-Y + y. kc.,then 
HJ 

HN 


sin X; Bin X\ sin XI sin X{ 


sin Y{ sin YJ sin YJ sin Y* 
sin Xi sin X, sin X, sin X^/ ^ 

""sin Yj sin Y^ sin Y3 sin y] 

Let a^i8|, y„ . . . be the cotangents of the angles, so that sin X^ 
sasin X(1 + mie)t then u in this last equation is easily seen to be the 
right hand member of the equation 

+ .... 

Here /is known numerically, for the ratio of the measured bases is 
known, and the product of the ratios of the idnes of the observed 
angles is known by oomptation. The most probable values of 
Fii * . . . m those which make the sum a mini- 

mum, or, as we may write it, 

^-a(a^+y»+(e+«+y)*) 


a minimum. This, and the previous equation in / determine all 
the corrections. Differentiate both and multiply the former hy 1^ 
mnltipher P, then 

2aSi+yi+ei+Pa<-'0, 

2y< + as* + Si - Pfi*" 0 , 

Sii- -P(2o, + i5i)-et, 

8y<- P(o<+2/3f)-e,. 

Now, substitute these values in the / equation, and P becomee 
Imown ; then follow at once all the corrections from the two last- 
written equations, l^ese corrections being applied to the observed 
an^es, eveiy side in the trlangulatlon has a definite value, which 
is obtained by the ordinaiy method of calculation. 

A spheroidal triangle differs from a spherical triangle, not 
only in that the curvatures of the sides are different one 
from another, but more especially in this that, while in the 
spherical triangle the normals to the surface at the angular 
points meet at the centre of the sphere, in the spheroidal 
triangle the normals at the angles A, B, C meet the axis of 
revolution of the spheroid in three difierent points, which 
we may designate a, y respectively. Now the angle A of 
the triangle as measured by a theodolite is the incliDation 
of the pknes BAa and CAo, and the angle at B is that 
contain^ by the planes AB^ and CB/3. But the planes 
ABa and ABfi containing the line AB in common cut the 
surface in two distinct pkne curves. In order, therefore, 
that a spheroidal triangle may be exactly defined, it is 
necessary that the nature of the lines joining the three 
vertices be stated. In a mathematical point of view the 
most natural definition is that the sides be ^odesic or 
shortest lines. Qauss, in his most elegant treatise entitled 
Diaquisitumes generalea circa auperficiea curvas, has entered 
fully into the subject of geodesic triangles, and has in- 
vestigated expressions for the angles of a ge^esic triangle 
whose sides are given, not certainly finite expressions, but 
approximations inclusive of small quantities of the fourth 
order, the side of the triangle or its ratio to the radius of 
the nearly spherical surface being a small quantity of the 
first order. The terms of the fourth order, as given by 
Gauss for any surface in general, are very complicated even 
when the surface is a spheroid. If we retain small quanti- 
ties of the second order only, and put f, for the angles 
of the geodesic triangle, while A, B, C are those of a plane 
triangle having sides equal respectively to those of the 
geodesic triangle, then, <r being the area of the triangle and 
H, k, t the measures of curvature at the angular points, 
»-A+^(28+b+0. 

»-B+^(a+2b+f), 
g«.C+j^(»+b + 2c). 

The geodesic line being the shortest that can be drawn 
on any surface between two given points, we may be con* 
ducted to its most important characteristics by the follow- 
ing considerations ; let p, q be adjacent points on a curved 
surface ; through a the middle point of the chord pq imagine 
a plane drawn perpendicular to pq, and let S be any point 
in the intersection of this plane with the surface; then 
pS + is evidently least when sS is a minimum, which ia 
when sS is a normal to the surface ; hence it follows that of 
all plane curves on the surface joining p, q, when those pointa 
are indefinitely near to one another, that ia the shortest 
which is made by the nomal plane. That is to say, the 
osculating plane at any point of a geodesic line contains the 
normal to the surface at that point Imagine nowthree points 
in space, A, B, C, such that AB^BC^io; let the direction 
cosines of AB be Z, ni,ft, those of BC then being 

the coordinates of B, those of A and C will be respectively— 
»-cZ : y-cm 
flp+cT ; y+om' : z+en\ 

Hence the coordinates of the middle point M of AC are 
SB + - Z), y + ~ m), t -i- - n), and the directioii 
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cosineB of BM are therefore proportional to V : w! 
n' If the angle made by BO with AB be indefinitely 
email, the direction cosines of BM are as 8^ : 8m : 8it. Now 
if AB, BC be two contiguous elements of a geodesic, then 
BM must be a normal to the surface, and since SI, Sm, Sn 

are in this case represented ^y 8 ^ 8 8 we have 


dhs cPy 

» 

dii " dw 
dx dy 


dz 


which, however, are equivalent to only one equation, 
the case of the spheroid this equation becomes 


In 


dhe d^y ^ 


which integrated gives j^dsu - xdy » Qds. This again may 
be put in the form r sin a « C, where a is the azimuth of 
the geodesic at any point — the angle between its direction 
and that of the meridian — and r the distance of the point 
from the axis of revolution. 

From this it may be shown that the azimuth at A of the 
geodesic joining AB is not the same as the astronomical 
azimuth at A of B or that determined by the vertical plane 
AaB. Generally speaking, the geodesic lies between the 
two plane section carves joining A and B which are formed 
by the two vertical planes, supposing these points not far 
apart. If, however, A and B are nearly in the same latitude, 
the geodesic may cross (between A and B) that plane curve 
which lies nearest the adjacent pole of the spheroid. The 
condition of crossing is this. Suppose that for a moment we 
drop the consideration of the earth’s non-sphericity, and 
draw a perpendicular from the pole C on AB, meeting it 
in S between A and B. Then A being that point which is 
nearest the pole, the geodesic will cross the plane curve if 
AS be between ^AB and |AB. If AS lie between this 
last value and ^AB, the geodesic will lie wholly to the 
north of both plane curves, that is, supposing both points to 
be in the northern hemisphere. 

The circumstance that the angles of the geodesic triangle 
do not coincide with the true angles as observed renders 
it inconvenient to regard the geodesic lines as sides of the 
triangla A more convenient curve to regard as the side 
of the spheroidal triangle is this : let L be a point on the 
curve surface between A and B, A the point in which the 
normal at L intersects the axis of revolution, then if L be 
subject to the condition that the planes ALA, BLA coincide, 
it traces out a curve which touches at A and B the two 
plane curves before specified. Joining A, B, C by three such 
lines, the angles of the triangle so formed coincide with the 
true angles. 

Let the azimuthB (at the middle point, say) of the sides BO, CA, 
AB of a spheroidal triangle be a , /3 , 7 , these being measured from 
O'* to 860'’ continuously, and the angles of the triangle lettered in 
the same cyclical direction, and let a, e be the length of the sides. 
Let there bo a sphere of radius r, such that r is a mean proportional 
between the principal radii of curvature at the mean latitude ^ 
of the spheroidal triangle, and on this sphere a triangle having ! 
sides e(|ual r^pectively to a, b, c. If A', B', C' he the angles of the 
spheroidal triangle. A, B, C those of the spherical triangle, then 

A' - A- cos sin 2/8 - c* sin 27) , 


B'- B«-j^cos V(c* sin 27 -a?* sin 2a;, 


C'-C»j^cos*^(a*sin 2a -5^ sin 2^). 


By adding these together, it appears that, to the order of terms 
here retamed, the sum of the angles of tHe spheroidal triangle is 
•equal to the sum of the aimles of the spherical triangle. The 
s^encal excess of a spheroidal triangle is therefore obtained by 

mnltiplyiiig its area by ^ t Gkmss’s measure of curvature. 


Further, let £^, be the angles of a plane triangle having 
still the same sides a, 6, e, then it may be shown by spherical trigo*. 
nometry that, r being the radius of the sphere as before, 




120r* ) * 

, . 7a» + &* + 7<J*\ 

1 , 7a* + 7/>® + c®*\ 
"l20r» )’ 


It is but seldom that the terms of the fourth order are 
required. Omitting them, we have Legendre’s theorem, viz. , 

If from each of the angles of a spherical triangle, the sides 
of which are small in comparison with the radius, one-third 
of the spherical excess be deducted, the sines of the angles 
thus diminished will be proportional to the length of the 
opposite sides, so that the triangle may be computed as a 
plane triangle.” By this means the spherical triangles 
which present themselves in geodesy are computed witli 
very nearly the same ease as plane triangles. And from 
the expressions given above for the spheroidal angles 
A', B’, C' it maybe proved that no error of any consequence 
can arise from treating a spheroidal triangle as a spherical, 
the radius of the sphere being as stated above. 

When the angles of a triangulation have been adjusted 
by the method of least squares, the next process is to calcu- 
late the latitudes and longitudes of all the stations starting 
from one given point. The calculated latitudes, longitudes, 
and azimuths, which are designated geodetic latitudes, 
longitudes, and azimuths, are not to be confounded with the 
observed latitudes, longitudes, and azimuths, for these last 
are subject to somewhat large errors. Supposing the 
latitudes of a number of stations in the triangulation to be 
observed, practically the mean of these determines the posi- 
tion in latitude of the network, taken as a whole. So the 
orientation or general azimuth of the whole is inferred from 
all the azimuth observations. The triangulation is then 
supposed to be projected on a spheroid of given elements, 
representmg as nearly as one knows the real figure of the 
earth. Then, taking the latitude of one point and the direc- 
tion of the meridian there as given — obtained, namely, from 
the astronomical observations there — one can compute the 
latitudes of all the other points with any degree of precision 
that may be considered desirable. It is necessaxy to employ 
for this purpose formulae which will give results true even 
for the longest distances to the second place of decimals of 
seconds, otherwise there will arise an accumulation of 
errors from imperfect calculation which should always be 
avoided. For very long distances, eight places of decimals 
should be employed in logarithmic calculations i if seven 
places only are available very great care will be required to 
keep the last place true. Now let be the latitudes of 
two stations A and B ; a, a their mutual azimuths counted 
from north by east continuously from O’’ to 360” ; a> their 
difference of longitude measured from west to east ; and s 
the distance AB. 

First compute a latitude by means of the formula 

^^ = <^ + -^cos a, where p is the radius of curvature of the 

meridian at the latitude ^ ; this will require but four places 
of logarithms. Then, in the first two of the following, five 

places are sufScient — 

• 

f— ^ — sm a cos a, 




0 -^-1 cos (a- , 

Po 

0,-1 sin (tt -iO ^ 
n cos (0'+ ii?) ’ 
a' -* a— « sin (0'+ |ij) - • H* ISO**. 

X. — aa 
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Here n is the normal or radius of canrature^erpendicalar 
to the meridian ; both n and p correspond to latitude ^^9 
and po to latitude For calculations of latitude 

and longitude, tables of the logarithmic values of p sin V, 
ft sin K, and 2 apBin V are necessary. The following table 
contains these logarithms for every ten minutes of latitude 
from 52^ to 53^ computed with the elements a >■ 20926060 
and a:c=295 :294 : — 


Lat 

p ■in 1*^ * 

Loir, ■ - ^ ■ 
fi «ln r 

Spaiiln i" 

• / 

62 0 
10 
20 
80 
40 
60 
63 0 

7*9989484 

9809 

9186 

9060 

8986 

8812 

8688 

7*9928281 

8190 

81 

810< 

8066 

8024 

79.S2 

0*87181 

29 

28 

26 

24 

23 

22 


The logarithm iu the last column is that required also for the 
calculation of spherical excesses, the spherical excess of a triangle 

bdi^expreawdby^^. 

It is frequently necessary to obtain the coordinates of 
one point with reference to another point ; that is, let a 
perpendicular arc be drawn from B to the meridian of A 
meeting it in F, then, a being the azimuth of B at A, the 
coordinates of B with reference to A are 

AP-ffcos (a -If), 

BP—tf sin (a - |f), 

where e is the spherical excess of APB, viz., sin a cos a 
multiplied by the quantity whose logaritW is in the fourth 
column of the above table. 

IrregularUies of the Earth' $ Surface. 

In considering the effect of unequal distribution of 
matter in the earth’s crust on the form of the surface, we 
may simplify the matter by disregarding the considerations 
of rotation and excentricity. In the first place, supposing 
the earth a sphere covered with a film of water, let the 
density p be a function of the distance from the centre so 
that surfaces of equal density are concentric spheres. Let 
now a disturbance of the arrangement of matter take place, 
so that the density is no longer 10 be expressed by p, a 
function of r only, but is expressed by p + p\ where p' is a 
function of three coordinates B, r. Then p is the density 
of what may be designated disturbing matter ; it is positive 
in some places and negative in others, and the whole quan- 
tity of matter whose density is p is zero. The previously 
spherical surface of the sea of radius a now takes a new 
form. Let P be a point on the disturbed surface, F the 
corresponding point vertically below it ou the qndisturbed 
surface, PF - u. The knowled^ of u over the wliole sur- 
face gives us the form of the disturbed or actual surface 
of the sea j it is an equipotential surface, and if V be the 
potential at P of the disturbing matter p\ M the ma ss of 
the earth, 


As far as we know, u is always a very small quantity, and 

we have with Buflkient approximation where 8 is 

the mean density of the earth. Thus we have the disturb- 
ance in elevation of the sea-level expressed in terms of the 
potential of the disturbing matter. If at any point P the 
value of f« remain constant when we pass to any adjacent 
point, then the actual surface is there parallel to the ideal 
spherical surface; as a rule, however, the normal at P is in- 
clined to that at F, and astronomical observations have 


shown that this iuclination, amounting ordinarily to one or 
two seconds, may in some cases exceed 10 , or, as at the foot 
of the Himalayas, even 30 seconds. By the expression 
<< mathematical figure of the earth ” we mean the surface of 
the sea produced in imagination so as to percolate the coi^ 
tinents. We see then that the effect of the uneven distri- 
bution of matter iu the crust of the earth is to produce 
small elevations and depressions ou the mathematical sur- 
face which would be otherwise spheroidal No geodesist 
can proceed far in his work without encountering the irre- 
gularities of the mathematical surface, and it is necessary 
that he know how they affect his astronomical observations. 
The whole of this subject is dealt with in his usual elegant 
manner by Bessel in the Aetroncmische Nachrickteu^ Nos. 
329, 330, 331, in a paper entitled ^^Ueber den Einfluss 
der Unregelmassigkeiten der Figur der Erde auf geodfi- 
tische Arbeiten, tkc.” But without entering into further 
details it is not difficult to see how local attraction at any 
station affects the determinations of latitude, longitude, and 
azimuth there. 

Let there be at the station an attraction to the north-east 
throwing the seuith to the south-west, so that it takes iu 
the celestial sphere a position Z\ its undisturbed position 
being Z. Let the rectangular components of the displace- 
ment ZZ' be ^ measured southwards and 1 ; measured west- 
wards. Now the great circle joining Z' with the pole of 
the heavens P makes there an angle with the meridian 
PZ » 17 cosec PZ' = 17 see 0 , where ^ is the latitude of the 
station. Also this great circle meets the horizon in a point 
whose distance from the great circle FZ is 1 ; sec sin ^ 
:^i 7 tan^ That is, a meridian mark, fixed by observa- 
tions of the pole star, will be placed that amount to the east 
of north. Hence the observed latitude requires the correc- 
tion ( ; the observed longitude a correctiou 17 sec 0 ; and 
any observed azimuth a correction 17 tan ^ Here it ia 
supposed that azimuths are measured from north by east, 
and longitudes eastwards. 

The expression given for u enables one to form an ap^ 
proximate estimate of the effect of a compact mountain in 
raising the sea-level. Take, for instance, Ben Nevis, which 
contains about a couple of cubic miles ; a simple calculation 
shows that the elevation produced would only amount to 
about 3 inches. In the case of a mountain mass like the 
Himalayas, stretching over some 1500 miles of country with 
a breadth of 300 and an average height of 3 miles, although 
it is difficult or impossible to find an expression for V, yet 
we may ascertain that an elevation amounting to several 
hundr^ feet may exist near their base. The geodetical 
operations, however, rather negative this idea, for it is shown 
in a paper in the FhUoeophieal Magazine for August 1878 
by Colonel Clarke that the form of the sea-level along the 
Indian arc departs but slightly from that of the mean figure^ 
of the earth. If this be so, the action of the Himalayas* 
must be counteracted by subterranean tenuity. 

Suppose now that A, B, C, .... are the stations of a net- 
work of triangulation projected on or lying on a spheroid 
of semiaxis n^jor and excentrici^ a, e, this spheroid having 
its axis parallel to the axis of rotation of the earth, and its 
surface coinciding with the mathematical surface of the 
earth at A. Then basing the calculations on the observed 
elements at A, the calculated latitudes, longitudes, and 
directions of the meridian at the other points will be the 
true latitudes, Ac., of the points as projected on the spheroid. 
On comparing these geodetic elements with the correspond- 
ing ^troDomical determinations, there will appear a system 
of differences which represent the inclinations, at the vari- 
ous points, of the actual irregular surface to the surface of 
the spheroid of reference. These differences will suggest 
two things, — first, that we may improve the agreement of 
the two surfaces, by not restricting the spheroid of refer- 
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enoe by the condition of making its surface coincide with 
the mathematical surface of the earth at A; and secondly, bv 
altering die form and dimensions of the spheroid. Witb 
respect to the first drcnmstance, we may allow the spheroid 
two degrees of freedom, that is, the normals of the surfaces 
at A may be allowed to separate a small quantity, com- 
pounded of a meridional difference and a difference per- 
pendicular to the same. Let the spheroid be so placed that 
Its normal at A lies to the north of the normal to the 
earth’s surface by the small quantity f and to the east by 
the quantity 17. Then in starting the calculation of geodetic 
latit^es, longitudes, and azimuths from A, we must take, 
not the obsenred elements ^ a, but for ^ ^ and for a, 
a + 17 tan and zero longitude must be replaced by 17 sec ^ 
At the same time suppose the elements of the spheroid 
to be altered from a, e to a + da^ e + de. Confining our 
attention at first to the two points A, B, let (^'), (a ), (oi) be 
the numerical elements at B as obtained in the first calcu- 
lation, viz., before the shifting and alteration of the 
spheroid ; they will now take the form 

(0') + yS+ 9v+hda +hdet 
( aO + KdcL + Icf 

(») +/*'{+ 


where the coefficients/,^, ... Ac. can be numerically calcu- 
lated. Now these elements, corresponding to the projection 
of B on the spheroid of reference, must be equal severally 
to the astronomically determined elements at B, corrected 
for the inclination of the surfaces there. If j', rf bo the 
components of the inclination at that point, then we have 

hda^-kde^ 

1/ tan (a') - ol ->rf \ + y 1? + k'da + 

Vseo 0'— («)“ + 


where a', o are the observed elements at B. Here it 
appears that the observation of longitude gives no ad- 
ditional information, but is available as a check upon the 
azimuthal observations. 

If now there be a number of astronomical stations in 
the triangtdation, and we form equations such as the above 
for each point, then we can from them determine those 
values of f, 17, da, de, which make the quantity -I- 17* + 
^17’^ -I- .... a minimum. Thus we obtain that 
spheroid which best represents the surface covered by the 
triangulation. 

In the Account of the Principal Triangvlaiion of Great 
Britain and Irdand will be found the determination, from 
75 equations, of the spheroid best representing the surface 
of the British Isles. Its elements are a » 20927005 ^ 295 
feet, 5 : a - 5 - 280 ^ 8 ; and it is so placed that at Green- 
wich Observatory ^■■l"‘864, 17- -0^'’646. 

Taking Durh^ Observatory as the origin, and the tan- 
gent plane to the surface (determined by - 0''*664, 17- 
-4’’ *117) as the plane of x and y, the former measured 
northward and z measured vertically downwards, the 
equation to the surface is 


•99624968aj*+ *992880062^+ •99768052s* 
- 0-006nO08a» - 41666070»-0. 


AUUudee. 

The precise determination of the altitude of his station 
is a matter of secondary importance to the geodesist ; never- 
theless it is usual to observe the zenith distances of all trigo- 
nometrical points. The height of a station does indeed 
infiuence the observation of terrestrial angles, for a vertical 
line at B does not lie generally in the vertical plane of A, 
but the error (which is very easily investigated) involved 
in the neglect of this consideration is much smaller than 
the errors of observation. Again, in rising to the height 
h above the surface, the centrffug^ force is increased and 
the magnitude and direction of the attraction of the 


earth are dtered, and the effect upon the observation 
of latitude is a very small error expressed by the formula 

j sin 2^ where y, / are the values of gravity at 

the equator and at the pole. This is also a quantity which 
may be neglected, since for ordinary mountain heights it 
amounts to only a few hundreths of a second. 

The uncertainties of terrestrial refraction render it im- 
po^ble to determine accurately by vertical angles the 
heights of distant points. Oeneridly speaking, refraction is 
greatest at about daybreak ; from that time it diminishes, 
being at a minimum for a couple of hours before and after 
mid-day ; later in the afternoon it again increases. This 
at least is the general march of the phenomenon, but it is 
by no means regular. The vertical angles measured at the 
station on Hart Fell showed on one occasion in the month 
of September a refraction of double the average amount, 
lasting from 1 p.m. to 5 f.m. The mean value of the co- 
efficient of refraction k determined from a very large num- 
ber of observations of terrestrial zenith distances in Great 
Britain is *0792 *0047 ; and if we separate those rays 
which for a considerable portion of their length cross the 
sea from those which do not, the former give it *0813 and 
the latter it » *0753. These values are determined from 
high stations and long distances; when the distance is 
short, and the rays graze the ground, the amount of refrac- 
tion is extremely uncertain and variable. A case is noted 
in the Indian Survey where the zenith distance of a station 
10-5 miles off varied from a depression of i* 52'’*6 at 4.30 
P.M. to an elevation of 2' 24'^*0 at 10.50 p.m. 

If A, h! be the heights above the level of the sea of two 
stations, OO^'-fS, 90**-^ S' their mutual zenith distances 
(8 being that observed at A), e their distance apart, the 
earth being regarded as a sphere of radius ■■ a, then, with 
sufficient precision, 

tan ^.1^-8^, 

If from a station whose height is A the horizon of the sea 
be observed to have a zenith distance 90° -f- 8, then the above 
formula gives for A the value 

« a tan’s 
'^"2 • 1-2/f 

Suppose the depression 8 to be n minutes, then A« 
1 *054n^ if the ray ho for the greater part of its length cross- 
ingthesea ; if otherwise, A »r0407»^. To take an example : 
the mean of eight observations of the zenith distance of the 
sea horizon at the top of Ben Nevis is 91° 4' 48", or 8-" 
64*8 ; the ray is pretty equally disposed over land and water, 
and hence A >■ r047n> » 4396 feet The actual height of 
the hill by spirit-levelling is 4406 feet, so that the error of 
the height thus obtained is only 10 feet 

Longitude, 

The determination of the difference of longitude between 
two stations A and B resolves itself into the determination 
of the local time at each of the stations, and the compari- 
son by signals of the clocks at A and B. Whenever tele- 
graphic lines are available these comparisons are made by 
electro-tele^phy. A small and delicately-made apparatus 
introduced into the mechanism of an astronomical clock or 
chronometer breaks or closes by the action of the clock a 
galvanic circuit every second. In order to record the 
minutes as well as seconds, one second in each minute, 
namely that numbered 0 or 60, is omitted. Tlie seconds are 
recorded on a chronograph, which consists of a cylinder re- 
volving uniformly at the rate of one revolution ^r minute 
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covered with white pa^r, on which a pen having a alow 
movement in the direction of the azia of the cylinder de- 
scribes a continuous spiral This pen is deflected through 
the agency of an electromagnet every second, and thus the 
seconds of the clock are recorded on the (hronograph by 
offsets from the spiral curve. An observer having his hand 
on a contact key in the same circuit can record in the same 
manner his observed times of transits of stars. The method 
of determination of difference of longitude is, therefore, 
virtually as follows. After the necessary observations for 
instrumental corrections, which are recorded only at the 
station of observation, the clock at A is put in connexion 
with the circuit so as to write on both chronographs, 
namely, that at A and that at B. Then the clock at B is 
made to write on both chronographs. It is clear that by 
this double operation one can eliminate the effect of the 
small interval of time consumed in the transmission of sig- 
nals, for the difference of longitude obtained from the one 
chronograph will be in excess by as much as that obtained 
from the other will be in defect The determination of the 
personal errors of the observers in this delicate operation 
is a matter of the greatest importance, as therein lies pro- 
bably the chief source of residual error- | 
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I Since the article Fiottbe of the Earth was written, consider* 
able additions to the data for the determination of the Mmiaxes of 
the earth have been obtained from India, viz., a new meridian arc 
of 20*, the southern point of which is at Man^ore, together with 
several arcs of longitude, the longest of which, between Bombay 
and Nizagapatam, extends over l(r 80'. The effect of the acoession 
of these new measures is to alter the figure previously given to the 
following : the semiaxes of the spheroid best representing the large 
arcs now avidlablo are 

a-20926202 ; c-20864895 ; e : a-292*465 : 298*465. 

This value of the nugor semiaxis exceeds that previously given by 
140 feet, whereas the new polar semiaxis is less than the om by 226 
feet If we admit that the figure may possibly be an ellipsoid (not 
of revolution), then the invesi^tion leads us, through the solution 
of 51 equations, to these values of the semiaxes— 
a- 20926629, 

5-20925105, 

c-20864407. 

The greater axis of the equator lies in longitude 8” 15' west of 
Greenwich, a meridian which passing through Ireland and Portugal 
cuts off a portion of the north-west comer of Africa, and in the 
opposite hemisphere cuts off the north-east corner of Asia. The 
apparent ellix>ticity of the equator is much reduced by the addition 
01 the new data, and it w'ouid not be right to put too much confi- 
dence in the ellipsoidal figure until many more arcs of longitude 
shall have furnished the means of testing the theory more decisively 
than can be done at present. (See PhiloaopKical Magazinef August 
1878.) (A. R. C.) 


GEOFFKEY OF MONMOUTH (11101-1154), one of 
the most famous of the Latin chroniclers, was bom at Mon- 
month early in the 12th century. Very little is known of his 
life. He became archdeacon of the church in Monmouth, 
and in 1 152 was elected bishop of St AsapL He died in 
1154. Three works have been attributed to him — ^the Chronir 
cm give HUtoria Britonum ; a metrical Life and Prophedee of 
Merlin ; and the Compendium Ganfredi de Corpore Chrisli 
et Sacramento Eucliaristim, Of these the first only is 
genuine; internal evidence is fatal to the claims of the 
second ; and the Comjmidium is known to be written by 
Geoffrey of Auxerre. The Historia Britonum appeared in 
1147, and created a great sensation. Geoffrey professed 
that the work was a translation of a Breton work he liad 
got from his friend Walter Calenius, archdeacon of Oxford. 
It is highly probable that the Breton work never existed. 
The plea of translation was a literaiy fiction extremely 
common among writers in the Middle Ages, and was adopted 
to give a mysterions importance to the communications of 
the author and to deepen the interest of his readers. We 
may compare with this Sir Walter Scott’s professed quota- 
tions* from Old Plays,” which he wrote as headings for 
chapters in his novels. If Geoffrey consulted a Breton 
book at all, it would probably be one of the Arthurian 
romances then popular in Armorica. His history is a work 
of genius and imagination, in which the stoiy is told with 
a Defoe-like minuteness of detail very likely to impose on 
a credulous age. It is founded largely on the previous 
histories of Gildas and the so-called Nennius ; and many 
of the legends are taken direct from Virgil. The history 
of Merlin, as embodied in the HUtoria^ is found in Persian 
and. Indian books. Geoffrey’s imagination may have been 
greatly stimulated by local English legends, especially in 
the numerous stories he gives in support of his fanciful 
derivations of names of places. Whatever hints Geofi[l:‘ey- 
may have got from popular tales, and whatever materials 
he may have accumulated in the course of his reading, the 
Hutcria is to be thought of as largely his own creation 
and as forming a splendid poetical whole. Geoffrey, at all 
events, gave ^ese stories their permanent place in litera- 
ture. We have sufilcient evidence to prove that in Wales 
the work was considered purely fabulous. (See Oiraldua 
CambrentU^ Itinerarium CanArioe^ lib, L, c. 5, and Can^ 
hrim DeBcripiio^ c. viL) And William of Newbury saya 


I that fabler (Geoffrey) with his fables shall be straightway 
I spat out by us all.” Geoffrey’s Historia was the basis of 
a host of other works. It was abridged by Alfred of 
Beverley (1150), and translated into Anglo-Norman verse, 
first by Geoffrey Qaimar (1154), and then by Wace (1180), 
whose work, Li Rmwine de Brut^ contained a good deal of 
new matter. Early in the 13th century was published 
Layamon’s Brut\ and in 1278 appeared Eobert of 
Gloucester’s rhymed Chronicle of England. These two works, 
being written in English, would make the legends popular 
with tbe common people. The same influence continued 
to show itself in the works of Roger of Wendover (1237), 
Matthew Paris (1259), Bartholomew Cotton (13001), 
Matthew of Westminster (1310), Peter Langtoft, Eobert 
de Brunne, Ralph Higden, John Harding, Eobert Fabyan 
fl512), Richard Grafton (1569), and Raphael Holiuslied 
(1580), who is especially important as the immediate 
source of some of Shakespeare’s dramas. A large part of 
the introduction of Milton’s Hietory of England consists of 
Geoffrey’s legends, which are not accepted by him as his- 
torical. The stories, thus preserved and handed down, 
have had^an enormous influence on literature generally, but 
especially on English literature. They became familiar to 
the Continental nations; and they even appeared in Greek, 
and were known to the Arabs. With the exception of the 
translation of the Bible, probably no book has furnished so 
large an amount of literary material to English writers. 
The germ of the popular nursery tale, Jack the Giant-Killer^ 
is to be found in the adventures of his Corineus, the com- 
panion of Brutus, who settled in Cornwall, and had a 
desperate fight with giants there. Goemagot, one of these 
giants, is said to be the origin of Gog and Magog — ^two 
efiSgies formerly exhibited on the Lord Mayor’s day in 
London, which are referred to in several of the English 
dramatists, and still have their well-known representatives 
in the Guildhall of the city. Chaucer gives Geoffrey a 
place in his House of Fame,” where he mentions ^^Englyssh 
Oaunfride” (Geofl6rey^ as being “besye for to here up Troya** 
Meanwhile the Artnurian romances had assumed a unique 
place in literatuza The Arthur of later poetiy is a gr^ 
ideal personage, seemingly unconnected with either space 
or time, and performing feats of extraordinary and supers 
human valour. The real Arthur — if his historical existence 
is to be conceded — ^was most probably a Cumbrian or 
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Stmthdjde Briton j and Geoffrey ie raponaible for the 
blander of transferrins him to South Wales. So intimately 
is Geoffrey connected with Arthur’s celebrity, that he is 
often called Galfridns Arturos. Although the wondrous 
cycle of Arthurian romances scarcely originated with 
Geoffrey, he made the existing le^nds radiant with poetic 
colouring. They thus became the common property of 
Europe; and, after being modified by the trouT^res in 
France, the minnesingers in Germany, and by such writers 
as Gaimar, Wace, Mapes, Bobert de Borron, Luces de 
Gast, and Hdie de Borron, they were converted into a 
mamificent prose poem by Sir Thomas Malory, in 1461. 
Malory’s IlorU Darthur^ printed by Cazton in 1485, b as 
truly the epic of the English mind as the Iliad is the epic 
of the Greek mind. 

The fint English tragedy, Oor^duCy or Ferrex and 
Porrex (1565), which was written mainly by Sackville, is 
founded on the HieUma Britonum. John Higgins, in 
The Mirror for Magislratee (1587), borrows largely from 
the old legends. This work was extremely popular in the 
Elizabethan period, and furnished dramatists with plots for 
their plays. Spenser's Failrte Qtieejie is saturated with the 
ancient myths ; and, in his Arthur^ the poet gives us a 
noble spiritual conception of the character. In the tenth 
canto of Book ii. there is — 

“ A chronicle of Briton kings, 

From Brut to Uther’a rayue. 

Warners lengthy poem entitled AlhwtCe England (1586) 
is full of legendary British history. Drayton’s Polyolhion 
(1613) is largely made up of stories from Geoffrey, begin- 
ning with BrUainfounthng Brute, Geoffrey’s good faith 
and historic accuracy are warmly contended for by Drayton, 
iir Song x. of his work. 

In Shakespeare’s time Geoffrey’s legends wore still im- 
plicitly believed by the great mass of the people, and were 
appealed to as historical documents by so great a lawyer 
as Sir Edward Coke. They had also figured largely in the 
disputes between the Edwards and Scotland. William 
Camden was the first to prove satisfactorily that the 
HUtoria was a romance. Shakespeare’s King Lear was 
preceded by an earlier play entitled The Chronicle History 
of King Lear and his Three Daughters, Gorumll, Ragan, 
and Cordelia, as it hath been divers and sundry times lately 
acted, Shakespeare’s immediate authority was Holinshed ; 
but tlie later chronicles, in so far as they were legendary, 
were derived from Geoffrey. The story of Cymheline 
is another illustration of the fascination these legends 
exercised over Shakespeare. An early play, ascribed by 
some to Shakespeare, on Locrine, Brutus’s eldest son, 
is a further example of how the dramatists ransacked 
Geoffrey’s stores. The Historia was a favourite book 
with Milton ; and he once thought of writing a long poem 
on King Arthur, whose qualities he would probably have 
idealiz^ as Spenser has done, but with still greater moral 
grandeur. In addition to the evidence afforded by the in- 
troduction to his History of England, Milton shows in 
many ways that he was profoundly indebted to early 
legendary history. His exquisite conception of Sabrina, in 
Comue,^ is an instance of how the original legends were 
not only appropriated but ennobled by many of our writers. 
Inhjs Latin poems, too, there are some interesting passages 
pertinent to the subject 

Dryden once intended to write an epic on Arthur’s ex- 
ploits; and Pope planned an epic on Brutus. Mason’s 
C'amcfocusbqars witness toGeoffrey’scharm forpoetic minds. 
Wordsworth has embalmed the i^autiful legend of Pious 
Elidure in his own magic verse. In chapter zxxvL of the 
Pickwick Papers Dickens gives what he calls ‘‘The 
True Legend of Prince Bladud,” which is stamped through- 
out with the impress of the author’s peculiar genius, and 
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lit up with his sunny humour. Alexander Smith has a 
poem treating of Edwin of Deira, who figures towards tiie 
ol(m of Geoffrey’s history. And Tennyson’s IdyUs of the 
King famish ^e most illustrious example of Geoffrey’s 
influence; although the poet takes his stories, in the first 
instance, from Miuory’s Morte Darthur, The influence the 
legends have had in causing other legends to spring up, 
and in creating a love for narrative, is simply inoalculabla 
In this way Geffrey was really, for Englishmen, the in- 
ventor of a new literary form, which is represent^ by the 
romances and novels of later times. 

There are several MSS. of Geoffray’s work in the old Boyal 
Library of the British Museum, of which one formerly belonsing 
to Mar^n Abb^ is conddered the best. The titles of the vanous 
editions of Geoffrey are given in Wright’s Brit, Lit,, in the 
volume devoted to the Anglo-Norman period, which also contains 
an excellent notice of Geoffrey. The work compiled by Bale and 
Pits gives a mythical literary history, corresponding to Geoffrey’s 
mythical political liistory. Of the Life avd Prophecies of Merl^ 
falsely attributed to Geoffrey, 42 copies were printed for the 
Koxburghe Club in 1880. The Historva, was translated into Eng- 
lish by Aaron Thompson (London, 1718); and a revised edition was 
issued by Dr Giles (London, 1842), which is to be found in the 
volume entitled Six Old English Chronicles in Bohn’s Antiquarian 
Library. A discussion of GeoifVey’s litora^ influence is given in 
** Ijegends of Pre-lioman Britain,’^’ an article in the BuMin Unu 
vcraily Magasine for April 1876. The latest instance of the interest 
in Geoflmy is the publication of the following work:— Der MUnchmer 
Brut Ghttfrkd von Momumth infranxCs. Veraen des xwOJften Jahr* 
hunderts, hcrausf^g. von K. Hofmann und K. Vollmoller, Halle, 1877. 

For further information about Geoffrey, consult Warton’s yhsglids 
Poeir\i\ Morley’s English Writers', Skene’s Fofur Ancient Bodta of 
Wales', and a valuable paper on ” GeoffWsy of Monmouth’s History 
of the Britons,” in the 1st vol, of Mr Thomas Wright’s Essays on 
Arcfiocologicat Subjects (London, 1861). (T. GI.) 

GEOFFROY SAINT-HILAIRE, ^tiennk (1772-1844), 
a celebrated French naturalist, was the eon of Jean Qdrard 
Geoffrey, procurator and magistrate of J^tampes, Seine-et- 
Oiso^ where he was bom, April 15, 1772. His early 
education was carefully superintended by his mother and 
paternal grandmother, and when still a boy be had already 
become acquainted with the masterpieces of the literature 
of the ancients, and of the age of Louis XIV. Destined by 
his friends for the church, he entered, as an exhibitioner, 
the college of Navarre, in Paris, where be studied natural 
philosophy under Brisson; and in 1788 he obtained one 
of the canonicates of the chapter of Sainte Croix at 
^'tampes, and also a benefice. Science, however, offered to 
him a career more congenial to his tastes than that of an 
ecclesiastic, and, after some persuasion, he gained from his 
father permission to remain in Paris, and to attend the 
lectures at the College de France and the Jardin des Plantes, 
on the condition that he should likewise read law. He 
accordingly took up his residence at Cardinal Lemoine’s 
college, and there became the pupil and soon the esteemed 
associate of Brisson’s friend, Haiiy, the eminent mineral- 
ogist, under whose guiding influence his passion for the 
natural sciences daily deepened. Having, before the close 
of the year 1790, taken the degree of bachelor in law, he 
became a student of medicine, but the lectures of Fourcruy 
at the Jardin des Plantes, and of Daubenton at the Collc^^ 
de France, and his favourite scieutific pursuits gradually 
came to occupy his almost exclusive attention. His studies 
at Paris were at length suddenly interrupted, for, on the 
12th or 13th of August 1792, Haiiy and the other profes- 
sors* of Lemoine’s college, as also those of the college of 
Navarre, were arrested by the revolutionists as priests, and 
confined in the prison of St Firmin. Through Daubenton 
and other persons of distinction with whom he was 
acquainted, Geoffrey on the 1 4th August obtained an order 
for the release of Haiiy in the name of the Academy ; stm 
tlie other professors of the two colleges, save Lhomond, 
who had been rescued by his pupil Tallien, remained in 
confinement Geoffrey, foreseeing their certain destruction 
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if they remained in the hands of the revolationists, deter- 
mined if possible to secure their liberty by stratagem. By 
bribing one of the officials at St Firmin, and disguising 
himself as a commissioner of prisons, he gained admission 
to his friends, and entreated them to effect their escape by 
following him. All, however, dreading lest their deliver- 
ance should render the doom of their fellow-captives the 
more certain, refused the offer, and one priest only, who 
was unknown to Oeoffroy, left the prison. Already on the 
night of the 2d of September the massacre of the pro- 
scribed had begun, when Oeoffroy, yet intent on saving the 
life of his friends and teachers, repaired to St Firmin. At 
4 o’clock on the morning of the 3d Sept, after 8 hours’ 
waiting, he by means of a ladder assisted the escape of 
twelve ecclesiastics, not of the number of his acquaintance, 
and then the approach of dawn and the discharge of a gun 
directed at him warned him, his chief puroose unaccom- 
plished, to return to his lodgings. Leaving Paris he retired 
to £tampes, where, in consequence of the anxieties of which 
he had lately been the prey, and the horrors which he had 
witnessed, he was for some time seriouslv ilL At the 
beginning of the winter of 1792 he returned to his studies 
in Paris, and in March of the following year Daubenton, 
through the interest of Bernardiu de Saint Pierre, procured 
him the office of sub-keeper and assistant demonstrator of 
the cabinet of natural history, vacant by the resignation 
of Lac4pMe. By a law passed June 10th, 1793, Oeoffroy 
was appointed one of the twelve professors of the newly 
constituted museum of natural history, being assigned the 
chair of zoology. In the same year he busied himself with 
the formation of a menagerie at that institution. On the 
6th May 1794 commenc^ his opening course of lectures, 
and on December Ist he read to the society of natural 
history his first paper, on the subject of the Aye-aya It 
was in 1794, also, that through the introduction of Tessier 
he entered into correspondence with Georges Cuvier, to 
whom, after the perusal of some of his manuscripts, he 
wrote : Venez jouer parmi nous le rdle de Linn4, d’un autre 
14gislateur de I’histoire uaturelle.” Shortly after theappoint- 
ment of Cuvier as Mertrud’s assistant (see vol. vL p. 740), 
Gieoffroy received him into his housa The two friends 
wrote together five memoirs on natural history, one of which, 
on the d^sification of mammals, puts forward the idea of 
the subordination of characters upon which Cuvier based 
his zoological system. It was in a paper entitled Histoire 
des Maku(, ou singes de Madagascar,’’ written in 1795, that 
Geoffrey ^t gave expression to his views on *Hhe unity 
of organic composition,” the influence of which is percep- 
tible in all his subsequent writings : nature, he observes, 
presents us with only one plan of construction, the same in 
principle, but varied in its accessory parts. 

In 1798 Oeoffroy was chosen a member of the great 
scientific expedition to Egypt. With Delile and Larrey, 
on the capiti^tion of Alexandria in August 1801, he re- 
sisted the claim made by the British general Hutchinson to 
the collections of the expedition, sending him word that, 
were his demand persisted in, history would have to record 
of him that he ^so had burnt a library in Alexandria. 
Early in January 1802 Oeoffroy returned to his accustomed 
labours in Paris. He was elected a member of the academy 
of sciences of that city in September 1807. In March of 
the following year the emperor, who had already recognized 
his national services by the award of the cross of the legion 
of honour, selected him to visit the museums of Portugal, 
for the purpose of procuring from them collections, and 
these, thongb in the face of considerable opposition from 
the British, he eventnaUy was successful in retaining as a 
permanent possession for his country. In 1809, the year 
after his return to France, he was made professor of zoology 
of the faculty of sciences at Paris, and from that-oeriod he 
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devoted himself more exclusively than before to the study 
of anatomical philosophy. In 1815 he was elected political 
representative for his native town. Three years later he 
gave to the world the first part of his celebrated PkOotophie 
Anato 9 iKfj^,the second volume of which, published in 1822, 
and memoirs subsequently written account for the forma 
tion of monstrosities on the principle of arrest of develop 
ment, and of the attraction of similar parts. When, in 
1830, Oeoffroy proceeded to apply to the invertebrata his 
views as to the unity of animal composition, he found a 
vigorous opponent in Georges Cuvier, and the discussion 
between them, continued up to the time of the death of 
the latter, soon attracted me attention of the scientific 
througWt Europe. Oeoffroy, a synthesis^ contended, in 
accordance with his theory of unity of plan in organic com- 
position, that all animals are formed of the same elements, 
in the same number, and with the same connexions': homo- 
logous parts, however they differ in form and size, must 
remain associated in the same invariable order. With 
Goethe he held that there is in nature a law of compensation 
or balancing of growth, so that if one organ take on an 
excess of development, it is at the expense of some other 
part (cf. Darwin, Origin of Species^ 5th ed., p. 182) ; and ha 
maintained that, since nature takes no sudden leaps, even 
organs which are superfluous in any given species, if they 
have played an important part in other species of the same 
family, are retained as rudiments, which testify to the per- 
manence of the general plan of creation. It was his con- 
viction that, owing to the conditions of life, the same forms 
had not been perpetuated since the origin of all things, 
although it was not his belief that existing species are 
becoming modified (see Darwin, op, at,, p. xvi.). Cuvier, 
who was an analytical observer of facts, admitted only the 
prevalence of ‘4aws of coexistence” or “harmony” in 
animal organs, and maintained the absolute invariability of 
species, which he declared had been created with a regard 
to the circumstances in which they were placed, each organ 
contrived with a view to the function it had to fulfil, thus 
putting, in Geoffroy’s consideration, the effect for the cause. 
In July 1840 Geoffroy became blind, and some months 
later he had a paralytic attack. From that time his 
strength gradually failed lum. He resigned his chair at the 
museum in 1841, and on the 19th June 1844, at the age 
of 72, he died. 

Oeoffioy wrote — (MaZogw des Mammifirea du, Mua&um natumal 

Histoire naturelle, 1818, not quite completed ; Philoaophie a^uUth 
mique,^%, i. , Des ergemea resjfnraUdres, 1818, & t. ii. , Des Mcmslrwh 
sUds hurnaines, 1822; SysUme dentaire des Mammifires et des 
Oiscaux, iBt pt, 1824; Sur le Principe de VUntU de Composition 
organiqvs, 1828; Cours de VHi^oire nalurelledes Marnimifires, 
1829 ; Principes de Philosophie zoologique, 1880 ; Etudes progressvoes 
d'un NaiuraLiMje, 1885; Fragments hiographimeSt 1882; Notions 
synthitiques, historiqties, et phyaudogigues de Philoaophie juUurelle, 
1888 ; and other works ; also part of the Descripidon de VEgy^ par 
la Commission des Sciences, 1821-80; and, with F. Cuvier, Histoire 
naJbaretle des Mamnifires, 4 vols., 1820-42; besides veiy numerous 
papers published in the jinnaiUs du Muaium, the Ann, des Sci. 
not., the SvlUHn Mlomatimts, La Dicade igyMmne, La Dieads 
philosophigus, the Mce, encyelojMiquc, Mim. de V Acad, des Sciences. 
and elMwbere, among the subjects of which are tlie anatomy cl 
marsupialB. ruxninantR, and electrical fishes, the vertebrate theory 
of the skull, the opercula of fishes, teratology, palseontolo^, and 
the influence of surroundiug conditions in modifying animaRorms. 

See VU, Traoaiae, et Doctrine Seimtingue <Fitieime Qetdiro\f Saint-HUaire, 
par ton JUt M. Itidore Oeoffrop 8aint‘Eilaire, Parle and Strasbnrg. 1847, to 
which Is appended a Hat of GeoffToy'a works; and Joly, in Btog. Unieertelle, 
t. xri, lasa (F. H. B ) 

GEOFFBOT SAINT-HILAIBE, Isidoab (1805-61), 
a French zoologist, son of the preceding, was bom at the 
Jardin des Plantes, Paris, December 16, 1805. In his 
earlier years he showed an aptitude for mathematics, but 
eventually he devoted himself to the study of natural his- 
tory and of medicine, and in 1824 he was appointed aasist- 
ant naturalist to his father. On the occasion of his taking 
the degree of doct6r of medicine, September 8, 1829, he 
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rpad a thesu entitled iur la manetruoiiUf eon- 

sidiree chez Vhmm et les antmam ; and in 1832-37 was 
published his great teratological work, Hiitoirz ghUrde et 
particulih^e dee anmaliei de VorganUation ehez Chomme et 
hi anitnauxt 3 toIb. 8vo, with 20 plates. In 1829 he 
delivered for his father the second part of a course of 
lectures on ornithology, and during the three following 
years he taught zoology at the Ath^n^e, and teratology at 
the l^cole pratique. He was elected a member of the 
academy of sciences at Paris on April 15, 1833, was in 
1837 appointed to act os deputy for his father at the 
faculty of sciences in Paris, and in the following year 
was sent to Bordeaux to organize a similar faculty there. 
He became successively inspector of the academy of Paris 
(1840), professor of the museum on the retirement of his 


father, inspector general of the university (1844), a mem- 
ber of the royal council for public instruction (1845), and, 
on the death of Blainville, professor of zoology at the 
faculty of sciences (1850). In 1854 he founded the 
Acclimatization Society of Paris, of which he was president. 
He died at Paris, November 10, 1861. 

Besides the above-mentioned works, he wrote— Aksats de Zoologie 
gin4rdUf 1841 ; Vie, . d'^tienne Qcojfroy Saint HiUii/re^ 1847 ; 
Jeclimaiation et Dontestieation dee Aniinam 1840, 4th ed., 
1861 ; sur lee mhetamee alimevUains et partieulUrtment ewr 
la vimde de eheval, 1856 ; and ffietom naturelle ginkale dee rtgnee 
organigwe^ 8 vols., 1854-62, which was not completed, chap. zz. 
of tome iil being unfinished. He was tlie author idso of various 
on zoology, comparative anatomy, and palseontology, pub- 
for the most part in the Anmles du Munium, the Mhnoiree 
dee SawmU ttrangera, the Cmptee rendue^ and thoI>^. dee Sdencee 
naturellee. 
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EOOBAPHY is the science which describes the earth, 
the term being derived from two Greek words yvj, the 
aarth, and ypd^ to write. By means of geograpny the 
surface of the earth is delineated and described, boundaries 
are defined, areas are exactly measured, and the relative 
ositions of places are determined. Geography thus em- 
races a wide range of subjects, and it has been found 
necessary to divide its study into several distinct sections. 

L Comparative Geography traces the history of discovery, 
and records the changes which have taken place in land and 
sea in historic times. 

II. Mathematical Geography explains the figure, magni- 
tude, and motion of the earth, teaches how to determine 
the positions of places on its surface, and shows how the 
whole or any portion of the earth may, on the priuciples of 
projection, be delineated on a map or chart. 

III. Physical Geography is the description of the actual 
state of the earth^s surface in its three great divisions— land, 
sea, and air. 

IV. Political Geography describes the earth as divided 
into countries, occupied by various nations, and improved 
by human art and industry. 

The following article is limited to a view of the progress 
of geographical discovery, an explanation of the principles 
of mathematical geography, and a synopsis of physical 
geography. For details relating to political geography the 
reader must consult the descriptive articles under their 
particular headings. 

I. View of the Progress of Geographical Diboovbry. 

Four main causes have led to geographical discovery and 
exploration, namely, commercial intercourse between dif- 
ferent countries, the operations of war, pilgrimages and 
missionaiy zeal, and in later times the pursuit of knowledge 
for its own sake, which is the highest of all motives. 

The Phoenicians are the earliest commercial people of 
whose discoveries we have any correct accounts. They first 
explored the shores of the Mediterranean, and eventually 
extended their voyages through the Straits of Gibraltar, and 
visited the western shores of Spain and Africa, planting 
colonies and opening wider fields for their commerce by 
instructing the natives in tbeir arts and improvements. 
They also monopolized the trade with India ; and their chief 
emporium, the rich city of Tyre, was the centre whence the 
products of the East and West were distributed. The trade 
of the West was brought from the port called Tarshish in 
Scripts, which is probably identical with Carthage, where 
the ships arrived from Spain, Africa, and distant Britain. 
Concerning the far eastern land reached bv the Phenninians. 


called Ophir in Scripture, there has been much dispute. 

The voyage to Ophir, we are told, occupied three years 
thither and homeward, and the cargo consisted of gold, 
ivory, apes, peacocks, and ^^algum’’ wood (1 Kings ix. 26, 
and X. 11). The following reasons lead to the conclusion 
that Ophir was the Malabar coast of India. In the Hebrew 
the word for apes is kopfi (without any etymology in Semitic 
tongues), in Sanskrit kafi. Ivory in Hebrew is eheihhabbim, 
in Sanskrit ihlui is an elephant. Peacocks is in Hebrew 
tokkUm from togei^ the name still used on the Malabar coast, 
derived from the Sanskrit Algum wood, or almug, is 
corrupted from vdgu (ka), sandal wood from Malabar. 

Thus the Phoenicians were the first great carriers of the 
ancient world, extending their commercial operations from 
their central mart of Tyre on the Syrian coast to the tin* 
yielding isles of the Cassitendesin the far west, and to the 
ports of India in the east. 

The great Phennician colony of Carthage retained in full OirUuiA. 
vigour the commercial spirit of the parent state. The 
Carthaginians traded on the coasts of Spain and Gaul, and 
extend^ their discoveries southwards along the coast of 
Africa, and to the Fortunate Islands, now known as the 
Canaries. Herodotus relates how the Phoenicians, setting 
sail from the Bed Sea, made their way to the south, and 
when autumn approached they drew tbeir vessels to land, 
sowed a crop, and w^aited till it was grown, when they 
reaped it and again put to sea. Having spent two years in 
this manner, in the third year they reached the pUlars of 
Hercules and returned to Egypt. But the most celebrated 
voyage of antiquity, undertaken for the purpose of discovery, 
was the expeditiou under Hanno, fitted out by the senate 
of Carthage with the view of attempting the complete 
survey of the western coast of Africa. Hanno is said, in 
the Periplm Hanwmie^ to have set sail with a fleet of 60 
vessels, and the extent of his voyage has been variously 
estimated as reaching to the river Nun, to a little beyond 
Sierra Leone, and even as far as the Gulf of Benin. 

Another famous navigator, who sailed from the Carthaginian 
colony of Massilia (Marseilles) in about 320 &o., was 
Pytheas. He steered northwards along the coasts of Spain 
and Gaul, sailed round the island of Albion, and stretching 
still further to the north, he discovered an island known to 
the ancients as Ultima Thule^ which may possibly have been 
the Shetland Isles. 

The conquests of Alexander the Great, by making known 
the vast empire of Persia, materially enlarged the bounds 
of geographical knowledge. Althougli the course of his 
expedition was mainly by land, the mind of the conqueror 
was also intent on commerce and maritime discoveiy. In 
327 B.C. Alexander led an army of Greeks down the valley 
of the Cabul river into the Punjab, and his expedition 
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malted in a yoyage of discovery from the mouth of the 
Indus to that of the Tigris, and in opening direct inter 
course between Grecian and Hindu civilization. The 
Greeks who accompanied Alexander were accurate ob- 
servers, and described the towns and villages, the products 
and the aspect of the country, with care. The con- 
queror resolved to return through Gedrosia (the modem 
Baluchistan), but he also intended to open the trade 
by sea between Europe and India, and his general 
Nearchus, a native of Crete, volunteered to lead this famous 
voyage of discovery. His fleet consisted of 30 galleys con- 
taining 2000 men. On October 2, 326 B.C., the fleet of 
Nearchus left the Indus, and the anchorages each night are 
carefully recorded. On the 17th of December Cape Jask 
was doubled and the fleet entered the Persian Gulf, and on 
the 9th of February it was at the mouth of the Kanin. 
Nearchus rejoined Alexander at Susa ; and the conqueror 
himself embarked in the fleet and ascended the Tigris to 
Opis, above Baghdad. He then ordered his successful 
admiral to prepare another expedition for the circumnavi^- 
tion of Arabia; but unfortunately the great conqueror died 
at Babylon in 324 B.C., and the fleet was dispersed. 

The dynasties founded by Alexander’s generals, Seleucus, 
Antiochus, and Ptolemy, encouraged the same spirit of 
enterprise which their master had so carefully fostered, and 
extended geographical knowledge in several directions. 
Seleucus Nicator established the Greco-Bactrian empire, and 
continued the intercourse with India. The most authentic 
information respecting the Gangotic valley was supplied by 
Megasthenes, an ambassador sent by Seleucus, who reached 
the remote city of Patali-putra, the modem Patna, on the 
Ganges. 

bolem* The Ptolemies of Egypt showed equal anxiety to extend 
the bounds of geographical knowledge. Ptolemy Euergetes 
sent an expedition which discovered Abyssinia, and fitted 
out a fieet under Eudoxus to explore the Arabian Sea. 
After two successful voyages, Eudoxus left the Egyptian 
service, and proceeded to Cadiz with the object of fitting 
out an expedition for the purpose of African discovery ; and 
we learn from Strabo that the veteran explorer made at 
least two voyages southward along the coast of Africa. The 
Ptolemies sent fleets annually from their Red Sea ports of 
Berenice and Myos Hormus to Arabia, as well as to ports 
on the coasts of Africa and India. 

omatiB. The Romans did not encourage navigation and commerce 
with the same ardour as their predecessors ; still the luxury 
of Rome, which gave rise to demands for the varied pro- 
ducts of all the countries of the known world, led to an 
active trade both by ships and caravans. But it was the 
military genius of Rome, and the ambition for universal 
empire, which led not only to the discovery but also to the 
survey of nearly all Europe, and of large tracts in Asia and 
^rica. Every new war produced a new survey and 
itinerary of the countries which were conquered. In the | 
height of their power the Romans had surveyed and ex- 1 
plored all the coasts of the Mediterranean, Italy, Greece, the 
Balkan peninsula, Spain, Gaul, western Germany, and 
Britain ; but the eastern parts of Germany, Denmark, 
Sweden, and Russia were still unknown regions. In Africa 
their empire included Egypt, Carthage, Numidia, and 
Mauritania. In Asia they held Asia Minor and Syria, had 
sent expeditions into Arabia, and were acquainted with the 
more distant countries formerly overrun by Alexander, 
namely, Persia, Scythia, Bactria, and India. Roman inte^ 
coune with India especially led to the extension of geo- 
graphical knowledge. 

The first Boman who undertook a journey to India was 
solely influenced by the desire to acquire a knowledge of 
the people and their doctrines. This was Apollonius, a 
resident at Antioch, who set out towards the close of the 


first half century of our eta. He and his attendants, 

Damis and Philostratus, reached the Indus, and journeying 
across the Puqjab, came to a bronze pillar with the inscrip- 
tion “Here Alexander halted”; but it is doubtful whether 
the party advanced as far the Ganges. It was, however, in 
the reigns of Severus and his immediate succesBors that 
Roman intercourse with India was at its height. 

In all time, while warriors and explorers extended the Attempi» 
area of geographical knowledge, there have been students 
who have striven to systematize and put into due form the 
accumulated information. From the first it was perceived 
that a knowledge of localities conld not be attained without 
some notion of their relative positions, and their distances 
from each other. Consequently the attempts to establish 
fixed principles on which the surface of the earth, or any 
portion of it, could be delineated, were almost coeval with 
the earliest voyages of discovery. 

The first attempt mode to determine the position of places 
appears to have depended on the division of the earth into 
“climates,” distinguished by the species of animals and plants 
produced in each. This method, however, was soon aban- 
doned for another, which consisted in observing at places 
the length of the longest and shortest days by means of a 
“gnomon.” An upright pillar of a known height being 
erected on a level pavement, by observing the lengths of the 
meridian shadows the progress of the sun from tropic to 
tropic was traced. The most ancient observation with the 
gnomon is that of Pytheas, in the days of Alexander the 
Great, who observed at the summer solstice at Massilia that 
the length of the meridian shadow was to the height of the 
gnomon as 213^ to 600, an observation which makes the 
meridian altitude of the sun at Marseilles on that day 70*^ 

27'. The merit of the invention of the gnomon in Greece 
is ascribed to the astronomical school of Miletus ; but there 
is reason to believe that this method of observation was 
invented in Egypt, and that Thales carried the knowledge 
of it into Greece. This was the first step towards connect- 
ing geography with astronomy; and little further advance 
was made until the establishment of the famous astrono 
mical school of Alexandria. 

Eratosthenes (276-196 B.a) was the first who reduced Erato- 
geography to a regular system, and laid its foundations on ^thenes* 
clear and solid principles. Under the patronage of the 
Ptolemies he bad access to all the materials collected by 
Alexander and his generals. The doctrine of the sphericity 
of the earth had by this time been odopted, and the aim of 
his labours was to delineate, in conformity with this prin- 
ciple, the known parts of the earth’s surface. Founding hia 
system on the use of the gnomon, he supposed a line to be 
traced through certain places, in all of which the longest 
day was known to be exactly of the same length. Such a 
line would evidently be a parallel to the equator. This first 
parallel passed through Rhodes, and was ever afterwards 
adopted as the basis of ancient maps. Eratosthenes con- 
tinued his work by tracing other parallels at certain intervals 
from the first, one through Alexandria, another through 
Syene, a third through Meroe. He also traced, at right 
angles to these, a meridian passing through Rhodes and 
Alexandria, southwards to Syene and Meroe. As the pro- 
gress which be thus made towards the completion of what 
he had so skilfully conceived naturally tended to enlarge his 
ideas concerning geographical science, he attempted next 
to determine the circumference of the globe by the actual 
measurement of a segment of one of its great circles. 
Posidonius made another measurement of an arc of the 
meridian between Rhodes and Alexandria about 170 years 
afterwards ; but the amount of error in the calculations of 
Eratosthenes and Posidonius is uncertain, for want of a 
knowledge of the true length of the stadium in which their 
results are expressed. The ancients made their first meri- 
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dian at the sacred promontoiy of Iberia, and their loogita- 
dioal error increased rapidly as they advanced eastwards 
This is no doubt due to their longitudes being based en- 
tirely on distances calculated in the itineraries of travellers. 
Such data of course produced very great distortions in the 
representations given of the countries on the surface of the 
globe. 

The improvements introduced by Eratosthenes were per- 
fected in principle by Hipparchus, who flourished from 160 
to 135 B.O. Hr was the first astronomer who undertook 
the arduous task of making a catalogue of the stars and 
fixing their relative positions. His object was to transmit 
to posterity a knowle^ of the state of the heavens at the 
period of his observations. The extremities of the imagi- 
nary axis round which the heavens perform their diurnal 
revolutions suggest two fixed points by which the position 
of the great circl: of the celestial sphere, called the celestial 
equator, is determined. If a great circle be supposed to 
pass through these points and any star, the position of the 
star will be ascertained if we measure in degrees and parts 
of a degree the arc of the meridian circle intercepted be- 
tween the star and the equator, and also the arc of the 
equator intercepted between a given point in it and the 
meridian circle passing through the star. Upon this prin- 
ciple Hipparchus arranged the stars according to their 
laces in the heavens , and the great improvement which 
e introduced into geography consisted in this, that he 
applied to the determining of the position of any point on 
the surface of the earth the same rule which he had intro- 
duced in the airangeuient of the constellations. Thus he 
furnished the means of ascertaining the relative positions of 
places with far greater accuracy than could be obtained from 
itinerary measurements. He made a considerable number 
of observations for latitude, and pointed out bow longitudes 
might be determined by observing the eclipses of the sun 
and moon. 

Ptolemy. The most ancient maps that have reached modem times 
are those which illustrate Ptolemy’s geography, but an earlier 
map m^de for Aristagoras, king of Miletus (500 b.c.), is 
minutely described by Herodotus. Ptolemy composed his 
system of geography in the reign of Antoninus Pius, about 
150 A.D. His materials consisted of all the itineraries 
prepared by the Homans, proportions of the height of the 
gnomon and its shadow at the time of the equinoxes and 
solstices taken bydifferont astronomers, calculations founded 
on the length of the longest days, and various reports of 
travellers and navigators. Ptolemy undertook the task of 
comparing and reducing this mass of crude material into 
one system, following the pnnciplos laid down by Hippar- I 
ohus, but which had been neglected during the two centuries I 
and a half since his time, even by such men as Strabo and 
Pliny In Ptolemy’s work we find for the first time the 
mathematical principle of the construction of maps, as well 
as of several projections of the sphere. 

The errors of Ptolemy arose from defective information, 
and the want in many instances, and especially as regards 
the remote parts of the then known world, of astronomical 
observations. He adopted the measure of a degree at 500 
stadia; and the latitudes from the chief meridian of Rhodes, 
as first laid down by Eratosthenes, are tolerably correct. 
But the elements for determining the longitudes were still 
derived from itineraries, and errors in latitude accumulated 
to the nortti and south of the central parallel 

Str^ Although Ptolemy was the first scientific geographer 
whose work has come down to us in a complete form, the 
earlier labours of Strabo, who lived iq the reigns of Augustus 
and Tiberius, are of equal value, and we fortunately possess 

Pliny, the whole of his 17 books. Pliny also devoted two books 
of his extensive work to geography; and the scattered 
geographical notices of other ancient writers were collected 


into one work of four volumes by Hudson, and published 
between 1698 and 1712, with notes by DodwelL From the 
days of Ptolemy to the revival of letters in Europe, little 
wu done towards the scientific improvement of geographical 
science, though military and commercial enterprise led to a 
great extension of knowledge of the earth’s surfaos. 

After the dissolution of the Roman empire, Constan- 
tinople became the last refuge of arts, taste, and elegance ; 
while Alexandria continued to be the emporium whence 
were imported the commodities of the East. The em 
peror Justinian sent two Nestoriau monks to China, who 
returned with eggs of the silkworm ooncealed in a hollow 
cane, and thus silk manufactures were established in the 
Peloponnesus and the Greek Islands. It was also in the 
reign of Justinian that Cosmas Indioopleustes, an Egyptian Oosmss 
merchant, made several voyages, and afterwa^s composed 
his Topographia ChrisAiana^ containing a particular descrip- 
tion of India. The great outburst of Mahometan conquest 
was followed by an Arabian civilization, having its centres 
at Cordova and Baghdad, in connexion with which geo- 
graphy again receiv^ a share of attention. 

From the 9th to the 13th century intelligent Mahometan Mahome 
travellers wrote accounts of what they had seen and heard tan tm- 
in distant lands, which have been handed down to 
while the caliphs of Baghdad encouraged the study of 
geographical science. 

The caliph Al-Mamfin, the worthy son and successor of 
H&rfin er-Rashid, caused an Arabic version of Ptolemy’s 
groat astronomical work (SiWofic /tcyiorq) to be made, 
which is known as the Ahtutgut^ the word being nothing 
more than the Greek firflarrj with the Arabic article d 
prefixed. The geography of Ptolemy is also constantly 
referred to by Arab writers. The learned men under 
Al-Mamfin began to apply thomselves to astronomy in 813 
A.D., following the system of Ptolemy ; and the first obser- 
vations that are properly their own were made by El-B&thany 
in Mesopotamia, of the vernal and autumnal equinoxes, in 
882 A.D. The Arab astronomers also measur^ a degree 
on the plains of Mesopotamia, and Ibn Yfinus observed 
throe eclipses at Cairo. The caliph’s librarian, Abu Jafar 
Muhammad Ben Musa, wrote a geographical work, now 
unfortunately lost, entitled Ram el Arsi (** A Description of 
the World”), which is often referred to by subsequent 
writers as having been composed on the model of that of 
Ptolemy. 

The earliest Arabian traveller whose observations have 
come down to ns is the merchant Sulaiman, who embarked 
in the Persian Gulf and made several voyages to India and 
China, in the middle of the 9th century. Sulaiman’s infor- 
mation was supplemented by tbat collected by another 
writer named Abu Zaid ; and, so far as India is concerned, 
this work is the most important that we possess before the 
grand epoch of the discoveries of Marco Polo. Next ro 
Sulaiman followed the voyages of Sindbad the Sailor, whose 
narrative, though inserted in the Arabian Nights^ also forms 
a distinct and separate work, which was translated into 
French by M. Langl^s in 1 8 1 4. Baron Walckenaer ascribes 
to the voyages of Sindbad a date about coincident 
those of Sulaiman. Ibn Khurdadra, a fire-worshipper con- 
verted to Islam, who died in 912 a.d., also wrote an account 
of India. A1 Masudi, a great traveller who knew ail the 
countries between* Spain and China, described the plains, 
mountains, and seas, the dynasties and peoples, in his 
Mur&jvrl Zahah (“ Meadows of Gold ”). He died in 956. 

His contemporaries were A1 Istakhri, who trovolled through 
all the Mahometan countries, and wrote )mBo6kofClvmrtee 
in 950, and Ibn Haukal, whose Book of Bonds and King" 
doms was written in 97 6. A1 Idrisi was bom at Ceuta, and 
after travelling far and wide, settled in Sicily, where he wm 
induced by Roger 11. , the Norman king, to write his boob 
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tkoH who mk to wander through ilw Segiom of the World tng regions, known only by the scant reports of pilgrii^ 

Finally A1 Kazwlni, who was a compiler from the works of were made the objects of attention and research ; while 
Istakhri and Ibn Haukal in about 1263, brings us down to religoos seal, and the hope of gain, combined with motives 
the times when the Italian explorers began to make known of mere curiosity, induced several persons to travel by land 
the vast realms of Asia to the people of Europe. into remote regions of the East, far beyond the countries to 

Bgol The Mongol and Turkish dynasties, which succeeded each which the operations of the crusaders extended. Among 
^ other after the fall of the Arabian caliphs, also produced these was Benjamin of Tudela, who set out from Spain in 
rulers who encouraged geographical science. Fhilosophers 1160, travelled by land to Constantinople, and having 
assembled at &e court of Hulaku Khan (1253-1264) at visited India and some of the eastern isbmds, returned to 
Maraghah in the north of Persia; and his friend Ndsiru-’d- Europe by way of Egypt after an absence of 13 years. 

Din was the most famous astronomer of the age. He con- Christian missionary zeal was another motive forexplora- ^rsads* 
Btructed the tables known as the Tables of the Ukhany, tion. John of Plano Carpini in Perugia, a Franciscan 
which corrected some important errors in the former mode monk, was the head of one of the missions despatched by ^ 
of a4ju8ting the commencement of the new year. Nearly Pope Innocent to call the chief and people of the Tatars 
two centuries later, in 1446, Ulugh Beg^ of the house of to a better mind. He reached the h^quarters of Batu, 

Timur, succeeded to the throne of Samarkand, and under on the Volga, in February 1246 ; and, after some stay, 
his auspices the famous tables called Ulugh Begh’’ went on to the camp of the great khan near Karakorum, 
were composed They continued to be authorities for long and returned safely in the autumn of 1247. A few years 
afterwards, and even Kinueir, in determining the latitudes aftemards, a Fleming named Bubruquis was sent by St 
of places in Persia, often quotes the tables of Ulugh Begh. Louis on a mission to the Tatar chiefs, and wrote a very 
rtb^ The Northmen of Denmark and Norway, who were the interest^ narrative. He entered the Black Sea in May 
^ terror of all the coasts of Europe, and who established 1253, visited Batu and the court of the great khan Mangu 
themselves in England and Ireland, in France and Sicily, near Karakorum, and got back to Antioch about the end 
were also great promoters of geographical discovery during of June 1255. Bubruquis had the merit of being the 6rst 
the darkest period of the Middle Ages. The Northman modern traveller who gave a correct account of the Caspian 
were far from being always vikings, bent only on rapine Sea. He ascertained wt it bad no outlet. At nearly the 
and plunder. They were very often peaceful merchsutsL same time Hayton, king of Armenia, made a journey to 
King Alfred sent Ulfsten and the Norwegian Ottar on Karakorum in 1254, by a route far to the north of that 
voyages of discovery towards the White Sea, and thejfollowed by Carpini and Bubruquis. He was treated with 
Scandinavian merc^nts brought the products of India to 'honour and hospitality, and returned by way of Otrar, 

England and Ireland. From the 8th to the 11th century Samarkand, and Tabriz, to his own territory. The curious 
a commercial route from India passed through Kharismand narrative of King Hayton was translated by Klaproth. 

Novgorod to the Baltic, and immense quantities of Arabian While the republics of Italy, and above all the state of Marco 
coins have been found in Sweden, and particularly in the Venice, were engaged in distributing the jewels, the spices, Polo 
island of Gothland, which are preserved at Stockholm, and the fine cloths of India over the Western world, it was 
Five-sixths of them were from the mints of the Samanian impossible that motives of curiosity, as well as a desire of 
dynasty, which reigned in Ehorasan and Transoxiana from commercial advantage, should not be awakened to such a 
about 900 to 1000 A.D. It was the trade with the East degree as to impel some to brave all the obstacles and 
that originally gave importance to the city of Visby in dangers to be encountered in visiting those remote countries. 

Gothland. Among these were Nicolo and Maffeo Polo, two brothers 

In the end of the 9th century Iceland was colonized from who ti^ed with the East and visited Tatary. The recital 
Norway ; and in 985 the intrepid viking Erik, surnamed of their travels fired the youthful imagination of young 
the Be^ discovered Greenland, and induced some of bis Marco Polo, the son of Nicolo, and he set out for the court 
Icelandic count^en to settle on its inhospitable shores, of Kublai Khan, with his father and uncle, in 1265. After 
In 986. young Bjomi, son of one of Erik’s comrades, sailed a journey of three years and a half they reached Yeu-king, 
from Iceland to ;oin his father in Greenland, but shaped his near the spot where Peking now stands, and young Marco 
course too far to the south, and was the discoverer of, was enrolled among the attendants of honour of the Grand 
America. He sailed along the coasts of Connecticut,! Khan. During the seventeen years that he remained in this 
Massachusetts, and Nova Scotia, before he eventually found! service, Marco Polo was employed on important missions ; 
the fjord on the Greenland coast where his father dwelt. 'and besides what he learnt from his own observation, he 
Then Leif, the son of Erik, bought the ship from young! collected from others much information concerning countries 
Bjomi and made another voyage of discovery, and once j which he did not visit He returned to Europe possessed 
more the coast of America was visited. Other expeditions 'of a vast store of knowledge respecting the eastern parts of 
were undertaken by his two brothers, intercourse was kept! the world, and, being afterwards made a prisoner by the 
up between Greenland and Norway, and the saga of Thor- 1 Genoese, he dictated the narrative of his travels during his 
tells us of other voyages to America. The last that captivity. The work of Marco Polo is the most valuable 
was heard of the Norwegian colonies in Greenland was in narrative of travels that appeared during the Middle Ages, 
a brief of Pope Nicolas V. in 1448, where it is stated that, ^aud its latest and ablest editor truly says, All oUier 
30 yean before, the settlements had been destroyed by the travellers of that time are but stan of a low magnitude 
attacks of savagea Two noble Venetians, Nicolo and beside the full orb of Marco Polo.” 

Antonio Zeno, who were in the service of the prince of the Still these minor orbs continued to do useful.geographical 
Fam Islands in the end of the 13th century, recorded work, wliile striving to spread the truths of the Gospel, 
their observations respecting the Norse colonies. Antonio Among them were John of Monte Corvino^ a Franciscan 
actually went to Greenland, and heard of the visits of monk, Andrew of Peragia, John Marignioli, and Friar 
fishermen to two parts of Nor' , America called Estotiland Jordanus, who visited the west coast of India, and above 
and Drogeo. ... Odorio of Pordenone. Odoric set out on his 

At length the long period of barbarism which accompanied travds in about 1318, and was in western India and 
^d followed the Ml of the Boman empire drew to a close northern China between 1321 and 1328, dying in 1331. 
in Europe. The crusades had a very favourable influence He went by Constantinople to Trebizond, mence through 
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Persia to Ormuz, where he embarked for Tana in Salsette. 
He then went to Malabar, Sumatra, and Java, and by the 
ports of China to Cambaluc or Peking, where he remained 
for three years. Turning westward he journeyed by Shensi 
into l^bet, and was the first European to visit Lassa. His 
homeward journey led him by Oabul and Khorasan to 
Tabriz, and thence to Venice. His companion was an Irish* 
man named Friar James.^ 

Ibn Batuta, the great Arab traveller, is separated by a 
wide space of time from his countrymen ^ready mentioned, 
and he finds his proper place in a chronological notice after 
the days of Marco Polo— for he was not born at Tangier 
until 1304. He began his wanderings in 1325, his career 
thus coinciding in time with that of Sir John Mandeville 
n 322-1366), but the Moor was more trustworthy than the 
Englishman. Ibn Batuta went by land from Tanker to 
Cairo, then visiting Syria, and performing the pilgrimages 
to M^ina and Mecca. After exploring Persia, and again 
residing for some time at Mecca, he made a voyage down 
the Bed Sea to Yemen, and travelled through that country 
to Aden, which remarkable place he correctly describes. 
Thence he visited the African coast, touching at Momb^ 
and Quiloa, and then sailed across to Ormuz and the Persian 
Gulf. He crossed Arabia from Bahreyn to Jiddah, traversed 
the Bed Sea and the desert to Syene, and descended the 
Nile to Cairo. After this he revisited Syria and Asia 
Minor, crossed the Black Sea to Caffa, and proceeded to the 
camp of the khan of Kipchak at the foot of the Caucasus. 
Ibn Batuta crossed the desert from Astrakhan to Bokhara, 
and went over the Hindu Kush to Cabul, reaching the 
Indus somewhere below Larkhana, in 1333. He gives an 
interesting account of Muhammad Tughluk, then ruler 
of Delhi, in whose service the great traveller remained for 
about eight years. He was sent on an embassy to China 
in 1342, travelling by land from Dellii to the seaport; 
whence the ambassadors sailed down the west coast of India 
to Calicut, and then visited the Maidive Islands and Ceylon. 
He made a voyage through the Islands to China, and on 
his return he proceeded from Malabar to Baghdad and 
Damascifs, where he got his first news from home and 
heard of his father’s death. Finally he reached Fez, the 
capital of his native country, in November 1349, after an 
absence of twenty-four years, and came to the conclusion that 
there was no place like home. After a journey into Spain, he 
set out for Central Africa in 1362, and reached Timbuctoo 
and the Niger, returning to Fez in 1353. He had travelled 
over a length of at least 76,000 English miles. His narra- 
tive was committed to writing from his dictation, by order 
of the sultan of Fez, and the work was completed in 
December 1366. Ibn Batuta died at the age of seventy- 
three, in the year 1377. His whole work was carefully 
edited in the original, with a translation into French under 
the auspices of the Asiatic Society of Paris, and published 
in 1858. Colonel Yule has given us an English version of 
the portion relating to China. 

Ibn Batuta was certainly the greatest of Arab travellers, 
and soon after Ids death in the kingdom of Fez, the opposite 
realm of Spain began to send forth explorers to distant 
lands. The peaceful reign of Henry HI. of Castile is 
famous for the attempts of that prince to extend the diplo- 
matic relations of Spain to the remotest parts of the earth. 
Mariana tells us that he sent embassies to the princes of 
Christendom and to the Moors. In 1403 the Spanish king 
sent a knight of Madrid, named Buy Gonzalez de Clavijo, 
to the court of the mighty Timur, at Samarkand. He re- 

1 Sir John Mandeville copied largely from Odoric, and the aubstance 
of his travels to the Indies and Cathay is entirely stolen from the 
Italian traveller, though amplified with fables from Pliny and other 
ancienti, as well as from bis own imagination. See Colond Tule in 
his account of Odoric (CafAay, and the Way i. p. 27). 


turned in 1406, and died soon after, but not before he 
had written a most valuable and interesting narrative of his 
travels from Constantinople through Persia and Khorasan 
to the Oxus, and thence by the Iron Gates to Samarkand. 

Several Italians continued to make important journeys iu 
the East during the 15th century. Among them was 
Nicolo Conti, who pused through Persia, sail^ along the 
coast of Malabar, visited Sumatra, Java, and the south of 
China, returned by the Bed Sea, and got home to Venice 
in 1444, after an absence of twenty-five years. He related 
his adventures to Poggio Bracciolini, secretary to Pope 
Eugenius IV* ; and the narrative contains much interesting 
information. Towards the end of the same century, the 
Venetians sent several embassies to Uzun Hassan, the ruler 
of Persia, and to Shah Ismail, his successor; and the narra- 
tives of ike envoys furnish some new geographical informa- 
tion. ^e first of these* was Caterino Zeno, who induced 
Uzun Hassan to make war on the Turks in 1472 ; and he 
was followed by Josafat Barbaro and Ambrogio Contarini 
Another Venetian traveller of this period, whose narrative 
has been preserved, was Giovan Maria Angiolella He 
was in the service of the Turks, and was present in 
their campaign against the Persians. One of the most 
remarkable of the Italian travellers was Ludovico di 
Varthema, whose insatiable desire to see foreign countries 
induced him to leave his native land in the year 1602. 
He went to Egypt and Syria, and for the sake of visiting 
the holy cities became a Mahometan. After many ex- 
traordinary adventures he got on board a ship at Adea 
Varthema is the first Euro^iean who gave an account of 
the interior of Yemea He afterwards visited and dwribed 
many places in Persia, India, and the Eastern Archipelago, 
returning to Europe in a Portuguese ship after an fimsence 


of five years. 

In mentioning Varthema we have anticipated events ; bat Marinsi 
in the 16th century the time was approaching when the compan 
discovery of the Cape of Good Hope was almost indefinitely 
to widen the scope of geographical enterprise. The great 
event was preceded by the discovery of the polarity of the 
magnetic needle, and the consequent construction of the 
mariner’s compass. This most important discovery appears 
to have been made in China, and it is uncertain when the 
compass was first used by Western nations. Its introduc- 
tion has been attributed to Flavio Gioia, a citizen of Amalfi, 
in the kingdom of Naples, about the year 1307. Encour- 
aged by the possession of this sure guide, by which at all 
times and in all places he could with certainty steer his 
course, the navigator gradually abandoned the method of 
sailing along the shore, and boldly committed his bark 
to the open sea. Navigation was then destined to mke 
rapid progress. The growing spirit of enterprise, combined 
with the increasing light of science, prepared the states of 
Europe for entering upon that great career of discovery, of 
which the details constitute the materials for the history of 
modern geography. Portugal took the lead in this new 
and brilliant path, and foremost iu the front rank of the 
worthies of this little hero-nation stands the figure of 
Prince Henry the Navigator. 

The work of Prince Henry is well defined by his bio- 
grapher, Mr Major. Until his day the pathways of the 
human race had been the mountain, the river, and the plain, 
the strait, the lake, and the inland sea. It was lie who first 
conceived the thought of opening a road through the unex- 
plored ocean, — a road replete with danger but abundant m 
promise. Bom on March 4, 1394, Prince Henry was a - 
younger son of King Jofto of Portugal and of Philippa of 
Lancaster, the grandchild of Edwarf III.; so that he 
half an Englishman. Prince Henry relinquished t^ 
pleasures of the court, and took up his abode on the mhern 
pitable promontory of Sagres, at the extreme south-westem 
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angle of Europe. To find the searpath to the ** theaanrie 
Azabam et divitis Indua” was t^e object to which he 
devoted hu life. He collected the information supplied by 
ancient geographera, unweariedly devoted himself to the 
study of navigation and cartography, and invited, with 
princely liberality of reward, the co-operation of the boldest 
and most skilful navigators of every country. The prince’s 
motto was Talent de bien faire,” — the word ** talent,’* in 
those days, conveying not the idea of power or faculty, but 
of desire. Having acquired military renown by the 
capture of Ceuta in 1415, he set his mind upon the con- 
quest of Guinea, and sent every year two or three vessels 
to examine the coasts beyond Cape Nun, which was then 
the limit of exploration. Yet none of his ships for many 
years had the Wdihood to round Cape Bojodor. 

The first fruit of Prince Henry’s explorations was the 
rediscovery of Madeira and Porto Santo, in 1418 and 
1420. The truth of the romantic story of the first dis- 
covery of Madeira by two English lovers named Robert 
Machim and Anna d’Arfet, in the time of Edward III., has 
been demonstrated by Mr Major. Madeira and Porto Santo 
were granted to Prince Henry by his brother, King Duarte, 
in 1433. In the same year one of the prince’s ships, com- 
manded by Gil Eannes, at length doubled Cape Bojador. 
In 1435 Affonso Goiisalvos Baldaya, the prince’s cup-bearer, 
passed 50 leagues beyond the cape ; and eight years after- 
wards Nuilo Tristam got to a point 25 miles beyond Cape 
Blanca But it was not until 1445 that the mouth of the 
Senegal was reached by Diniz Dias ; and in those days the 
Portuguese gave the name of Guinea to the country com- 
mencing at Cape Nun. In 1481 the king of Portugal 
assumed the title of lord of Guinea. Up to 1446 there had 
been 51 caravels to the Guinea coast, and almost every year 
some new advance was made. Meanwhile the Canaries and 
Azores were brought within the realms of Spain and 
Portugal In 1402 a Norman named Jean de Betheucourt, 
accompanied by Gadifer de la Salle, had landed on the 
island of Lan 9 arote, and with reinforcements from Spain 
he subjugated Forteventura and Ferro, and received the 
sovereignty of the Canaries from the king of Castile. But 
he returned to his lands in Normandy in 1406, and died 
there in 1425. Gomera, Palma, Teneriife, and the Great 
Canary were still uuconquered. Prince Henry made 
several attempts to establish Portuguese rule on these 
islands ; the right was long disputed with Spain ; and it was 
not until 1479 that the treaty of Alca 9 ora provided for the 
concession of the sovereignty of the Canaries to Spain. 
Prince Henry, however, successfully colonized the Azores, 
and in 1444 St Michael’s was discovered, the settlement of 
the other islands following soon afterwards. 

In 1455 an important expedition was despatched by 
Prince Henry, under the command of a young Venetian 
adventurer named Alvise Cadamosto. Touching at Madeira 
and the Canaries, Cadamosto made his way to Cape Blanco 
on the African coast, and thence to Senegal and the Gambia. 
He returned with a full report of all he had seen, and in the 
following year he again sailed from Lagos direct for Cape 
Blanco, with three ships, and discovered the mouth of a 
river which he named the Rio Grande (Jeba i). In 1457 
Diogo Gomez sailed with orders to proceed as far as he 
could, and made his way to the Gambia. The Cape Verd 
Island were discovered and colonized about 1462. 

Prince Henry the Navi^tor died on the 13th of 
November 1460, and was buried near his father and mother 
in the monasteiy of Batalha. In 1839 a monument to his 
memoxy was erected at Sa^es. During the long jperiod in 
which the prince was continuing his maritime explorations, 
he did not cease to cultivate the science of cartography. 
The geognpher Jayme of Majorca superintended his school 
of navigation at Sagre% and at the prince’s instance the 


finest specimen of mediaeval map-making that has been 
preserved was prepared at Venice under the superintendence 
of Fra Mauro of the Camaldolese convent of San Miguel 
de Marano. The geographical knowledge of the 15th cen- 
tury is also shown by we famous Borgia map (see Plato 11.), 
a bronze planisphere which came into the possession of 
Cardinal Borgia about 1794, and was published in 1797 
by the cardinal’s nephew. The Borgia map, however, is 
of the very beginning of the 15th century. 

The progress of discovery for a time received a check 
from the death of Prince Henry, but only for a time. In 
1462 Pedro de Cintra extended Portuguese exploration 600 
miles beyond the furthest point reached by Cadamosto, and 
discovered Sierra Leone. Fernan Gomez followed in 1469, 
and opened the trade with the Gold Coast ; and in 1484 
Diogo Cam discovered the mouth of the Congo. The king 
of Portugal next despatched two vessels of 50 tons in 
August 1486, under the command of Bartholomeu Dias, to 
continue discoveries southwards; while, in the following 
year, he sent Pedro de Cuvilham and Affonso de Payva to 
discover the country of Prester John. Dias succeeded in 
rounding the southern point of Africa, which he named 
Cabo Tormentoso; but king JoSo 11., foreseeing the realiza- 
tion of the long-sought passage to India, gave it the endure 
ing name of the Cape of Good Hopa Dias returned to 
Lisbon in December 1487 ; meanwhile Payva had died at 
Cairo ; but Covilham, having heard that a Christian ruler 
reigned in the mountains of Ethiopia, penetrated into 
Abyssinia in 1490. He delivered the letter which Jofto 
II. had addressed to Prester John to the negiis Alexander 
of Abyssinia, but he was detained by that prince and never 
allowed to leave the country. 

The results westward and eastward of the exertions of 
Prince Henry were the discovery of America by Columbus 
and of the Cape route to India by Vasco da Gama. 

Christopher Columbus was born at Genoa about 1435. Oolum 
His name in Italian was Colombo, and in Spain he is known 
as Cristoval Colon. The fame of the Portuguese discoveries 
attracted strangers from all parts of the world, and in 1470 
Columbus arrived at Lisbon. He was in Portugal from 1 470 
to 1484, during which time lie made several voyages to the 
coast of Guinea in the Portuguese servica He married a 
daughter of Bartholomeu Perestrello, to whom Prince 
Henry had granted the commandership of Porto>fianto, and 
lived for some time on that island. He learned, from many 
pilots experienced in the western voyages to the Azores, 
facts and signs which convinced him that there was an 
unknown land towards the west. Columbus also studied 
the Imago Mundi of Cardinal Pierre d’Ailly, whence he 
culled aU he knew of Aristotle and Strabo ; and he read the 
narrative of Marco Polo. By 1474 his grand project of 
discovery was established in his mind, and nothing after- 
wards could divert him from the pursuit of it. On the re- 
fusal of the king of Portugal to entertain his proposal, 
Columbus left Lisbon with his son in 1484, and he spent 
the interval until 1492 in appeals to the Spanish court 
At length, having overcome all obstacles, he set sail with a 
fieet of three ships from Palos, on the Sd of August 1492, 
on his unprecedented and pexilous voyage. On the 12th 
of October, having crossed the Atlantic, Columbus sighted 
land, which was named SfOi Salvador. Mr Major has re- 
cently proved that this island is one of the Bahamas, now 
known as Watling Island. After discovering Cuba, His- 
paniola, and many small islands, Columbus set sail on his 
return voyage on January 16, 1493, and arrived at Palos on 
the 1 5th of March. His reception in Spain was enthusiastic, 
and commensurate with the grandeur of his achievement ; 
and on the 25th of Septomter 1493 he sailed from Cadiz 
on his second voyage, with a fieet of three large ships and 
fourteen caravels. Ontheftdof November he discovered the 
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igland of Dombioa^ and daring the voya^ his discoverieB Albuquerque under his orders, was sent to occupy Socotra, 
included the Windward Islands and Jamaica. He returned and in 1506 Albuquerque came to India as second viceroy, 
to Cadiz on June 11, 1496 ; and it was not until May 30, He explored the coasts of Arabiaand Persia, made the king 
1498, that he set sail on his third voyage. The first land of Oimus tributary to Portugal, and sent embassies to 
he came to formed a new discove^, which he named the Abyssinia. In 1509 (?) a factory was established at Malacca; 
island of Trinidad, and it was in this vo 3 rage that he reached and on November 25, 1510, the great Albuquerque con- 
the mainland of South America, and discovered the islands quered Qoa, and established the seat of his government 
of Cubagua and Margarita. A colony had been formed on there. In 1512 the Moluccas were discovered; and in 
Hispaniola, and soon afterwards a judge named Francisco 1517 Femam Peres de Andrade reached China, and entered 
de ^badilla arrived from Spain, having been sent, at the into commercial relations with the governor of Canton. In 
instigation of the great discoverer’s enemies, to inquire into 1524 Vasco da Gama arrived in India for a third time, as 
his conduct Bobadilla seized upon the government, and viceroy, and landed at Qoa on the 11th of September. He 
sent Columbus home in chains. Ferdinand and Isabella died at Cochin on the 24th of December 1524, and in 1538 
were overwhelmed with shame, and the people with astonish- his body was transported to Portugal, and buried in his 
ment, on his arrival. He was at once released, and false tomb at Vidigueiro, of which town he was count 
promises of restitution and reward were profusely made. The voyages of Vasco da Gama revolutionized the com- Kssteru 
But Bobadilla was superseded, not by Columbus, but by merce of the East Until then the Venetians held the 
Nicolas de Ovando. On the 9th of May 1502, however, carrying trade of India, which was brought by the Persian 
Columbus was allowed to sail on a fourth and l^t voyage Gulf and Bed Sea into Syria and Egypt, the Venetians re- 
ef discovery. He reached the island of Martinique on the ceiving the rich products of the East at Alexandria and 
13th of June, and touched at Dominica and Hispaniola. Beyrout, and distributing them over Europe. This com- 
Thence he sailed westward, discovering the coast of Veragua merce was a great source of wealth to Venice ; but after the 
and the harbour of Porto j^llo. After a stay in Jamaica, discovery of the new passage round the Cape, and the con- 
he set sail for Spain on the 12th of September 1504, and quests of the Portuguese, the trade of the East passed into 
arrived at San Lucar on the 7th of November. He lived other hands. 

for two years longer, experiencing the blackest ingratitude The achievements of Columbus and Da Gama are im- The 
from the Spanish court At length, in debt and poverty, measurably enhanced when we consider the inadequate <utiolaba 
and bowed down by disappointment, this great man died means at their disposal, their small and ill-formed ships, and 
May 20, 1506. His body was buried at Valladolid, and their defective knowledge of navigation. The mariner’s 
removed in 1513 to Cartuja de las Cuevas near Seville. A compass had been in use for nearly two centuries, and it 
monument was erected over his grave, with the inscription — was Columbus himself who first observed the phenomena of 
A Castilla y Leon, variation. But the compass and rough seaHsard were the 

Nuevo Mundo did Colon. only appliances, until the learned Nuremberger, Martin 

In 1536 the bodies of Columbus and his son Diego were Behaim, invented the application of the astrolabe to pur- 
transported to St Domingo; and thence they were removed poses of navigation, wmch enabled mariners to ascertain 
to Havana in 1795. The ashes of the immortal discoverer their latitude. This was in the year 1480. The astrolabe 
now repose in the cathedral of Havana. was used by Vasco da Gama on his first voyage round the 

Da Qama. While Columbus was discovering a new world, the For- Cape of Good Hope ; but the movement of a ship rendered 
tuguese continued their persevering efforts to reach India accuracy impossible, and the liability to error was increased 
by sea. Vasco da Gama sailed from Lisbon on the dth of by the necessity for three observers. One hold the 
July 1497 with four vessels built expressly for the voyage, astrolabe by a ring passed over the thumb, the second 
the largest not exceeding 120 tons, and called the **Sam measured the altitude, and the third road off. The astro- 
GabrieL” His brother Paolo commanded the *^Sam labe was a metal circle graduated round the edge, with a 
Baphael,” and the “ Berrio” was under Nicolas Coelho. limb called the alhidada fixed to a pin in the centre, and 
On November 22, with a fair wind, Da Gama rounded the working round the graduated circle. The instrument had 
Cape of Good Hope, and anchored in the bay named San two sights fitted upon it, one at each end, and was 
Bras by Bartholomeu Dias, on the 25th. On Christmas suspended by a ring so as to hang vertically on one hand, 

Day he sighted land, which, on that account, he named while the cUhidada was worked up and down until the sun 
Natal. He reached Mombas on the hh of April, and on could be seen through both the sights. It then gave the 
the 20th of May 1498 he anchored before Calicut. Da zenith distance. The Ordetiaims of the Spanish council 
Gama returned to Lisbon in August 1499 ; and at his re- of the Indies record the course of instruction prescribed for 
commendation another fleet was fitted out, consisting of pilots, which included the De Spheera Mundi of Sacrobosco, 
thirteen we^-armed ships, under Pedro Alvarez Cabral, with the spherical triangles of Regiomontanus, the Almagest ot 
Bartholomeu Dias and Nicolas Coelho under his orders. Ptolemy, the use of the astrolabe and its mechanism, the 
The expedition sailed on the 9th of March 1500 ; and on the adjustments of instruments, cartography, and the methods 
22d of April Cabral discovered the coast of Brazil, and took of observing the movements of heavenly bodies. The only 
formal possession for the king of Portugal. Resuming his observations employed by the ancients for finding the longi- 
voyage to the East, he reached Calicut in September, and tude were those of the eclipses of the moon, and it was 
obtained permission to build a factory, establishing friendly not until 1610 that Galileo discovered another method by 
relations also at Cananor and Cocnin. He returned to observation of Jupiter’s satellites. 

Lisbon in July 1501. Vasco da Gfama sot sail, with a much The discoveries of Columbus awakened a spirit of enter- 
larger fleets on his second voyage in 1502. He visited prise in Spain which continued in full force for a century 
several ports on the west coast of India, engaged in war as adventurers flocked eagerly across the Atlantic, and dis- 
Irell as in commerce, and returned in September 1503. In covery followed discovery in rapid succesBioii. Many of the 
1603 Antonio da Suldunha and Affbnso de Albuquerqne companions of Columbus continued his work. Pinzun m 

sailed for India, and made terms of friendship with the ’ “““ 

cUef of Quilon. Dorn Francisco de Almeid^ the first 
viceroy of the Indies, was sent out in 1505. He founded 
the ports of the Angediva and Cananor, and his son Laurengo 
discovered Ceylon. Tristam da Cunha, with Afibnso de | 


reacneu uxe luuuiiu 

Alonzo de Ojeda, accomijanied bj a Florentiue named 
iijo Vespucci, touched the coast of South AmenMAcwl^ 
srhere near Surinam, following the sliore as far as the VmpumI 
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to the Brazilian coast; and in 1504 he wrote an account of 
his four vojages, which was widely circulated, and became 
the means of procuring for its author the high honour of 
giving his name to the whole continent Mr M^jor has 
discumd the hitherto obscure question of the way in which 
the name America” originate, in a paper distinguished 
for great learning and very able criticism. He has shown 
that the word America” first appeared on the Mappe 
Monde drawn by Leonardo da Vinci, and he explains the 
chain of circumstances which led to its adoption. The first 
map known to exist with America delineated upon it is that 
drawn by Juan de la Cosa, the pilot of Columbus in his 
second voyage, which is dated 1500. Juan de la Cosa was 
with Ojeda and Vespucci, and afterwards with Ojeda in his 
last ill-fated expedition. In May 1507, just a year after 
the death of Columbus, one Martin Waldseemiiller (Hyla- 
comulus) wrote a work called Cosmographm Introduction 
to which was appended a Latin edition of the four voyages 
of Vespucci' In this book, which was printed at St Di4 
in Lorraine, he proposed that the name of America should 
be given to the I7ew World. In 1508 the first engraved map 
containing the New World appeared, in an edition of Ptolemy 
printed at Rome, but it does not bear the name of America, 
but in 1509 the name America,'’ proposed byHylacomu- 
lus in 1507, appears, as if it was already accepted as a well- 
known denomination, in an anonymous work entitled Globm 
Mundi, published at Strasburg. This was three years be- 
fore the death of Vespucci The Mappe Monde of Leonardo 
da Vinci, to which Major assigns the date of 1514, has the 
name of America across the South American continent 
. In 1508 Ojeda obtained the government of the coast of 
South America from Cabo de la Vela to the Qulf of Darien ; 
and at the same time Diego Nicuesa was appointed governor 
of Veragua from the Gulf of Darien to Cape Gracias a Dios. 
The two adventurers arrived at Hispaniola together ; but 
Ojeda set out first for his government, landed at Carthagena 
in 1510, and sustained a bloody defeat from the natives, in 
which his lieutenant, Juan de la Cosa, was killed. Ojeda 
then embarked, and eventually select^ a site on the east 
side of the Gulf of Darien for his seat of government. Here 
he was again defeated by the natives, and, returning to 
Hispaniola for aid, he died there in extreme poverty. 
Nicuesa was still more unfortunate, and died at sea. The 
Spaniards in the Gulf of Darien were left by Ojeda under 
the command of Francisco Pizarro, the future conqueror of 
Pern. After suffering from famine and disease, Pizarro 
embarked the survivors in small vessels, but outside the 
harbour they met a ship which proved to be that of the 
bachiller Mj^n Fernandez Enciso, Ojeda’s partner, coming 
with provisions and reinforcements. They all returned to 
their settlement called San Sebastian, but found that the 
I nd i a n s h^ destroyed the fort, and Enciso determined to 
abandon it One of the crew of Euciso’s ship, Vasco 
I. Nniiez de Balboa, the future discoverer of the Pacific Ocean, 
induced his commander to form a settlement on the other 
aide of the Gulf of Dariea The soldiers became discon- 
tented and derKMKd Enciso, when Vasco Nufiez, a clever and 
conra^ns adventurer, took command of the Darien settle- 
ment in March 1511. Enciso was a man of learning, and 
an accomplished cosmographer. His work Surm de Geo- 
fra^ which was printed in 1519, is the first Spanish book 
which gives an account of America. Vasco Nufiez, the new 
tommander, entered upon a career of conquest in the neigh- 
bourhood of Darien, which ended in the discovery of the 
Pacific Ocean on the 25th of September 1513. In 1514 
Pedrariaa de Avila, an old man of rank and some reputation, 
but with no ability, and of a malicious disposition, was 
appointed to supers^ Vasco Nufiez as ^vernor of Darien, 
and the bachiller Enciso came out in his fieet Pedrarias, 
on a false pretext, b eheaded Vasco Nufiez in 1617, which 


was one of the greatest calamities that could have happened 
to South America at that time ; for the discoverer of the 
South Sea was on the point of sailing with a little fieet into 
his unknown ocean, and a humane and judicious man would 
have been the conqueror of Peru, inst^ of the cruel and 
ignorant Pizarro. In the year 1519 Panama was founded 
by Pedrarias ; and the conquest of Peru by Pizarro followed 
a few years afterwards. Heman Cortes overran and con- 
quered Mexico from 1518 to 1521, and the discovery and 
conquest of Guatemala by Alvarado, of Florida by Hernando 
de Soto, and of Nueva Granada by Quesada, followed in 
rapid succession. The first detailed account of the west 
coast of South America was written by that keenly obser- 
vant old soldier, Pedro de Cieza de Leon, who was travel- 
ling in South America from 1533 to 1550, and published 
his story at Seville in 1553. 

But the great anxiety of the Spanish Government at tliat 
time was to find a westward route to the Moluccas. For 
this purpose Juan Diaz de Solis was despatched in October 
1515, and in January 1516 he discovered the mouth of the 
Rio de la Plata. He was, however, killed by the natives, 
and his ships return^ In the following year Magellan BfsgsU«i 
laid before Charles V., at Valladolid, a scheme for retting 
the Spice Islands by sailing westward. He had already 
served with his own countrymen, the Portuguese, on the 
coast of India and at the taking of Malacca, and he was an 
accomplished and resolute seaman. With a fleet of five 
ships, and the rank of captain-general, Magellan sailed from 
Ban Lucar on the 2lBt of September 1519. After touching 
on the coast of Brazil, at the Rio de la Plata, and at the 
ports on the east coast of Patagonia, Magellan entered the 
straits which bear his name in October 1520. In conse- 
quence of many fires being seen on the southern shores of 
Ae strait, he named that country Tierra del Fuega The 
fleet, now consisting of the Trinidad,” Vittoria,” and 
Concepcion,” emerged from the strait and enter^ the 
Pacific Ocean on the 27th of November 1520. They then 
steered north-west, crossed the line on the 13th of February 
1521, and on the 6th of March reached the Ladrone Islands. 

Thence Magellan proceeded to the Philippines. He was 
killed in an attack on the island of Matan, which he made 
in order to bring it under subjection to his ally the king of 
Zebu, on the 26th of April 1521. Thus fell this great 
navigator, who was second only to Columbus in the his- 
tory of nautical exploration. His brother-in-law, Duarte 
Barbosa, was selected to succeed Magellan in command of 
the fleet, with JoSo Serrao as his colleague. They were 
both killed in battles with the natives, and eventually a 
Biscayan named Sebastian del Cano, sailing home by way of 
the Cy)e of Good Hope, reached San Lucar in command of 
the vittoria” on the 6th of September 1522, with eighteen 
survivors. Del Cano was received with great distinction 
by the emperor, who granted him a globe for his crest, and 
the motto ** Primus circumdedisti ma” 

While the Spaniards were circumnavigating the world 
and completing their knowledge of the coasts of Central and 
South ^erica> the Portuguese were actively engaged on 
similar work as regards Africa and the East Indies. 

In Abyssinia &e mission of Covilham led to further 
intercourse. In April 1520 the Portuguese viceroy of the 
Indies took a fleet into the Bed Se^ and landed an embassy Africa 
consisting of Dorn Rodriguez de Limand Father Francisco 
Alvarez, a priest whose detailed narrative is the earliest and 
not the least interesting account we possess of Abyssinia. 

It was not until 1526 that the embassy was dismissed ; and 
not many yean afterwards the negfis entreated the help 
of the Portuguese against Mahometan invaders^ lilid the 
viceroy sent an ex^itionaiy force, commanded by hii 
brother Cristoforo ^ Osma, with 450 musketeers. Da 
Gama was taken prisoner and killed, but his Portuguesi 
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enabled the Christians of Abyssinia to regain their power, 
and a Jesuit mission remamed in the country. While 
Abyssinia was thus opened to the enterprise of the Porcu- 
guese on the east side of Africa, they also established a 
dose connexion witii the kingdom of Congo on the west 
sdde, and obtained much information respecting the interior 
of the continent. Duarte Lopes, a Portuguese settled in the 
country, was sent on a mission to Rome by the king of 
Congo, and Pope Sixtus V. caused him to recount to his 
diamberlain, Felipe Pigafetta, all he had learned during 
the nine years he had been in Africa, from 1578 to 1587. 
This narrative, under the title of Decryption of the King- 
dm of Congo, was published at Rome by Pigafetta in 1591. 
A map was attached on which the two equatorial lakes, 
Victoria and Albert Nyanza, and Lake Tanganyika are 
shown, and the empire of Monomoezi or Uniamuezi is laid 
down. The most valuable work on Africa during the 16th 
century is, however, that written by Leo Africanus. lliis 
famous traveller was bom at Granada, and retired into 
Africa when his native town was captured by the Spaniards. 
He travelled extensively in the north and west of Africa, 
and was eventually taken by pirates and sold to a master 
who presented him to Pope Leo X. *At the pope’s desire 
he translated his work on Africa into Italian, and died in 
about the year 1526. 

JPertu- In the East Indies the Portuguese acquired predominating 
influence at sea, establishing factories on the Malabar coast, 

too JSBBt, Jq Persian Gulf, at Malacca, and in the Spice Islands, 
and extending their commercial enterprises from the Red 
Sea to China. Their missionaries were received at the 
court of Akbar, and Benedict Goes, a native of the Azores, 
was despatched on a journey overland from Agra to China. 
He started in 1603, and, after traversing the least known 
parts of Central Asia, he readied the conflnes of China. 
He appears to have ascended from Cabul to the plateau of 
the Pamir, and thence onwards by Yarkand, Khotan, and 
Aksu. He died at a place called Sooieu in March 1607; 
and thus, as one of the brethren pronounced his epitaph, 
« seeking Cathay he found heaven.” 

The activity and love of adventure, which became a 
passion for two or three generations in Spam and Portugal, 
spread to other countries. It was the spirit of the age ; 
•and England, Holland, and France soon began to enter 
upon the same glorious career. English enterprise was 
first aroused by John and Sebastian Cabot, father and son, 
who came from Venice and settled at Bristol in the time of 
Henry Vn. The Cabots received a patent, dated March 
5, 1496, empowering them to seek unknown lands ; and 
John Cabot discovered Newfoundland and part of the coast 
of America. Sebastian afterwards made a voyage to Bio 
de la Plata in the service of Spain, but he returned to 
England in 1548, and received a pension from Edward VI. 

consideration of the good and acceptable services done 
and to be done.” He was placed at the head of the Society 
of Merchant Adventurers, and, by his knowledge and ex* 
petienc^ he was the means of keepitig alive the spirit of 
enterprise in England, and of extending her foreign com- 
merce. At his suggestion a voyage was undertaken for the 
discovery of a north-east passa^ to Cathay, with Sir Hugh 
Willoughby as captain-general of the fleet, and Richard 
dmncellor as pilot-m^jor. They sailed in May 1553, but 
Willoughby and all his crew perished in a harbour on the 
Lapland coast. Chancellor, however, was more fortunate. 
He reached the White Sea, performed the journey overland 
to Moscow, where he was well received, and may be said to 
have been the founder of the trade between Russia and 
England. He returned to Archangel and brought his ship 
. hack in safety to England. On a second voyage, in 1556, 
Chancellor was drowned; and three subsequent voyages, 
led by Stephen Burrou^, Pet, and Jackman, effected 


an examination of the straits which lead into the Sea of 
Kara. 

The French followed closely on the track of John Cabot, Frenoh 
and the hardy Norman and Breton seamen frequented the mter- 
banks of Newfoundland at the commencement of the 16th 
century. In 1524 Francis I. sent Giovanni da Verazzano . 
of Florence on an expedition of discovery to the coast of 
North America; and the details of his voyage were em- 
bodied in a letter addressed by him to the king of France 
from Dieppe, in July 1524. On April 20, 1534, Jacques 
Cartier sailed from St Malo with two vessels of 60 tons Cartier 
each, for the purpose of continuing the discoveries of 
Verazzano, and he visited Newfoundland and the Gulf of St 
Lawrence. In the following yoar he made another voyage, 
discovered the island of Anticosti, and ascended the St 
Lawrence to a place called Hochelaga, now Montreal He 
returned, after passing two winters in Canada; and on 
another occasion he also failed to establish a colony: 
Admiral de Coligny made several unsuccessful endeavours 
to form a colony in Florida under Jean Ribault of Dieppe. 

Ren4 de Laudonni^re, and others, but the settlers were 
furiously assailed by the Spaniards and the attempt was 
abandoned. 

The reign of Elizabeth is famous for the gallant enter- Age of 
prises that were undertaken by sea and laud to discover and Slizabet] 
bring to light the unknown parts of the eartL The great 
promoter and father of English geographical discovery was 
Richard Hakluyt, who was born near London in 1553. He ilaitiiiyt 
was at Westminster School, and when quite a boy he im- 
bibed a love for cosmography and maritime discovery. At 
Oxford he read all the narratives of voyages and travels 
that came within his reach, and delivered lectures on carto- 
graphy. In 1585 he was at Paris, as chaplain to the 
English embassy, and in 1605 he became a prebendary of 
Westminster. He was the chief promoter in the formation 
of the two companies for colonizing Virginia in 1606 ; and 
he devoted his life to the encouragement of similar under- 
takings, and to their record. Hakluyt died in 1616, and was 
buried in Westminster Abbey. He was incessantly employed 
in the collection, examination, and translation of accounts 
of voyages and travels, and' of charters, letters, and other 
documents bearing on the subject, and in correspondence 
with men eager either to impart or receive information. 

Sir Philip Sidney, Sir Francis Walsiifgham, Lord Thomas 
Howard, and Sir Francis Drake were among those who 
supported and encouraged him, and Ortelius and Mercator 
were his correspondents. His first work was the Divere 
Voyages touching the Discoverie of America ; and the second 
was brought out while he was in Paris in 1586, entitled A 
Notable Historic containing Foure Voyages made by French 
Captaynes unto Florida* In 1587 he published at Paris a 
revised edition of the Be Orbe Novo of Peter Martyr 
Anghiera. His Principal Navigations was published in 
folio in 1589, and dedicated to Sir Francis Walsingham ; 
and Ae new edition, in three volumes, appeared in 1598. 
Hakluyt also got translations made of Leo Africanus, of 
Mendoza’s History of China, and of Galvano’s Discoveries of 
the World, which were publbhed. His last publication v us 
a translation of Hernando de Soto’s discoveries in Florida. 

He left many valuable papers at his death, most of which, 
together with a vast number of other narratives, were pub- 
lished in 1622 in the great work of the Rev. Samuel 
Purchas, entitled ‘‘Hakluytus Posthurous, or Purchas his 
Pilgrimes.” 

It is from the rick treasure-house of Hakluyt and Purnhw 
that our knowledge of the gallant deeds of the English and 
other explorers of the Elizabethan age is mainly derivea 
The great collections of voyages and travels of De Biy and 
Hulsius served a similar useful purpose on the continent of 
Europe, One imjiortant object of English maritime adven- 
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turen of those days was to discover a roate to Cathay by 
the north-west, a second was to settle Virginia, and a &ird 
was to beat up the Spanish settlements in the Indies. Nor 
was the trade to Muscovy and Turkey negfected ; while 
latterly a resolute and successful attempt was made to 
establish commercial relations with East India. 

KorCh- Martin Frobisher led the way in the direction of the 

w«it north-west, sailing from the Thames in 1576, and sighting 
the southern part of Greenland on the 11th of July. In 

Frabiaber. this voyage he discovered a part of the coast of Labrador, 
and the strait (now known to be a deep bay) which bears 
his name. He brought home some stones which were 
believed to be gold, and the consequence was that there 
arose an eager desire to obtain more. Many speculators 
subscribed, and Frobisher was sent out on a second voyage, 
**more for the searching of this gold ore than for &e 
searching any further discovery of the passa^.’' He left 
Gravesend on May 27, 1577, wasted his time in picking up 
stones on the shores of Frobisher’s Strait, and returned on 
the 22d of August The excitement about the gold ore 
still continued. The queen gave the name of Mda Incog- 
nita to the newly discovered country j and on May 2 1, 1578, 
Frobisher set out on a third voyage with a fleet of flfteen 
ships. After touching at Greenland, they made for the 
opposite shore through an ice-encumbered sea, and the fleet 
was separated during a heavy gale. They reached various 
ports in England during October, and by that time the 
bubble about the gold ore had burst, and the enterprise was 
considered a failure. The first of the three voyages alone 
was a voyage of discovery. 

Davii. In 1585 John Davis, an admirable seaman and most re- 
solute explorer, was employed by some merchants, chief 
Rmong whom was Mr Willem Sanderson of London, to 
take up the glorious work where Frobisher had left off. He 
sailed from Dartmouth on the 7th of June 1585, and, 
reaching the south-west coast of Greenland, he called it the 
Land of Desolation.” He then stood over to the opposite 
coast, which he examined in the neighbourhood of Cape 
Walsinghfimi, returning to Dartmouth on September 30. 
In 1588 he sailed on the 7th of June and coasted along 
(^eenland, having friendly intercourse with the Eskimo. 
He also examined part of the Labrador coast. In his third 
voyage he sailed from Dartmouth on the 17th of May, and 
sighted Greenland on the 14th of June, On this occasion 
he went as far north as 72" 12', naming the great island 
bluff — which is now so well known to voyagers up Baffin’s 
Bay — Sanderson his Hope of a North-West Passage.” 
Crossing over Davis Strait, the bold explorer discovered 
the strait which now bears the name of Hudson. Davis 
was followed in his northern voyages by Waymouth, Hall, 
and Knight; and in 1607 Henry Hudson was despatched 
on a voyage of discovery in a small vessel of 80 tons. He 
sighted the east coast of Greenland in 73” N., examined the 
north-west end of Spitsbergen, as far as a point which he 
named Hakluyt Headland, and reached 80” 23' N. In 1 608 
he made a second voyage, during which he examined the 
edge of the ice between Spitzbergen and Greenland. In 
his third voyage, in 1609, he was employed by the Dutch, 
and discovered the Hudson River. In 1610 he was again 
employed by English merchants, and entered Hudson’s Bay, 
bat was infamously abandoned in an open boat by his crew. 
In 1612 Sir Thomas Button continued the exploration of 
Hudson’s Bay, which was completed by Thomas James and 
Luke Fox in 1631. 

In 1616 the little berk Discovery,” of 35 tons, was 
fitted out by those persevering adventurers 'Sir Thomas 
Smith, Sir Dudley Digges, John Wolstenholme, and 
Alderman Jones, for another attempt in the icy seas. This 
was most suoeessful Arctic voyage of the 17th century. 
Robert Bylot was appointed master of the ** Discovery,” and 


William Baffin was pilot. They sailed from Gravesend, 
with 17 souls on board, on the 26th of March, and were off 
Hope Sanderson, the extreme point of Davis, on the 30th 
of May. The Discovery” reached what is now called 
** the north water” of Baffin’s Bay on the let of July, an^ 
after discovering the head of the great bay which b^ his 
name, the pilot Baffin returned by sailing down the west 
side of it. On August 30 the Discovery” was again 
safely anchored in Dover roads. It was exactly 200 years 
before any other vessel followed in her track, and reached 
“the north water.” Both Davis and Baffin afterwards 
served and were killed in the East Indies* 

The Dutch emulated the English in the Arctic seas Dutch 
during this period. Their merchants opened a trade with e^ora- 
Kola and Archangel as early as 1678, but the difficulty of 
penetrating into the Sea of Kara led them to try the possi- 
bility of finding a passage round the northern end of Novaya 
Zemlya. The credit of the conception of this voyage is due 
to the great cosmographer Peter Plancius, and the me^ 
chants of Amsterdam adopted the idea, and despatched a 
vessel of 100 tons called the ” Mercurius,” under the com- 
mand of William Barents. He sailed from the Texel on Bai-euts. 
June 4, 1594, and lighted Novaya Zemlya on the 4th of 
July. Sailing northwards along the coast he rounded Cape 
Nassau and reached the edge of the ice. For many days 
he perseveringly sought for a passage through it. In hia 
I second voyage he merely went to the entrance of the Sea of 
Kara. But his third voyage was the most important, 
Heemskerk was the commander, Barents was pilot, and the 
mate, Gerrit de Veer, was the historian of the voyage. 

They sailed from Amsterdam on May 13, 1596. On June 
19, Spitzbergen was discovered, and the whole western coast 
and part of the northern examined. The record of the 
subsequent proceedings of Barents and his crew, of their 
famous voyage round the north-western end of Novaya 
Zemlya, and of their terrible sufferings in the first Arctic 
winter ever faced by Europeans, is deeply interesting as it 
is told in the simple narrative of Gerrit de Veer. Barents 
had long been ill, and when they set sail from their dismal 
winter harbour on June 14, 1597, in open boats, he was 
too weak to stand, and was carried from the house. He 
died on the 19th, and found a grave in the midst of his 
discoveries. 

The maritime enterprise of England, in the days of English 
Elizabeth, was mainly directed towards the discovery of a oircum- 
north-west passage ; but many voyages were also made to 
Guinea and the West Indies, and twice English vessels 
followed in the track of Magellan, and circumnavigated the 
globe. 

In 1577 Francis Drake, who had previously served with Draxe. 
Hawkins in the West Indies, undertook his celebrated 
voyage round the world. His fleet consisted of three ships 
and two pinnaces, which were broken up during the voyage. 

The ships were the “Pelican” of 100 tone, on board of 
which Drake himself embarked, the “ Eliza^th ” of 80, and 
the “ Marigold ” of 30 tons. After some stay at Port San 
J ulian on the coast of Patagonia, the fleet entered the Straits 
of Magellan on the 20th of August 1578, when Drake 
changed the name of his ship to the “ Golden Hind.” They 
reached the western entrance on the 6th of September, and 
soon afterwards the “Marigold” parted company in a gale 
of wind, and was never heard of again, while the “Eliza- 
beth” basely deserted her consort and returned to England. 

Drake, in the “ Golden Hind,” continued the voyage alone. 

At first he was driven to the eouthemmost point of Tiena 
del Fuego, and thus discovered that there was a passage, 
though he did not round Cape Horn. He proceSw 
northward along the west coast of America, touching at the 
island of Mocha off the Chilian coast, at Valparaiso 
Coquimbo, Tbrapaca, Arica, Callao, and Payta. Off Cape 
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&n Frandflco, nearly on the equator, he captured a Teiy 
rich Spanish treasure^p called the " Oacafuego” ; and it is 
right to obsenre that England was then at peace with SjMiin. 
ll^ke resoWed to attempt the discoyery of a passage from 
the Pacific to, the Atlantic, and with this object he continued 
to shape a course northwards along the American continent 
On the 5th of June 1679 the “ Golden Hind’’ reached her 
most northern point in 48”, when the attempt was aban- 
doned, and Drake put into a harbour to refit, named Port 
Drake, which appears to have been the modem harbour of 
San Francisco, on the coast of California. The coast from 
the southern extremity of the Califomian peninsula to Cape 
Mendocino was discovered by Juan Rodri^ez Cabrillo and 
Francisco de Ulloa in 1539. Drake’s c^coveriea extend 
from Cape Mendocino to 48* N. 

Leaving California, Drake sailed across the Pacific and 
reached the Philippine Islands in October. He touched at 
Ternate and Java, and rounded the Cape of Good Hope on 
June 15, 1580. The ** Golden Hind” anchored safely at 
Plymouth on the 26th of the following September. Drake 
was graciously received and knighted by the queen, and 
the Golden Hind,” the first English .ship that circum- 
navigated the globe, was preserved for many years at 
Deptford. When at last she was broken up, a chair was 
made from one of her plan^ and presented to the uni- 
versity of Oxford. 

Gavcn Mr Thomas Cavendish, a gentleman of Suffolk, emulous 
of Drake’s example, fitted out three vessels for an expedition 
to the South Sea, and sailed from Plymouth on July 21, 
1686. Cavendish passed through Magellan’s Straits in 
January 1587, and, taking the same route as Drake along 
the west coast of America, he reached Mazatlan in Septem- 
ber. A rich Spanish treasure-ship was captured off Cape 
San Lucas, the southern extremity of C^fomia, on the 
4th of November, and Cavendidi then steered across the 
Pacific, seeing no land until heiwaohed the Ladrone Islands, 
He arrived safely at Plymouth on the 9th of September 
1588. The thiid English voyage into the Pacific was not 

Hawkins, so fortunate, Sir Richard Hawkins sailed from Plymouth 
on the 12th of June 1693 in the good ship ** Dainty,” 
passed through Magellan’s Straits, and all went well until 
they reached the bay of Atacames, 57 miles north of the 
equator, in June 1594. Here the English were attacked 
by a Spanish fieet, and, after a desperate naval engagement, 
Hawkins was forced to surrender. Hawkins declared his 
object to be discoveiy and the survey of unknown lands, 
and his voyage, though terminating in disaster, bore good 
fruit The Observations of Sir Richard llawhms in his 
Voyage into the South Sea^ published in 1622, are very 
valuable, and form the most charming work of the kind 
which was written during that period. It was long before 
another English ship entered the Pacific Ocean. Sir John 
Narborough took two ships through the Straits of Magellan 
in 1670 and touched on the coast of Chili ; but it was not 
until 1685 that Cook and Dampier sailed over the part of 
the Pacific where, nearly a century before, the Dainty ” 
had to strike her flag to the Spaniard. 

Spaaiih The exploring enterprise of the Spanish nation did not 
wane after the conquest of Peru and Mexico, and the 
acquisition of the vast empire of the Indies. It was rather 
rourred into renewed activity by the audacity of Sir John 
Hawkins in the West Indies, and by the appearance of 
Drake, Cavendish, and Richai^ Hawkins in the Pacifia 

In the interior of South America the Spauish conquerors 
had explored the region of the Andes from the isthmus of 
Planama to Chili ; and in 1541 Francisco de Orellana dis- 
covered the whole course of the Amazon from its source in 
the Quitenian Andes to the Atlantic. A second voyage 
down the great river was made in 1561 by the mad pirate 
Lope de Aguirre ; but it was not until 1639 that a full 


account was written of the mighty stream by Father 
Cristoval de Acuiia, who ascended it from its mouth to the 
city of Quito. The voyage of Drake across the Pacific was 
preceded by that of Alvaro de Mendafia, who was des- 
patched from Peru in 1567 to discover the Australian land 
which was believed to exist in the South Sea. After a 
voyage of eighty days across the Pacific, Mendaiia discovered 
the Salomon Islands ; and the expedition returned in safety 
to Callao. The appearance of Drake on the Peruvian coast 
led to an expedition being fitted out at Callao, to go in 
chase of him, under the command of Pedro Sarmiento. He 
sailed from Callao in October 1579, and made a careful 
survey of the Straits of Magellan, with the object of forti- 
fying that entrance to the South Sea. The colony which 
he afterwards took out from Spain was a complete failure, 
andisonlyrememberednow fromthe name of **Port Famine” 
which Cavendish gave to the site at which he found the 
starving remnant of Sarmiento’s settlers. In June 1595 
Mendafia sailed from tlie coast of Peru in command of a 
second expedition to colonize the Salomon Islands. After 
discovering the Marquesas, he reached the island of Santa 
Cruz of evil memory, where he and many of the settlers 
died. His young widow took command of the survivors 
and brought them safely to Manila. The viceroys of Peru 
still persevered in their attempts to plant a colony in 
Aiistrolia. Pedro Fernandez de Quiros, who was pilot 
under Mendaiia and Luis Vaez de Torres were sent in 
command of two ships to continue the work of exploration. 

They sailed from Callao on December 21, 1605, and dis- 
covered several islands of the New Hebrides group. They 
anchored in a bay of a large island which Quiros named 

Australia del Espiritu Santo.” From this place Quiros 
returned to America, but Torres continued the voyage, 
passed through the strait between Australia and New 
Guinea which bears his name, and explored and mapped the 
Boutbero and (as has recently been proved) also the eastern 
coast of New Guinea. 

The Portuguese, in the early part of the 17th century Portn- 
(1578-1640), were under the dominion of Spain, and their guesee 
enterprise was to some extent damped ; but their mission- 
aries extended geographical knowledge in Africa. Father 
Francisco Paez acquired great influence in Abyssinia, and 
explored its highlands from 1 600 to 1 6 22. Fathers Mendez 
and Lobo traversed the deserts between the coast of the 
Red Sea and the mountains, became acquainted with the 
shores of Lake Tsana, and discovered the sources of the Abai 
or Blue Nile in 1624-1633. 

But the attention of the Portuguese was mainly devoted 
to vain attempts to maintain their monopoly of the trade of 
India against the powerful rivalry of the English and Dutch. 

The English enterprises were persevering, continuous, and 
successful James Lancaster made a voyage to the Indian 
Ocean from 1591 to 1594 ; and in 1599 the merchants and 
adventurers of London resolved to form a company, with 
the object of establishing a trade with the East Indies. On 
the 3lBt of December 1599 Queen Elizabeth granted the 
charter of incorporation to the East India Company, and 
Sir James Lancaster, one of the directors, was appointed 
general of their first fleet. He was accompanied by John 
Davis, t)ie great Arctic navigator, as pilot-m^*or. This 
voyage was eminently successful. The ships touched at 
Achlu in Sumatra and at Java, returning with full ladings 
of pepper in 1603. The second voyage was commanded by 
Sir Henry Middleton ; but it was in the third voyage, under 
Keelinge and Hawkins, that the mainland of India was first 
reached in 1607. Captain Hawkins landed at »Surat and 
travelled overland to Agra, passing some time at 
of the Great Mogul In the voyage of 8^ inward 
Michelbome, John Davis of Arctic fame lost hw life in a 
fight with a Japanese junk on December 27, 1605. The 
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eighth Toyege, led by Captain Sarie, extended the operaiioni 
of the company to Japan ; and in 1613 the Japanese Govern- 
ment granted privil^ to the Company ; bat the English 
retired in 1623, giving ap their factory. The chief result 
of this early intercourse oetween England and Japan was 
the interesting series of letters written by William Adams 
from 1611 to 1617. Adams, however, though an English- 
man, went to Japan in a Dutch ship. From the tenth 
voyage of the East India Company, commanded by Captain 
Best, who left England in 1612, dates the establishment of 
permanent English factories on the coast of India. It was 
Captain Best who secured a regular firman for trade from 
the Great Mogul From that time a fieet was despatched 
every year, and the Company’s operations greatly increased 
geographical knowledge of India and the Eastern Archi- 
pelago. 

The visits of Englishmen to Eastern countries, at this 
time, were not confined to the voyages of the Company. 
Journeys were also made by land, and, among others, 
Thomas Coiyat, of Odcombe in Somersetshire, walked from 
France to India, and died in the Company’s factoiy at Surat 
JbaliBh in In 1561 Mr Anthony Jenkinson arrived in Persia with a 
letter from Queen Elisabeth to the shah. He travelled 
through Russia to Bokhara, and returned by the Caspian | 
and Volga. In 1579 Christopher Burroughs built a ship 
at Njjjni Novgorod and traded across the Caspian to Baku ; 
and in 1598 Sir Anthony and Robert Shirley arrived in 
Persia, and Robert was afterwards sent by the shah to 
Europe as his ambassador. He was followed by a Spanish 
mission under Garcia de Silva, who wrote an interesting 
account of his travels ; and to Sir Dormer Cotton’s mission, 
in 1628, we are indebted for Sir Thomas Herbert’s charm- 
ing narrative. In like manner, Sir Tiiomas Roe’s mission 
to India resulted not only in a large collection of valuable 
reports and letters of lus own, but also in the detailed 
account of his chaplain Mr Terry. But the most leafned 
and intelligent traveller in the East, daring the 17th 
century, was the German Koempfer, who accompanied an 
embassy to Persia in 1684, and was afterwards a surgeon 
in the service of the Dutch East India Company. He 
was in the Persian Gulf, India, and Java, and resided for 
more than two years in Japa^ from 1690 to 1692. His 
Hiitory of Japan was published in England in 1727, 
Koempfer himself havii^ died in 1716. From these various 
sources a considerable increase was made in the knowledge 
of India, Persia, and the further East 
Datofa The Dutch nation, as soon as it was emancipated from 
Spanish tyranny, displayed an amount of enterprise which, 
for a long time, was fully equal to that of England. The 
memorable Arctic voyages of Barents were quickly followed 
by the establishment of a Dutch East India Company ; and 
Holland, ousting the Portuguese, not only established 
factories on the mainland of India and in Japan, but 
acquired a preponderating influence throughout the Eastern 
Archipelago. In 1583 Jan Hugen van Linschoten made a 
voyage to India with a Portugese fleet, and his full and 
gmpbic descriptions of India, Africa, China, and the 
Eastern ArcUpelago must have been of no small use to his 
countrymen in the commencement of their distant voyages. 
The first of their Indian voyages was performed by dUps 
which sailed from Holland in April 1595, and rounded the 
Cape of Good Hope. A second large Dutch fieet sailed in 
1598 j and, so eager was the young republic to extend her 
commerce over the world that another fleet, conMng of 
five ships of Rotterdam, was sent in the same year fay way of 
Magellan’s Straits, umder Jacob Mahn as admiml, with 
Wiiuam Adams as pilot. Mahn died on the passage out, 
and was succeeded hy Simon de Oordes, who was kmed on 
the coast of ChiU. In September 1699 the, fleet had 
entered the Pacific. The ships were AMliM direct 


for Japan, and anchored off Bungo in April 1600. In the 
very same year, 1598, a third expedition was despatched 
under Oliver van Noort, a native of Utrecht The fleet 
left Holland in September 1598, and entered the South Sea, 
through the Straits of Magellan, in February 1600, after a 
tedious, and in truth unskilful, na^tion of nearly a year 
and a half from the time of leaving Irolland. After keeping 
along the west coast of America nearly as far as the line. 

Van Noort shaped a course for the Ladrone Islands, and 
arrived off Manua. In August 1601 he anchored in front 
of Rotterdam, after an abUnce of three years, but the 
voyage contributed nothing to aeographv. The Dutch 
Company in 1614 again resolved to send a fleet to the 
Moluccas by the westward route, and Juris Spilbergen was 
appointed to the command as admiral, with a commission 
from the States-General. He was furnished with 4 ships of 
Amsterdam, 2 of Rotterdam, and 1 from Zeeland. On 
May 6, 1615, Spilbergen entered the Pacific Ocean, and 
touched at severm ph^ on the coast of Chili and Peru, 
defeating the Spanish fleet in a naval engagement off Chilca. 
After plunderiug Fayta and makingrequisitions at Acapulco^ 
the Dutcli fleet crossed the Pacific and reached the Moluccas 
in March 1616. At that time the Dutch Company had 37 
sail of European shipping and 3000 troops in &e East 
Indies. 

The Dutch now resolved to discover a passage into the Cape 
Pacific to the south of Tierra del Fuego, the existence of 
which was ascertained by Sir Francis Dr^e. The vessels 
fitted out for this purpose were the “Eerdracht,” of 360 
tons, commanded by Jacob le Maire, and the **Horn,” of 
1 10 tons, under Jan Schouten. They sailed from the Texel 
on June 14, 1615, and by the 20th of January 1616 Aey 
were south of the entrance of Magellan’s Straits. Passing 
through the strait of Le Maire they came to the southern 
extremity of Tierra del Fuego, which was named C^pe Horn, 
in honour of the town of Horn in West Friesland, of which 
Schouten was a native. They passed the cape on the 3l8t 
of January, encountering the usual westerly winds. Tlie 
great merit of this discovery of a second passage into the 
loath Sea lies in the fact that it was not accidental or urn 
foreseen, but was due to the sagacity of those who designed 
the voyage. On March 1 the Dutch fleet sighted the island 
of Juan Fernandez; and, having crossed Hie Pkcifie, the 
explorers sailed along the north coast of New Guinea, and 
arrived at the Moluccas on September 17, 1616. In 1023 
the Dutch sent expeditions against Brazil and Peru, which, 
however, did little to advance geographical knowledge, 
except that the Brazilian invasion result^ m the valuable 
work of Nieuhof. 

There were several early indications of the existence of 
the great Australian continent, which have been very ably 
discussed by Mr Major; and the Hollanders endeavoured 
to obtain farther knowledge concerning the country and its 
extent ; but only its hortl^rn and western coasts had been 
visited before the time of Governor Van Diemen. Dirk 
Hartog had been on the west coast in latitude 26'’ 30' S. 
in 1616. Pdsert struck on a reef called ^^Houtman’s 
Abrulhos ” on June 4, 1629. In 1697 the Dutch captain 
Vlamingh landed on Aa west coast of Australia in 31° 43’ 

S., and named the flmn River, where he saw some black 
swans. In 1642 the governor and council of Batavia fitted 
out two ships to prosecute the discovery of the south land, 
and entrusted the command to Captain Abel Jansen 
Tasman. T^ voyage proved to be the most important to 
geography that had been undertaken since the first circum- 
na^^tion of the n^obe. Tasman sailed from Batavia in 
the yacht ^^HeemsUrk” on the 14th of inifust 1642, and 
from Mauritius on the 8th of October. t)n November 24 
high land was sighted in 42* 30’ S., which was named Van 
Diemen’s Land, and, after landing there, sail was again 
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made, and STew Zoaland (at first eaUad Staten Land) was 
dtsooYered on the 14th of December. Tasman oommnni- 
oated with the natives and anchored in what be called 
Murderer’s Bay. From New Zealand it was resolved to 
steer eastward to longitnde 220^ and then north. On this 
coarse the ships arrived at Tongataba, one of the Friendly 
Islands of Cook; in April 1643 they were off the north 
coast of New Guinea ; and on June 15 Tasman returned to 
Batavia. In 1644 Tasman made a second voyage to effect 
a more full discovery of New Guinea. 

The French direct^ their enterprise more in the direction 
of North America than of the Indies. One of their most 
distinguished naval worthies was Samuel OhamplaiUi a 
native of Brouage in Saintonge, whose friend and patron 
was Aymar de Ohastes, governor of Dieppe, a devoted 
follower of Henry IV. Champlain after the dose of the 
war with the Lea^e in Brittany, in which he served, made 
a remarkable journey through Mexico and the West India 
Islands from 1699 to 1602, and on his return be found that 
M. de Ohastes was, undetened by previous failures, resolved 
to undertake the establishment of a colony in Canada. 
Champlain was sent on a voyage of reconnaissance, and 
<m his return he found that the Sleur de Chastes was dead. 
In 1603 the Sieur de Monts was named vice-admiral of 
the coasts of Acadia, and Champlain sailed with him from 
Dieppe. He was for some years engaged in surveying all 
the coasts of Acadia and Cape Breton, and in 1607 he re- 
turned to France with De Monts. In the following year 
another attempt was made. Champlain, with a colleague 
named Du Pont Grav4, sailed to the St Lawrence, and 
on July 3, 1608, they first arrived at Quebec. In 1609 
Champlain ascended the Iroquois to the lake which still 
bears his name. By 161 1 a regular colony was established 
at Quebec ; and in 1620 Champlain was installed as 
governor. He died towards the end of the year 1636. 
Champlain was an able navigator and a resolute explorer, 
and he made a very large edition to the knowle^ of 
Canada and Acadia (Novia Scotia). 

The last expedition of the 17th century was purely scien- 
tifia In 1699 Edmund Halley, the astronomer-royal, in 
command of the ** Paramour Pin^” undertook a voyage to 
improve the knowledge of longitude, and of the variation 
of the compass. The results of his voyage were the con- 
struction of a variation chart, and proposals for finding the 
longitude by occultations of fixed stars. 

During the 17th century very considerable progress was 
made in the art of navi^tion, and in systematizing and 
delineating the vast mass of material that was accumulated 
by the ceaseless activity of explorers. The Dutch took the 
md as map-makers. Mercator invented the useful projec- 
tion which bears his name; and Ortelius, Hondius, and 
Hulsius compiled a series of valuable mapa In finding the 
latitude at sea, the astrolabe very generally gave place to 
the cross-staff, because the graduation of the latter was 
larger and more easily read off The cross-staff was a very 
simple instrument, consisting of a graduated pole with cross 
pieces, called transversaries (of which there were four used 
according to the altitude), also graduated, which were fitted 
to work on it The bearings of the sun were taken by com- 
pass, to ascertain when it was near the meridian ; then the 
end of the long staff was placed close tp the observer’s eye, 
and the transversary moved until one end exactly touched 
the horizon, and the other the sun's centre. This was con- 
tinued until the sun dipped, when the meridian altitude 
was obtained. The back-staff was an improvement on the 
cross-stafl^ invented by the great Arctic navigator John 
Davis. It was fitted with a reflector, and it was thus the 
first rough idea of the principle of the cjuadrant and sextant. 
The crossHitaff was used for low altitudes, because both 
cuds of the transversary could easily be seen at the same 


time, and the utrolabe for high altitudes. With the inven- 
tion of these instruments came instructions for their use^ 
and for working out observationa In England the first A 
these was The Old Rutter of the Sea^ printed in 1490. 

Then followed the Seaman*^ tSecrete of Jolm Davis, and A 
Regiment of the Sea, containing very neceeearg Matters, with 
a perfect Sea Card, by Thomas Hood, published in 1696. 

Hood also sold compasses constructed on Mr Norman’s 
principle, near the Minories. These manuals contained 
definitions, treatises on the use of the sea card and compass, 
tables of declination and rules for applying it, rules for dead 
reckonings and longitude, and instructions in the use of 
instruments. Latitude was obtained by observation, but 
longitude had usually to be reckoned on the chart from the 
meridian of Grand Canary, which in those days was used 
by all civilized countries. The differences of time between 
the eclipses of the moon at the place of the observer and 
the pla(^ for which it was calculated in the ephemerides for 
that day was another method in use of finding the diffe^ 
ence of longitude. Mariners were also provided with tables 
giving the number of miles in a degree of longitude for 
every degree of latitude. Much attention w^as bestowed 
upon the phenomena of the variation and dip of the 
magnetic needla Robert Norman, the hydrographer, dis- 
covered the dip or inclination of the needle in 1676, and in Variatiac 
1681 he observed the variation of the compass at London, of oom- 
and found it to be 11° 16' £. In the same year his Die- 
course of the Magnet or Lmdstone was published by Ballard. 

In 1680 Mr Borough, comptroller of the navy, found the 
variation of the compass at Limehouse to be 11° 19' E. It 
may be observed here that in 1667 there was no variation 
at London, and that it moved westerly until 1815, when it 
was 24° 27' W. It is now returning eastwarda 

By means of these rough instruments and calculations 
our Elizabethan navigators and their contemporaries sue* 
ceeded in delineating the vast regions that were discovered. 

Thus the sum of human knowledge was augmented, while 
men’s minds were enlarged, and the wealth and prosperity 
of nations were increased, through the provision of safe 
guides by which lands and seas could be traversed, and 
distant countries visited. 

In the 18th century, to a far greater extent than had 
ever been the case before, geography began to be cultivated 
for its own sake, and expeditions were fitted out with the 
objects of discovery and of acquiring knowledge. The 
same objects also generally formed part of those enterprises 
which were avowedly undertaken for conquest, in the 
search of wealth, or from motives of religious zeaL 

The improvement of scientific apparatus naturally went 
liand in hand with the progress of discovery. ^ The great 
desideratum was the means of finding the longitude ; and 
it was the creation of a commission for the discovery of 
longitude in 1713 which, so far as England is concerned, 
gave the greatest stimulus to inventions connected with 
geographical research. To the Board of Longitude is due 
the conception of the Nautical Almanac, and the establish- 
ment of a surveying branch of the naval service. The 
Nautical Almanac first appeared in 1767, under the auspices Nautica 
of Dr Maskelyne, the astronomer-royal, who, by furuishhig Aimanai 
tables of lunar distances, supplied another means of finding 
this longitude. The invention by Hadley, in 1731, of tlie 
quadrant for use at sea, which entirely superseded the 
astrolabe and cross-staff, was a still greater improvement ; 
and it was soon followed by bettor instruments on the same 
principle — the sextants of Dollond and Troughton. 1 he Sextant, 
work of travellers on land also became more accur^e m 
proportion as instruments and maps were improved. Early 
explorers by land were content with itineraries and maps 
which only indicated distances. The introduction of 
observations by compass bearings was an important improve- 
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ment ; and after the inrention of Hadley’s quadrant, these map of India in 1788, and the memoir in 1792. Surreys 
rough route surreys began to be cheeked and rerified by were also made along the Indian coasts, and the charts of 
astronomical obserrations. Huddert, Ritchie, and M'Cluer were the forerunners of the 

The most remarkable example of the early application of more accurate and elaborate productions of the succeeding 
these improremente is to be found in the surrey of China century. 

by the Jesuit missionariea They first prepared a map of Arabia receired rery careful attention, in the 18tb Arabia, 
the country round Peking, which was submitted to the century, from the Danish scientific mission, which included 
emperor Eang-hi, and, being satisfied with the accuracy of Carsten Niebuhr among its members. Niebuhr landed at 
the European method of surreying, he resolred to hare a Loheia, on the coast of Yemen, in December 1762, and 
surrey noiade of the whole empire on the same principles, went by land to Sana. All the other members of the 
This great work was commenced in July 1708, and the com- mission died, and he proceeded from Mocha to Bombay, 
pleted maps were presented to the emperor in 1718. The He then made a journey through Persia and Syria to 
records preserred in each city were examined, topographical Constantinople, returning to Copenhagen in 1767. His 
information was diligently collected, and the Jesuit fathers inraluable work, the Deacri^ion of A^ia^ was published 
checked their triangulation by meridian altitudes of the sun in 1772, and was followed in 1774-78 by two volumes of 
and pole star, and by a system of remeasurements. The travels in Asia. The great traveller survived until 1816, 
result was a more accurate map of China than existed, at when he died at the age of eighty-two. James Bruce oi Bmesb 
that ^e, of any country in Europe. Kang-hi next ordered Kinnaird, the contemporary of Niebuhr, was equally devoted 
a similar map to be made of Tilrat, the survey being exe- to Eastern travel. After studying Arabic and Qeez for some 
cuted by two lamas who were carefully trained as surveyors years, he went out as consul to Algiers, and resided there 
by the Jesuits at Peking. From these surveys were con- from 1762 to 1766, exploring and sketching the Roman 
Btmcted the well-known maps which were forwarded to Du- ruins in Algiers and Tunis. In 1766 he travelled by land 
halde, and from which D’Anville constructed his atlas. from Tunis to Tripoli, and then took a passage for Candia, 
Mlflfioni Several European missionaries had previously found their but was shipwrecked near Bengasi, and had to swim on 
to Tibet India to Tibet Antonio Audrada, in 1624, was shore. He eventually reached Candia, and, sailing thence 

the first European to enter Tibet since the visit of Friar to Sidon, travelled through Syria. In June 1768 he landed 
Odoric in 1326. The next journey was that of Fathers at Alexandria in the dress of an Arab, and soon afterwards 
Orueber and Dorville about 1 660, who succeeded in pass- we hear of him at Jiddah, the port of Mecca, in the dress 
ing from Chin^ through Tibet, into India. In 1715 of a Turkish sailor. He had resolved to attempt the dis- 
Fathers Desideri and Freyre made their way from Agra, coveryof the source of the Nile; and in 1769 he landed at 
across the Himalayas, to Lassa, the capital of Tibet ; and Massowah, on the Abyssinian coast He then penetrated 
the Capuchin Friar Orazio della Penna resided at Lassa to Axum and Gfondar, and in November 1770 he reached 
from 1735 until 1747. But the most remarkable journey the source of the Abai, then supposed to be the main stream 
in this direction was performed by a Dutch traveUer named of the Nile. He thus attained the great object of his 
Samuel Van de Putte. He is the only European who has ambitioa Returning by the desert into Egypt, Bruce 
^er completed the journey from India, through Lassa, to reached England in 1774, and settled once more at his old 
^ina, and returned to India by the same route, He left home at Kinnaird after an absence of ten years. Urged by 
Holland in 1718, went by land through Persia to India, and his old friend, Mr Daines Barrington, the great traveller at 
eventually made his way to Lassa, where he resided for a length published his Travda to Diacover the Source of the 
long tim& He went thence to CSiina, returned to Lassa, I^ile in the Teara 1768-73 (6 vols. 4to) in 1790. Bruce, 

^ wu Iq India in time to be an eye-witness of the sack of like many other conscientious and deserving explorers, was 
Delhi by Nadir Shah in 1737. In 1743 he left India, and assailed by calumny and detraction. But every succe^ing 
died at Batavia on the 27th of September 1746. The pre- year has ^ded to the high estimation in which his labours 
mature death of thm illustrious traveller is the more to be are held, and to the reverence with which his memory is 
lament because his vast knowledge died with him. Two cherished He died at Kinnaird House, Stirlingshire, in 
English missions sent by Warren Hastings to Tibet, one led 1794. 

^ Mr ^rge Bogle in 1774, and the other by Captain Before the death of Bruce an African Association was African 
Turner m 1783, completes the list of Tibetan explorers in formed, in 1788, for collectmg information respecting the Aaaoola- 
wa. thel Stb^te^. From Persia much new information was interior of that continent, with Major Rennell and Sir*^®“* 
rapphed by Chardin, Tavernier, Hamilton, Thevenot, and Joseph Banks as leading members, and Bryan Edwards as 
KTOiMjd and by English traders on the Caspian. In secretary. The association first employed a MrLedyardto 
1738 John Elton traded between Astrakhan and the Persian cross Africa from east to west on the parallel of the Niger, 

port of ^zeli (m the Caspian, and undertook to build a and Mr Lucas to cross the Sahara to Fezzan. Ledyard, 

fleet for Nadir Shah Another English merchant, named who had previously made a most extraordinary journey into 
♦ amved at ^trabad from Russia, and Siberia, died at Cairo in 1788. Lucas went from Tripoli 

tr^ellM to the crap of Nadir at Kazvin. One lasting to Mesurata, obtained some information respecting Fezzan, 
and valuable result of Manway’s wanderings was a most and return^ in 1789. One of the chief problems the 
ndia. .marai^ l)ook of travels. The extension of the dominions Association wished to solve was that of the existence and 
1 ipcreased the Imowledge of India course of the river Niger, which Maxwell believed to be 

Delisle, tlie piinci^l creator of the identical with the Congo. Mungo Park, then an assistant Mnngo 

modem ^8»phy, published his map of the con- surgeon of an Indiaman, volunteered his services, which were 

toente of the Old World ; and his successor D’Anville pro- accepted by the Association, and in 1796 he arrived at the 
u contained English factory of Pisania, 200 miles up the Gambia, 

oil tnat was then known, but ten years afterwards Migor Leaving this station in December he reached Ludamar, 
nennell commenced Ira surveying hbours, which extended where a Moorish chief imprisoned him until the following 
o/Sf” n ^ survey covered an July. He then crossed a mountainous tract to a Mandingo 

am 900 miles long by ^ wide, from the eastern confines town called Kamalia. Quite destitute and «tfering from 
of Re^ to A^ and from the Himdlayaa to Calpi fever, he remained there for several monAs, but finally 
Kenneil era imfatigable in collecting geographical infer- found hia way bock to Hsania, and returned to England, 
motion; his Bengal atlas appeared in 1781, Jm famous The interesting narrative of his adventures, with a geo- 
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graphical memoir by Bennell, waspablubedin 1799. Fi?e 
yean afterwards he accepted an offer from the Qovenunent 
to command an expedition into the interior of Africa, the 
plan being to cron from the Gambia to the Niger, and 
deeoend the latter river to the aea. Park left the factory 
of Pieania, on the Gambia, on the 4th of May 1805, accom- 
panied by Lieutenant Martyn and 35 soldiers, besides 
guides. AJl died but four during the rainy season, and the 
rest, including Mungo Park, perished in a rapid on the 
Niger, having been attacked from the shore by order of a 
chief who thought he had not received suitable presents. 
Park was only thirty-five at the time of his dea^ The 
details respecting the fate of the ill-fated explorer and his 
party were obtained from the guide. 

While the English were at work in the direction of the 
Niger, the Portuguese were not unmindful of their old ez- 
taoerda. ploring fame. In 1798 Dr Lacerda, an accomplished 
astronomer, was appointed to command a scientific expedi- 
tion of discovery to the north of the Zambesi He started 
in July, crossed the Muchenja Mountains, and reached the 
capital of the Cazembe, where he died of fever. Dr Lacerda 
left a valuable record of his adventurous journey ; but with 
Mungo Park and Lacerda the history of Afncan exploration 
in the 18th century closes. 

In South America scientific exploration was busily at 
work during this period. The great event of the century, 
Aro of as regards that continent, was the measurement of an arc 
meridian of the meridian. The undertaking was proposed by the 
ui^ French Academy, and a commission left Paris in 1735, con- 
sisting of La Condamine, Bouguer, and Godin. Spain 
appointed two accomplished naval officers, the brothers 
Ulloa, as coadijutors. The operations were carried on 
during eight years on a plain to the south of Quito ; and, 
in addition to his memoir on this memorable and most 
^ important measurement, La Condamine collected much 
valuable geographical information during a voyage down 
the Amazon. The arc measured was 3^ 7' 3^^ in length; 
and the work consisted of two measured bases connected 
by a series of triangles, one north and the other south of 
the equator, on the meridian of Quito. Contemporaneously, 
in 1738, M. Maupertuis of St Malo measured an arc of the 
meridian in Lapland. Another result of this expedition 
was the publication of a valuable work by the brothers 
Ulloa. 

Baccap The English and French Governments despatched several 

neen. expeditions of discovery into the Pacific and round the 
world during the 18th century. They were preceded by 
those wonderful and romantic voyages of the buccaneers, 
of such men as Woodes Rogers, Davis, Shelvocke, Clap- 
perton, and Dampier, which can never fail to interest, 
while they are not without geographical value. The works 
of Dampier are especially valuable, and the narratives of 
William Funnell and Lionel Wafer furnished the best 
accounts then extant of the isthmus of Darien. Dampier’s 
literary ability eventually secured for him a commission in 
the king’s service ; and he was sent on a voyage of dis- 
covery, during which he explored part of the coasts of 
Austria and New Guinea, and discovered the strait which 
bears his name between New Guinea and New Britain, re- 
turning in 1701. In 1721 Jacob Boggewein was despatched 
on a voyage of some importance across the Pacific by the 
Dutch West India Company, during which he discovered 
Easter Island on April 6, 1722. 

The voyage of Lord Anson to the Pacific in 1740-44 
m of a pr^atory character, and he lost more than half 
his men from scurvy; while it is not' pleasant to reflect 
that at the very time when the French and Spaniards were 
measuring an aro of the meridian at Quito, the English 
under Anson were pillaging along the coast of the Pacific, 
and burning the town of Fayta. But a romantic interest 


attaches to the wreck of the “Wager,” one of Anson’s fleet, 
on a desert islimd near Chiloe, for it bore fruit in the 
charming narrative of Byron, which will endure for all time. 

In 1764 Captain Byron himself was sent on a voyage of 
discovery round the world, which led immediately after his 
return, to the despatch of another to complete his work, 
under the command of Captain Wallis. 

The expedition, consisting of the “ Dolphin ” commanded Polyne. 
by Captain Wallis, and the “Swallow” under Captain 
Carteret, sailed in September 1766, but the ships were^[^ 
separated on entering the Pacific from the Straits of^ 
Ma^llan. Wallis discovered Tahiti on June 19, 1767, of 
which island he gare a detailed account, and Sir Charles 
Saunders's Island; he returned to Enghmd on May 17, 1768. 
Carteret discovered the Charlotte and Gloucester Islands, 
and Pitcairn Isknd on July 2, 1767 ; revisited the Santa 
Cruz group, which was discovered by Mendafia and Quiros ; 
and discovered the strait separating New Britain from New 
Ireland. He reached Spithead again on February 20, 1 7 69. 

Wallis and Carteret were followed very^ closely by the 
French expedition of Bougainville, which sailed from Nantes 
in November 1766. Bougainville had first to perform to 
him the unpleasant task of delivering up the Falkland 
Islands (Malouines), where he had encouraged the formation 
of a French settlement, to the Spaniards. He then entered 
the Pacific, and reached Tahiti on April 2, 1768. Passing 
through the New Hebrides group he touched at Batavia, 
and arrived at St Malo after an absence of two years and 
four months. 

The three voyages of Cook form an era in the history of Cook. 
geographical discovery. All his work was thoroughly and 
completely done. He systematically surveyed every land he 
discovered, collecting information touching every branch of 
inquiry, so that his labours form a very large addition to 
geographical knowledge. James Cook was born near Whitby, 
Yorkshire, in 1728, and had been marine surveyor of 
Newfoundland and Labrador from 1763 to 1767. In the 
latter year he commissioned the “Endeavour” and sailed 
for Tahiti, with the object of observing the transit of 
Venus, accompanied by Sir Joseph Banks and Dr Solander, 
a pupil of Linneeus. The transit was observed at Tahiti 
on June 3, 1769. After exploring Tahiti and the Society 
group. Cook was six months surveying the two islands of 
New Zealand, and the coast of New South Wales from 
latitude 38° S. to the northern extremity. Passing through 
Torres Strait, he touched at Batavia, and arrived in England 
on June 12, 1771. 

Cook’s second voyage was mainly intended to explore the 
region round the Antarctic Circle ; and it may be mentioned 
that meanwhile a French ship, commanded by M. Kerguelen, 
had sailed southwards in 1771, and discovered the island 
which bears his name. Captain Cook was provided with 
two vessels built at Whitby, the “ Resolution,” which he 
himself commanded, and the “ Adventure ” under Captain 
Fumeaux, who had been with Wallis. After rounding the 
Cape the two vessels reached a south latitude of 57° 15'. 

On March 26, 1773, Captain Cook arrived at New Zealand 
and proceeded to the Society Islands, whence he made 
another voyage southwards between the meridians of 170° 

E, and 106° 54' W. On this occasion he was 8top])ed by ice 
in 7 1° 10' S. During the second voyage Cook visited Easter 
Island, discovered several islands of the New Hebrides 
and New Caledonia ; and on his way home by Cape Horn, 
in March 1774, he discovered the Sandwich Island group. 

Arrivrf at Spithead on July 30, 1774. The account of 
the second voyage was written by the young naturalist 
(Jeorge Forster, whose subsequent work was so Justly 
eulogized by Humboldt. The third voyage was intend^ 
to attempt the passage from the Pacific to the Atlantic by 
the north-east The “ Resolution ” and “ Discovery sailed 
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ill 1776, aud Cook again took the route by the Cape of 
Good Hope. In 1777 he was at the Friendly group, and 
on Januaiy 18, 1778, he discovered the Sandwiw Islands. 
He then preceded to the North American coast, and, after 
a stay of a month in Nootka Sound, he proceeded north- 
wards, fixed the position of the western extremity of America, 
and surveyed &hring Strait On August 17, 1778, he 
was stopped by the ice in 70^ 41' N., and named the 
farthest visible point on the American shore Icy Cape. He 
then visited the Asiatic shore and discovered Cape North, 
bearing up on August 29 when he was in the 180th degree 
of longitude. Returning to the Sandwich Islands, Captain 
Cook was murdered by we natives of Hawaii. On Febru- 
ary 14, 1779, his second, Captain Clerke, took the com- 
mand, and proceeding to Petropaulowski in the following 
summer, he again examined the edge of the ice, but only 
got to 70'" 33' N. The ships returned to England in 
October 1780. 

LaPo^ In 1785 the French Government fitted out a very 
carefully-prepared expedition of discovery at Brest, which 
was placed under the command of La Perous^ on accom- 
plished and experienced oiiicer. After touching at Con- 
cepcion in Chili, aud at Easter Island, La Perouse proceeded 
to the Sandwich Islands, and thence to the coast of 
California, of which ho has given a very interesting account. 
He then went across the Pacific to Macao, and in July 1787 
he proceeded to explore the Gulf of Tartary and the shores 
of Saghalien, remaining some time at Castries Bay, so 
named after the French minister of marine. Thence he 
went to the Kurile Islands and Kamchatka, and sailed 
from the far north down a meridian to the Navigator and 
Friendly Islands. He was in Botany Bay in January 1788; 
and sailing thence, the explorer, his slnp, and crew were 
never seen again. Their fate was long uncertain. In 
September 1791 Captain D’Entrecasteaux sailed from 
Brest with two vessels, to seek for tidings. He visited the 
New Hebrides, Santa Cruz, New Caledonia, and Salomon 
Islands, and made careful though rough surveys of the 
Louisiade Archipelago, islands north of New Britain, and 
part of New Guinea. D’Entrecasteaux died on board his 
ship on July 20, 1793, without ascertaining the fate of La 
Perouse. It was Captain Peter Dillon who at length 
ascertained, in 1828, that the ships of La Perouse were 
wrecked on the island of Yanikoro during a hurricane. 

The work of Captain Cook bore fruit in many ways. 
His master. Captain Bligh, was sent in the ** Bounty ” to 
convey bre^fruit plants from Tahiti to the West Indies. 
He reached Tahiti in October 1788, and in April 1789 a 
mutiny broke out, and he, with several officers and men, 
was thrust into an open boat in mid-ocean. During the 
remarkable voyage he then made to Timor, Captain Bligh 
passed amongst the northern islands of the New Hebrides, 
which he named the Banks Group, and made several run- 
ning surveys. He reached England in March 1790. The 
** Pandora,” under Captain Edwards, was sent out in search 
of the ^unty,” anddiscoveted the islands of Cherry and 
Mitre, east of the Santa Cruz group, but she was eventually 
lost on a reef in Torres Strait In 1796-97 Captain 
Wilson, in the missionary ship ''Duff,” discovered the 
Gambier and other island, and rediscovered the islands 
known to and seen by Quiros, but since called the Duff 
Group. Another result of Captain Cook’s work was the 
ioRtni- colonization of Australia. On Januaiy 18, 1788, Admiral 
liimcolo- Phillip and Captain Hunter arrived in Botany Bbj in the 
“ Supply ” and “ Sirius,” followed by six transports, and 
established a colony at Port Jackson. Surveys were then 
undertaken in several directions. In 1795 and 1796 M. 
Flinders and G. Bass were engaged on exploring work in 
a small boat called the ** Tom Thumb.” In 1797 Bass, 
who had been a surgeon, made an expedition southwards, 


contiDued the work of Cook from Bam Head, and explored 
the strait which bears his name, and in 1798 he and 
FUnders were surveying the east coast of Tan Diemen’s 
Land. The planting of a colony at Port Jackson led to 
the despatch of an expeffition to complete the exploration 
of the Australian coasts. The command given to 
Captain Matthew Flinders. He was famished with a 
vessel called the ” Investigator,” and sailed from England 
on July 18, 1801. Commencing from King George’s Sound, 
Captain Flinders discovered and made a preliminary survey 
of all the south coast of Australia to Bass Strait, and the 
east coast from the barrier reef to Torres Strait, as well as 
the east coast of the Gulf of Caipentaria. Flinders met 
the French expedition under Baudin and Freycinet with the 
two ships “ Geographe ” and Naturaliste,” which was en- 
gaged upon the same worL He was taken prisoner by the 
French in 1804 and detained until 1810, so that his work 
did not appear before 1814. 

Yet another out-come of Captain Cook's work was ilievsn- 
voyage of George Vancouver, who had served as a midship- 
man m Cook’s second and third voyages. The Spaniards 
under Quadra had commenced a survey of north-western 
America and occupied Nootka Sound, which their Govern- 
ment eventually agreed to surrender. Captain Vancouver 
was sent out to receive the cession, and to survey the coast 
from Cape Mendocino northwards. He commanded the old 
Discovery,” and was at work during the seasons of 1792, 

1793, and 1794, wintering at tlie Sandwich Islands. Re- 
turning home in 1795, be completed his narrative and very 
valuable series of charts, and med in 1798. 

The 18th century saw the Arctic coast of North America Endaon i 
reached at two points, as well as the first scientific attempt Bay Com 
to reach the North Pole. The Hudson’s Bay Company h^ 1^7* 
been incorporated in 1670, and its servants soon extended 
their operations over a wide area to the north and west of 
Canada In 1741 Captain Christopher Middleton was 
ordered to solve the question of a passage from Hudson’s 
Bay to the westward Leaving Fort Churchill in July 
1742 he stood northwards and discovered the Wager River 
I and Repulse Bay, bearing up a^in on August 9. He was 
followed by Captain W. Moor in 1746, and Captain Coats 
in 1 751, who examined the Wager Inlet up to the end. On 
November 6, 1769, Samuel Hearne was sent by the 
Hudson's Bay Company to discover the sea on the north 
side of America, but was obliged to return. On February 
23, 1770, he set out again from Fort Prince of Wales ; 
but, after great hardships, he was again forced to return to 
the fort He started once more on December 7,1771, and 
at length reached the Coppermine River, which he surveyed 
to its month, but his observations are very unreliable. 

With the same object of reaohii^ the sea, Alexander 
Mackenzie, with a party of Canadians, set out from Fort 
Chepewyan on June 3, 1789, and descended a river which 
bears the explorer’s name. His account of the journey is 
even more unsatisfactory than that of Heame. 

In February 1773 the Royd Society submitted a proposal Polar ez 
to the king for an expedition to try how far navigation 
was possible towards the Pole. The ** Racehorse” and 
'’Oarcass” bombs were selected as b«t adapted for the 
service, and Captains Phipps and Lutwidge were appointed 
to command them. The expedition sailed on June 2, 1773, 
and sighted the coast of Spitsbergen on the 28th. Captain 
Phipps stood into every opening he could find in the ice, 
but was invariably stopped by a solid barrier. He ex 
amined a line extending over twenty degrees of longitude, 
and found no opening in the heavy polar pack in any direc- 
tion. After a very careful and persevering examination of 
the ice, the expedition returned to England in September. 

The highest latitude reached was 80” 48' N. But the most 
important Arctic work in the 18th century was performed 
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by the Raasiaiu, for they sneoeeded in deUneatiog the 
whole of the northern ooast of Siberia. Some of this work, 
indeed, wae done at a atill earlier date. The Coseack 
Deechneff made an extraordinary voyage, in the eommer of 
1648, from the river Kolyma, through Behring Strait to 
Anadyr, a performance which tuui never since been equalled. 
Between 1738 and 1760 the matee Manin and Sterlegoff 
made their way in small sloops from the mouth of the 
Tenisei as far north as 75^ 15' N. The land from Taimyr 
to Cape Chelyuskin, the most northern extremity of Siberia, 
was mapped by the mate Chelyuskin, who discovered the 
extreme point in May 1742. To the east of Cape Chelyus- 
kin the Russians encountered greater difficulties. They 
built small vessels at Yakutsk on the Lena, 900 miles 
from its mouth, whence the first expedition was des- 
patched under Lieutenant Prontschichefif in 1735. He 
sailed from the mouth of the Lena to the mouth of 
the Olonek, where he wintered, and on September 1, 
1736, he got as far as 77*’ 29' N., within five nules of Cape 
Chelyuskin, which is in 77** 34' N. Both he and his young 
wife died of scurvy, and the vessel returned. A second 
expedition, under Lieutenant Laptieflf, started from the Lena 
in 1739, but encountered masses of drift ice in Chatanga 
bay, and with this ended the voyages to the westward of 
the Lena. Several attempts were also made to navigate 
the sea from the Lena to the Kolyma. In 1736 Lieutenant 
Laptieff sailed, but was stopped by the drift ice in August, 
and in 1739, during another trial, he reached the mouth 
of the Indigirka, where he wintered. In the season of 
1740 he continued his voyage to beyond the Kolyma, 
wintering at Nijni Kolymsk. In 1725 Vitus Behring, a 
Dane in the Russian service, received his instructions from 
Peter the Great a few days before the czar’s death. Two 
vessels were built for Behring at Okhotsk, and sailing in 
J uly 1728, he ascertained the existence of the strait between 
Asia and America which bears his name. In September 
1740 Behring again sailed from Okhotsk, with Steller on 
board as naturalist. ^In June 1741 Commodore Behring 
named the magnificent peak on the coast of North America 
Mount St Elias, and explored the Aleutian Islands. In 
November the ship was wrecked on Behring Island ; and 
the gallant Dane, worn out with scurvy, died there on the 
8th of December 1741. In March 1770 a merchant named 
liakhoff saw a large herd of reindeer coming from the north 
to the Siberian coast, which induced him to start in a 
dedge in the direction whence they came. Thus the New 
Siberian Islands were discovered, and for years afterwards 
the seekers for fossil ivory resorted to them. The Russian 
Captain Vassili Tchitsch^off in 1765 and 1766 made two 

C raevering attempts to penetrate the ice north of Spitz- 
rgen, and reached to 80*’ 30' N., and Russian parties 
twice wintered at ^11 Sound. But the result was the same 
as all others have obtained before and since ; the Spits- 
bergen route is evidently not the way to the Pole, 

The 18th century saw great progress in the collection 
and arrangement of geographical material, and in the work 
of surveying and map-n^ing. Collections of voyages and 
travels were brought together in the four quarto volumes 
of Astley (1745) and the two folios of Harris (1764); 
while Dr Hawkesworth edited the Government voyages to 
the Pacific in 1773. Sir Joseph Banks was the great 
patron of geography in England, aided by the indefati- 
gable labours of such critical jpeognphers as Bennell, 
Dalrymple, and Barrington ; while in France the great 
cartographer D’Anville introduced a habit of critical ac- 
curacy, and caused a complete revolutiod in the art of map- 
making. 

Towards the dose of the century it was recognized that 
geography served more extensive and important uses than 
had ever before been supposed. The route survey was 


sufficient for the traveller or soldier, while accurate charts 
guided the mariner across the ocean. But surveys are also Burvsyi. 
the basis of statistics and of administration, and rigorous 
accuracy became necessary. Surveys on a trigonometrical 
basiB, which have been proceeding in all the countries in 
Europe (except Turkey) and in India during the present, 
were commenced in the last century. In Great Britain the 
Ordnance Survey was begun in April 1784, when General 
Roy measured a base line on Hounslow Heath. The 
triangulation of the British Isles was commenced in 1784 
and completed in 1852. Maps based on trigonometrical oiaBses of 
surveys may eventually explain and illustrate the physical niaps. 
aspect of the whole globe, but at present they are neces- 
sarily confined to those nations which are in the front rank 
of civilization. Countries which are not so advanced are 
still obliged to be content with such maps as sufficed for 
all the world in the lost century, before the results of 
trigonometrical surveys were available. These secondary 
maps are adapted for the requirements of the countries 
which use them, being based on positions fixed by astro- 
nomical observation^ on cniss bearings, and often on chained 
distances. The third class of maps includes the work of 
explorers of unknown or little known regions, and of geo- 
graphers who delineate the features of such regions by 
compilation and by intelligent collation of the work of 
travellers. There are thus three grand divisions in the 
character and uses of maps. There are first those which 
aim at minute accuracy, aud which are intended as docu- 
ments for administrative purposes, and in pursuing exact 
statistical investigations. Secondly, there are maps which 
are based on less accurate surveys of countries less populous 
or less advanced in civilization ; these are useful for 
political, geographical, and military purposes, but are not 
to be relied on to the same extent or in the same way as 
is the case with those based on trigonometrical surveys. 

Thirdly, there are the roughly compiled maps of little 
known regions, which are constantly in course of improve- 
ment, and which do the work of pioneers. 

In treating here of the progress of geographical discovery 
in the present century, it is to those who prepare the last 
class of maps, to the pioneers— the discoverers— that we 
must mainly, though not exclusively, confine our attention. 

We propose to review the work of discoverers and explorers 
of the 1 9th century in two sections as regards time, — first 
during the first thirty, and secondly during the last forty- 
eight years. The Royal Geographical Society was found^ 
in 1830, aud forms a landmark. In each period we shall 
take first the work done in Asia, then Africa, then America, 
then Australia, then Polynesia, and finally the Arctic and 
Antarctic regions. 

At the beginning of the century British rule in India was Workm 
extended over the plains of the Ganges almost to the Sutlej, ludla. 
and the attention of evploreis was drawn to the mighty 
mass of the Him&layas. Captain Herbert, in 1818, at- 
temped to give a general view of the physical character 
of this great range, and Moorcroft reached the Mansarowa 
lake, and the upper courses of the Indus and Sutlej ; while 
Mr Manning, in 1811, was the only Englishman who ever 
visited Las^ the capital of Tibet The mission of Sir 
John Malcolm to Persia in 1808 led to much geographical 
work being achieved. On his staff was Macdonald Kinneir, 
who wrote a valuable memoir on the geography of Persia ; 
while at the same time Lieutenant J. Macartney, under 
Mountstuart Elphinstone, was collecting materials fora map 
of Afghanistan. In 1810 Pottinger and Christie made an 
important journey through Baluchistan by different routes, 

Christie afterwards visiting Herat and Yezd : and in 1827 
Mr Stirling of the Bengal Civil Service crossed the Ilazdrah 
mountains. 

The close of the war in 1815 led to numerous efforts for 
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the furtherance of geographical diecoveiy, especially in 
Africa and the far nortL In 1818 to 1820 Captain Lyon, 
R.N., and Mr Ritchie landed at Tripoli, and penetrated as 
far as Mourzouk ; and this led to more important ex- 
pedition of Major Denham and Captain dapperton, E.K, 
which was despatched by the Gk>vernment They landed 
at Tripoli in 1823, and advanced into the interior as far as 
the east coast of Lake Tchad, of which they gave a most 
interesting account, obtaining latitudes by meridian alti- 
tudes and longitudes by lunar observations. Ciapperton*8 
furthest point was at Saccatoo, westward of the lake, and 
here he was forced to turn back But in 1825 he was 
a^in employed to explore the interior of Africa, and this 
time he started from the Atlantic side with his faithful 
servant Richard Lander. Landing in the Bight of Benin, 
be succeeded in reaching Saccatoo from the west side, thus 
completing a route from Tripoli on the Mediterranean to the 
coast of Guinea. But at Saccatoo the gallant sailor suc- 
cumbed at last, dying on the 13th of April 1827. His 
faithful servant Lauder returned to the coast ; and in 1830 
he and his brother were employed to explore the course of 
the Niger or Quorra. They embarked on the river near 
Boossa, passed through the Yorriba country, and came out 
at the mouth of the Nun. 

The Admiralty also considered that a river of such 
magnitude as the Zaire or Congo ought to be explored. 
Captain Tuckey, R.N., was selected to conduct the Congo 
expedition, and received command of a steamer called the 
“ Congo,** with a crew of 49 officers and men. The expedi- 
tion reached the mouth of the great river on July 5, 1816, 
and proceeded up to the foot of the falls of Yellala, the 
farthest point hitherto reached. Captain Tuckey, with 15 
of his party, landed on the north shore on the 14th of 
August; and, after travelling for about 40 miles over a hilly 
country, he reached the head of the falls and the banks of 
the upper river. He had explored the river for a distance 
of 280 miles from the sea. But death overtook the com- 
mander of the expedition and several officers, and the 
“ Congo ** returned in command of the master, Mr Fitz- 
maurice, after executing the survey from the foot of the 
falls to Embomma. 

South South America had produced two eminent physical geo- 
America. graphers, namely, Caldas of Bogota and Unanue of Lima, 
before the sceueiy of the Orinoco and the Andes became 
familiar to Europe through the charming narratives of 
SL??' Humboldt. It was in 1799 that the great Prussian natu- 
boidt. embarked at Corufia, and landed at Cumana on the 

coast of Venezuela. His observant eye and bright imagina- 
tion, combined with habits of scientific thought, produced 
pictures of the physical aspects of the regions he explored 
which are quite unequalled. What he said of George 
Forster is even more true of himself; <*He depicted in 
pleasing colours the changing stages of vegetation, the rela- 
tions^ of climate and articles of food in their influence on 
the civilization of mankind. All that can give truth, indi- 
vid^ity, and distinctiveness to the delineation of exotic 
nature is united in his work.” The Orinoco and Cassiquiari, 
tlie falls of Tequendama, the mountains of Quindiu, 
Chimborazo, and Quito, Cajamarca, and the upper Amazon, 
^d the varied sceneiy of Mexico, are imprinted on the 
imagination with life-like form and colouring by this great 
master of description. His service to geommphy was far 
greater than that of any mere discoverer. Humboldt left 
the New World in 1804. 

Antio The greatest and most important enterprise, after the 
peace of 1815, was the renew^ of Arctic exploration under 
the auspices of Sir John Barrow. To the gieat work of 
Scoresby, and to the careful observations of himself and his 
father, we are indebted for the most exhaustive account of 
the Spitzbeigen seas, and of the ice which encumbers 
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Wlmn the Government expeditions were undertaken, the 
volumes of Scoresby formed a storehouse of useful and 
well-digested information. The true object of modem 
Arctic enterprise has been the advancement of science, a 
noble and sufficient reason for incurring expenditure and 
facing dangers and hardships. In consequence of Sir John 
Barrow’s representations, orders were given in 1818 for the 
preparation of four vessels for Arctic service,— two to attempt 
the passage from the Atlantic to the Pacific, and two to 
attempt an approach to the North Pole. But, as Sir John 
Barrow himself explained, the main objects were not the 
accomplishment of voyages by these routes, but the acquisi- 
tion of useful knowledge. Sir John Ross, who commanded 
one of the two expeditions, circumnavigated Baffin’s Bay on 
the track of that great navigator, and re-established his 
fame. Captain Buchan, who led the other, battled with 
the impenetrable pack to the north of Spitzbergen, like 
Phipps before him, and then returned. There can be no 
great success without continuity of effort and perseverance, 
and the early voyages of this century achieved lasting 
results, because those who sent them out were endowed 
with tenacity of purpose. No sooner had Ross returned 
than Parry was appointed to command two strongly built 
vessels, the “Hecla” and ** Griper,” and to proceed on the 
same service. On the 11th of May 1819 Parry sailed, and Parry, 
on the 1st of August he entered the portals of Lancaster 
Sound, and commenced the discovery of a new region. He 
succeeded in sailing for 300 miles along the southern shores 
of the islands which now bear his name, among ice floes of 
moderate thickness, until he reached the edge of the im- 
penetrable polar pack at tlie western extreme of Melville 
Island. He went as far as it will ever be possible for any 
vessel to go in this direction, and then wintered in a 
harbour of Melville Island. In 1820 he returned with a 
rich harvest of scientific observations, and of valuable in- 
formation in all branches of inquiry. This first expedition 
was most successful. Parry’s second voyage was into 
Hudson’s Bay in search of a passage westward in that direc- 
tion. He discovered a strait (that of ** Fury and Hecla ”), 
and passed two winters 1821-23 on the coast of Melville 
Peninsula. The third voyage (1824-25) was again up 
Baffin’s Bay ; but it was unsuccessful, and one of his vessels, 
the “Fury,” was lost. Still every voyage, whether success- 
ful or not in its main object, brought back valuable results. 
Meanwhile the “ Griper,” commanded by Captain Clavering, 
had, in 1823, penetrated through the ice to the east coast 
of Greenland m 76^ N., to enable Captain Sabine to take 
pendulum observations in that position. The Russian 
Captain Lutke had also surveyed the west coast of Novaya 
Zemlya from 1821 to 1824. Parry, after his return from 
the third voyage, proposed an attempt to reach the Pole by 
travelling over the ice during the summer, on the Spitzbergen 
meridians. He sailed on this service in the Hecla” on 
the 3d of April 1 827, and, after placing her in a secure 
harbour in Spitzbergen, he began his bold and interesting 
attempt with two boats, fitted with runners for being 
dragged over the ice. But the whole mass of ice was drift- 
ing south faster than Parry’s men, with all their efforts, 
could advance north. However, on July 23, 1827, ha 
attained the latitude of 82° 45* N., which continued to be 
the highest parallel ever reached by man until Captain 
Markham went beyond it in 1876. Parry returned to 
England in October. Another expedition of a private 
character left England In June 1829 under the command 
of Sir John Ross, who was accompanied by his distin- 
guished nephew James 0. Ross. In August they reached 
Lancaster Sound, and then proceeded southwards down 
Regent’s Inlet, wintering on the most northern peninsula 
of America, to which Ross gave the name of Boothia. Here 
they passed three winters, while, daring the intervening 
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«ammen, some exploring work was accomplished, and 
James Boss planted the Union Jack on the North Ma^etlc 
Pole on the 1st of Jane 1831. At last they were for^ to 
abandon their little Tessel the Victory,” and make their 
way to the whalers in Baffin’s Bay in open boats. They 
were picked up and arrived in England after an absence of 
four yeara 

W^e these bold and perilous voyages were being con- 
•ducted in the Arctic seas, a series of land journeys completed 
the delineation of the nortiiem coast of America, whi<m had 
just been touched at two points in the last century, by 
Hearne and Mackenzie. From 1819 to 1823 the gallant 
^ir John Franklin, with Dr Eichardson and George 
Back, were struggling to explore the Arctic coast eastward 
from the mouth of the Coppermine Biver. After great 
sufferings they embarked on the river on June 30, 1820, 
reaching the mouth on July 18, and exploring 550 miles 
of coast line tq tiie eastward, as far as Point Tumagain. 
On the return journey across the barren lands, the party 
escaped death from starvation almost by a miracle. Un- 
daunted by this terrible experience, Franklin, Richardson, 
and Back started on another expedition in 1825, this time 
by descending the Mackenzie River. Reaching its mouth 
on July 7, Franklin and Back discovered 374 miles of coast 
to the westward, as far as Return Reef ; while Richardson 
explored the space between the mouths of the Mackenzie and 
Coppermine. In 1833 Back undertook a third journey 
with the object of succouring the Rosses, who had long been 
missing. He discovered and explored the Back or Great 
Fish River for 530 miles, and in July 1834 reached its 
mouth in the Arctic Ocean. The gaps on the north coast, 
which were left by Franklin and Back, were subsequently 
filled in by servants of the Hudson’s Bay Company. In 
1837 Messrs Simpson and Dease, in a boat, connected 
Return Reef with Cape Barrow. In 1839 the same ex- 
plorers went from Cape Turnagain to the mouth of Back’s 
River, and still further eastward to Castor and Pollux River. 
On August 26, 1839, Simpson built a cairn at Cape 
Herschel, on King Wi^m Island, separated by a strait ten 
miles wide from the mainland. Dr.Rae was sent in 1846 
to winter in Repulse Bay, and in 1847 he travelled round 
the Gulf of Akkoolee and connected the work of Ross ia 
Boothia with that of Parry during his second voyage. In 
1854 he united the work of Ross with that of Simpson, and 
ascertained that Boothia was connected with the mainland 
of America by an isthmus. Thus the whole northern coast 
of America was explored and delineated without a breaL 

The Russians were engaged on daring Arctic exploration 
at the same time. In 1809 to 1812 a Russian officer named 
Hedenstrom surveyed the New Siberia Islands; and in 
1821 Lieutenant Anjou made farther investigations respect- 
ing the state of the ice to the northward. Baron Wrangell 
prosecuted similar researches from his headquarters at Nijni 
Kolymsk, near the mouth of the Kolyma. He made four 
sled^ journeys over the Polar Sea from 1820 to 1823, ex- 
ploring the coast from the Kolyma to Cape Chelagskoi, and 
making several attempts to advance northwards, but always 
encountering weak ice. Wrangeirs interesting narrative is 
an important addition to Arctic literature. 

Bqilo The Russians, as well as the French, sent several voyages 
vatioii into the Pacific daring the first half of the 19th century. 

Admiral Kxwnstem made a voyage round the 
world, and his pupil, Otto von Kotzebue, son of the 
dramatist, commanded the ^^Rurick” from 1815 to 1818 
on a voyage of discoveiy. He discovered the great bay 
known as Kotzebue Soun^ sounded in Behring Strait, and 
made careful observations of the currents. Wintering in 
California he returned to the Aleutian Islands in the follow- 
ing spring'; and daring the voyage homewards he dis- 
covert several new islands in Pacific, especially 


Ronmnzoff and Krusenstern in the Dangerous Archipelago. 
During another Russian voyage, commanded by &lling- 
hansen, Lazareff and other coral islands in the Dangerous 
Archipelago were discovered, and in 1828 Captain Lutke, 
in the Seniavine,” surveyed the Caroline group. Captain 
Freycinet, the officer who served with Baudin and edited 
his work, also examined the Caroline Islands in the ‘‘Uranie” 
in 1819, but his voyage was maiuly in the interests of 
natural history. Duperry in 1822-23 did some surveying 
work on the coast of New Ireland. But the most important 
French voyage was that of Dumont D’Urville, who was 
sent out to seek for traces of La Perouse in 1828. He 
visited Tecopia and other islands in the ** Astrolabe,” and 
was nearly a month at Vanikoro collecting relics of the ill- 
fated expedition. The voyage of D’Urville contributed 
largely to the advancement of science, and resulted in the 
publication of a magnificent work in 1830. 

The only English scientific voyage to the Pacific in this 
period was sent out mainly to co-operate with Parry in his 
third voyage, and Franklin in his second journey. It was 
commanded by Captain Beechey, who had been first lieu- 
tenant with Parry during his first Arctic voyage, and on 
May 19, 1825, he sailed from Spithead in H.M.S. Blos- 
som.” After visiting Easter, Gambier, Pitcairn, and other 
islands, the Blossom ” arrived at Honolulu on May 20, 

1826, and in July she was in Behring Strait, entering 
Kotzebue Sound on the 22d. Proceeding along the north 
coast of America, the ship’s barge got os far as 156° 21’ W. 
to a low cape called Point Barrow, at the very time when 
Franklin and Back were at Return Reef. The accurate ex- 
amination of the coast was made under circumstances which 
demanded groat fortitude and perseverance, and reflects 
credit on the officers and crew. The Blossom ” returned 
to Honolulu in January 1827, and arrived at Macao on the 
12 th of April Captain Beechey next proceeded to survey 
the Loo Choo and Bonin Island and, after another visit 
to the far north, and the coasts of CaUfomia and Mexico, 
he returned home by Cape Horn and arrived at Woolwich 
on October 12, 1828. His valuable and interesting narra- 
tive, in two volumes, was published in 1831. Mr James 
Weddell, a master in the navy, made a voyage to the 
Antarctic Ocean in 1822-24, and went as far south as 74*. 

The Royal Geographical Society was founded in 1880, 
and forms a landmark in the history of discovery. The 
men who initiated the idea and gave it shape were Sir John phieal 
Barrow, Sir John Cam Hobbouse, Sir Roderick Murchison, Soolcty. 
Mr Robert Brown {Princeps Bcdaniciynm), and Mr Bartle 
Frera They formed the Foundation Committee. The first 
president was Lord Goderich, and the vice-presidents Sii 
John Barrow, Colonel Leake, Sir John Franklin, and Mr 
Qreenough, Through this organization explorers and 
students were encouraged and assisted, information w<»s 
systematically collected and arranged, and the work of di 
covery was advanced A similar society in Paris preceded 
that of London in point of tin)e, and now every civUized 
country has established a Geographical Society. 

Our rapid review of the progress of discovery since the Asia 
fouudation of the Geographical Society will commence with 
the continent of Asia, where there were and still are vast 
and most interesting unexplored regions. In British India 
the Trigonometrical Survey has been proceeded with, and is 
now approaching completion. During its progress the 
HimAlajun peaks were measured, and in 1848 Sir Andrew Hiiai 
Waugh fixed the height of the loftiest, which he named 
Mount Everest, at 29,002 feet above the sea. In 1831 
Humboldt publi^ed his Jsie Cmtraley which, with the 
Erdkande vm Atien of Carl Ritter, ^ve new and clearer 
ideas of the orography of Central Asia. Many travellers 
explored the remoter parts of the HimAlayan chain ; whilq. 
in 1848, Dr Hooker in Sikkim, and Dr Thomson in Ladak* 

X. — *5 
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iMohed the eammits of the paAsee leading to Tibet and 
TarkendL, Onr relationa with Afghanistan led to farther 
exploration In 1840 Lieutenants Abbott, Oonolly, and 
Bhidrespear visited Khiva, and in 1841 Colonels St^dart 
luid Oonolly were murdered at Bokhara, while Eldred 
fottinger gallantly defended Herat. Sir Alexander Bumes 
had previoudy made his remarkable journey from Cabul to 
Bokhara and back through Peiaia, and in 1838 Lieutenant 
Wood of the Indian Navy discovered the source of the Oxus. 
Butakoff and other Bussian ofScers, in 1848 and subsequent 
years, surveyed the sea of Aral, and Middendorf made ex- 
tensive explorations and discoveries in Siberia. After the 
Afghan war it was long before any progress was made in the 
exploration of Central Asia, but &rou^h the opening of the 
treaty ports in China and the navigation of the Yangtsze a 
considerable increase was made in our knowledge of the 
Celestial Empire. In 1869 Mr B. B. Shaw and Mr Haywood 
reached the cities of Yarkand and Kashgar, and Mr Shaw 
published a most graphic account of the physical aspects of 
Eastern Turkestan. In the previous year Mr Ney Elias 
surveyed the Yellow River of China, and afterwards made 
a journey through a previously unknown portion of western 
Mongolia; and during 1866-68 the distmguished French 
geographer Lieutenant Qarnier surveyed the course of the 
great Cambodian river. The Russians, meanwhile, in their 
advance into Central Asia, had enabled scientiGc travellers 
like Fedchqpko and others to explore Khokand and the 
northern part of the Famir, and the more adventurous 
Pijewalski made important journeys through Mongolia and 
to the frontiers of Tibet. Colonels Wdker and Mont- 
gomerie, of the great Trigonometrical Survey of India, 
organized a system of training native explorers, who made 
journeys across the Pamir and to the upper waters of the 
Oxus, as well as through the previonsly unknown parts of 
Tibet In the last mission of Sir Douglas Forsyth to 
Kashgar, Captain Trotter of the Trigonometrical Survey of 
India formed one of the staff. He did much valuable ex- 
ploring work on the Pamir table-land, and verified the work 
of Lieutenant Wood at the source of the Oxus. In 1845 
MM. Hue and Oabet travelled through Tibet; and in 
western China the French missionaries have since done use- 
ful geomphical work. English diplomatic officers have 
found their way from the south-western provinces of China 
into Burmah, and Baron Riclyhofen has made very exten- 
sive e|q>loring journeys throu^ the Chinese empire. The 
most important journey across Arabia in the present cen- 
tury was made by Mr W. Qiiford Palgrave in 1863. 

Qeographical discoverers of the 19th century have had a 
great work to do in Africa. D’Anville and his successors 
cleared off all that was uncertain on the map, all that had 
come from the information given by Duarte Lopez to 
Pigafetta, and from Leo Africanus, and left a great blank. 
James Bruce and Mungo Park, Clapperton and Tuckey, 
merely touched the edges or penetrated in single lines 
Mross the vast unknown area. But they have been 
followed by many other^ and now great progress has been 
mada In 1831 Monteiro and Qamitta were sent by the 
Portuguese Government, in the footsteps of La Cerda, to 
the capital of Cazembe; while, in 1849 and 1843-47, 
Ladislaus Magyar and Gra^a explored some of the southern 
affluents of the Congo. Rtippell (1838), Harris (1843), 
and Dr Beke (1840), Lefebvre and DiUon (1839-43), 
Ferret and Galinier (1847) improved the existing know- 
ledge of Abjrssinia, to which a further important contribu- 
tion was made by the expeditionary field force sent in 1867- 
68 to enforce the release of English captives ; and progress 
was made, under the auspices of the Egyptian Government, 
in exploring the White Nile above Kliartoum. In 1849 
the d^overies of Denham and Clapperton were followed up 
by Richardson, Overweg, and Barth, who, like their pre- 


decessors, went from Tripoli to^ Monnmnk, the capital of 
Fezzan. The two first died in Africa, but Dr Bardi 
returned home with a rich harvest of results. He reached 
Konka the capital of Bomou, on Lake Tchad, and in 1851 
he visited the south side of that lake, aud advanced some 
distance to the eastward. In 1852 he was at Saooatoo^ 
where Clapperton died, whence he crossed the Niger and 
eventu^y reached Timbuctoo. After a stay of some 
months Dr Barth left Timbuctoo in March 1854, and got 
back to Tripoli in the end of 1855, being the sole survivor 
of his party. Dr Vogel, in 1853-57, followed np the dis- 
coveries in the direction of Lake Tchad, and fell a victim 
to science ; and the researches of Dr l^ikie in 1854 sup- 
plemented the work of the Landers in the lower part of the 
course of the Niger. Dr Baikie also explored 250 miles oi 
the river Chadda or Benue. 

On the eastern coast of Africa, the missionaries Rebmann 
and Krapf ascertained the existence of the snowy peaks of 
Kenia and Kilimanjaro near the equator, and collected 
reports touching the equatorial lakes in the interior. This 
led to the expedition of Captain Burton in 1857, who, ac- Bmm 
eompanied by Captain Speke, landed opposite to Zanzibar, 
and, advancing westward, discovered Lake Tanganyika. 
Captain Burton’s admirable description of the region 
between the coast and the great lake he had discovert is 
one of the most valuable contributions to African descriptive 
geography. His companion, Captain Speke, made an ex- Spekiw 
cursion northwards to the southern coast of a lake which 
he judged to be a main source of the Nile. In this belief 
he again set out iu 1860 to attempt the achievement of a 
journey from Bagamoyo, opposite Zanzibar, to the Nila 
This great enterprise was crowned with success. Speke 
traced out the western shore, and visited the northern outlet, 
of the Victoria Nyanza, the main reservoir of the White 
Nile. He then marched northwards to Gondokoro and 
descended the Nile. He had heard of a second great Nile 
reservoir, which Sir Samuel Baker discovered in 1864, and 
named the Albert Nyanza. The Bahr el Ghazal and other 
western feeders of the Nile were visited by Consul 
Petherick, and explored in 1868-71 by Dr Schweinfurth, 
whose work ranks with that of Burton as a record of African 
discovery. 

The travels of Dr Livingstone in Southern Africa also LiTiogi 
added considerably to our knowledge of the geography of itana 
that continent. In 1848 he started from Cape Colony, 
visited Lake Ngami in 1849, and eventually reached the 
Portuguese town of St Paul Loanda in 1855. Thence 
he marched across the continent, discovering the mat falls 
and a considerable part of the course of the Zan^esL In 
his second expedition be proceeded up the Zambesi and its 
tributary the Shire, and discovered the Lake Nyassa. On 
his third and last expedition he landed on the east coast 
at the mouth of the Rovuma, and made his way thence to 
Lake Nyassa. The great traveller then followed in the foot- 
steps of Dr Lacerda and Monteiro to the Cazembe’s capital, 
and thence to Lake Tanganyika. From TJjgi, on that lake, 
he made his way westward to the river Lualaba (the upper 
course of the Congo), and returning in a destitute condition 
to Ujiji, he was there succoured by Mr Stanley. Finally 
he once more started, and died in the midst of his dis- 
coveries among ib remoter sources of the Congo. Lieuten- Qum 
ant Osmeron’s expedition in 1873 had for its main object 
the succour of Livingstene, but the news of the great 
traveller’s death was received at Unyanyembe. Cameron 
then continued his march by a new route to Ujiji, and 
completed the survey of the sonthem half of Lake Tan- 
ganyika, discovering the Luknga outlet Thence he ad- 
vanced westward across the Manynema country to Living- 
stone’s furthest point at Nyangwe, crossed we Ln^b^^ 
and traversed the whole width of the African oontinenV 
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ItAoUi. nachioff St Paal Loanda on the west coast Mr Stanley 
followed in 1874. He circomnavigated and fixed the out- 
line of the Victoria Nyanxa, followed Cameron across Lake 
Tauganjika to Nyangwe, and then descended the great 
Biver Congo, discovering its conne, and connecting the work 
of Livingstone with that of Tnckey. Mr Young has since 
completed the survey of Lake Nyassa ; Naohtigal has sup- 
plement^ the work of Barth and Vogel in the Tdh^ 
region ; while Duveyrier and other French explorers have 
examined the region of the Sahara. In the far south the 
Limpopo basin, and the country intervening between the 
Limpopo and Zambesi, have been made known to us by St 
Vincent Erskine and Elton, Carl Mauch and Baines. Thus 
the extent of the unknown parts of Africa has been rapidly 
curtailed, while our knowledge has been widened during 
the last half century. 

Amerl- On the American continent scientific progress has been 
^ made in the United States and the dominion of Canada, 
where, within the last half century, boundary commissions 
and surveys have fixed positions and described previously 
8oath unknown regions of great extent In South America there 
are vast unexplored regions to the eastward of the Andes, 
and in the basins of the great rivers. Sir Bobert Schom- 
burgk did much valuable work in Guiana, and explored the 
delta of the Orinoco in 1841 ; while Spix and Martius, 
Poeppig and Castelnau, Maw and Smyth, Herndon and 
Gibbon, Spruce and Bates, Wallace and Ghandless, and 
others, explored the basin of the Amazon. The labours of 
Pissis in Chili, of Baimondi and Werthermann in Peru, of 
Codazzi in Colombia and Venezuela, and of Morales and 
others in the Argentine Bepublic, have been most valuable 
to geographical science. In Patagonia, Fitz Boy and King 
explored the Santa Cruz river, Cox and Morales have since 
added to our knowledge, and Commander Musters, B.N,, 
was the first traveller who traversed the whole of Patagonia 
from south to north, 960 miles of latitude, of which 780 
were previously unknown to Europeans. 

Aua- The difficulty of exploring the interior of the Australian 
craiu. continent was caused by the scarcity of water, and the 
immense distances it was necessary to cross without supplies 
of any kind. Hence the work of exploration has required 
and cmled forth high and noble qualities in a degree quite 
equal to any that have been recorded in any||her part of 
the world. The names of Sturt and Leichhardt, of Eyre 
and Grey, of Macdouall Stewart and Burke, of Gregory, of 
Forrest and Warburton, will be handed down as those of 
intrepid and courageous explorers who laid open the secrets 
of the interior of Australia, 

PBciila The Pacific Ocean was explored by numerous expeditions 
during the 18th and early part of the 19th centuries. Still 
much remained to be done in the way of verification and 
more complete survey. From 1826 to 1836 Captain 
Fitzroy, with the naturalist Darwin, surveyed Mageflan’s 
Strait and the west coast of South America ; and further 
important surveys in the Pacific were afterwards executed 
by Captain Wilkes of the United States Xavy, and by 
Belcher, Kellett, and Denham. 

Amtlo But the great geographical work of the present century 
must be the extension of discovery in the Arctic and 
woriL Antarctic regions. Progress has been made in both direc- 
tions, and in both much remains to be done. It is this 
polar work which calls forth the highest qualities of an ex- 
plorer; it is here that the greatest difficulties must be 
overcome; and it is here that the most valuable scientific 
results are to be obtained. 

Between the years 1830 and 1843 much was done in the 
Antarctic regions. In 1830>32 Mr John Biscoe, B.X., 
made a voyage in a brig belonging to Messrs Enderby, and 
discovered Enderby Land ” and ** Graham Land ’’ in 67* 
8. ; and from 1837 to 1840 Dumont d’Urville discovered 


“La Terre Ad^e ** and “OoW darie,” going as far south 
u 66* 30'. Auckland Island was discovered by Bristow 
in 1806. In 1839 Balleny, in another vessel bdonging to 
Messrs Enderby, discovered the Balleny Islands in 66* 44' S., 
and Sabrina Islwd in 65* 10' S. The Antarctic expedition 
of Sir James Boss sailed from England in 1839. in 1840 E 
Sir James explored Kerguelen Island, and wintered at 
Hobart Town. He then visited the Auckland Islands, and, 
crossing the Antarctic Circle, reached the great icy barrier, 
and discovered Victoria Land, with its lofty volcanoes, in 
January 1841. He gained the latitude of 78* 4' S. in 187* 
E., and established the continuity of the southern continent 
from 70* to 79* S. In 1841 Boss again wintered at Van 
Diemen’s Land, and in January 1842 crossed the Antarc- 
tic circle in 156* 28' W. He was once more stopped by 
the great icy barrier in 78* 10' S., after having penetrated 
through ice fioes of more than 1 000 miles in width. Eztrap 
ordinary dangers were encountered in the ice, many valuable 
observationis were taken, and in 1842 the expedition 
wintered at the Falkland Islands. In the following season 
another exploring voyage was made beyond the Antarctic 
Circle, and in September 1843 this most important expedi- 
tion returned to England. 

On the return of Sir James Boss attention was once more 
turned to the Arctic regions; and in the spring of 1845 
Sir John Franklin’s Arctic expedition, consisting of the 
“ Erebus ” and “ Terror,” sailed from Woolw^ His in- 
structions were to make the Norih-West Passage, but the 
main object of the expedition was the advancement of 
science, and to secure it the must accomplished officers in 
the navy were appointed, as well as the eminent naturaliA 
Dr Goodsir. It is now ^own that, in the first and second 
seasons, the expedition was very successful. In 1845 Sir 
John Franklin made a remarkable run up Wellington 
Channel to 77* X. ; in 1846, proceeding south, he had 
almost achieved the Xorth-'West Passage when his ships 
were permanently beset to the north of King William Island 
in 70* 5' X. and 98* 23' W. Here the veteran explorer 
died on June 11, 1847 ; and all bis companions perished 
in the attempt to reach one of the Hudson’s Bay Company’s 
settlements in the summer of 1848. Those among them 
who reached Cape Herschel, and it is certain that some did 
reach that point, undoubtedly discovered the North-West 
Passage. 

The expeditions which were sent out in search of Sir 
John Franklin’s shipe did much important geographical 
work; but their principal use was the establishment, 
tlirougb their meaxis, of the true method of extensive Arctic 
exploration. The ^nd object of the officers and men em- 
ployed on this service was the relief of their missing country 
men, and their utmost efforts were devoted to the examina- 
tion of the largest possible extent of coast-line. Hence the 
discovery of the modem system of Arctic sledge travelling, 
the only efficient means of exploring the icy redoes around 
the North Pole. In 1848-49 Sir James Boss discovered the 
western side of North Somerset, and Sir Leopold M^Clintock 
served his first apprenticeship in the ice under that vetcrun 
explorer. Austin’s expedition sailed in 1850, and wintered 
nearly in the centre of the region discovered by Parry 
during his first voyage. It was then that M’Clintock 
developed and put in practice the system of Arctic sledge- 
travelling which has since achieved such grand results; and 
Captain Ommanney, M*Clintock, and his colleagues Sherard 
Osbom, Frederick Mecham, Bobert Aldrich, and Vesey 
Hamilton made what were then unparalleled journeys in 
various directions. In December 1849, also, Captains 
Collinson and M*Clure went out to conduct further search 
by way of Behring Strait The former made the most 
remarkable voyage on record along the north coast of 
America, while McClure took his ship between the west 



196 G E 0 G ] 

cout of BaolEs Island and the tremendous polar pack, nntS 
he was within sight of the position attained by Parry in 
his first from Baffin’s Bay. Here McClure’s ship 

was finally iced up in the Bay of Qod’s Mercy. On the 
return of Austin's expedition, the same ships were again 
sent out under Captains Belter and Kellett by Baffin’s 
Bay; and M'Olintock, Osborn, Mecham, and Hamilton, 
who were once more in the front rank of searchers, sur- 
passed even their former efforts. Mecham discovert a 
record left by McClure on Melville Island which revealed 
his position, and thus he and his officers and crew, by 
marching from their abandoned ship to the Resolute ” and 
returning to England with the expedition of Belcher and 
Kellett, were enabled to make the North-West Passage 
partly by ship and partly sledging over the ice. They all 
returned in 1854. But the concluding search was made 
by Sir Leopold M*Clintock in the *^Fox” from 1857 to 
1859, when he found the record on King William Island, 
and thus discovered the fate of Franklin. These search 
expeditions added immensely to our knowledge of the 
Arctic regions, and established the true method of explora- 
tion. Sea voyages in the summer season are useful for re- 
connaissances, but efficient polar work can only be achieved 
by wintering at a point beyond any previously reached, and 
sending out extended sled^ parties in the spring. 

After the return of M^Clintock, England neglected the 
great work of Arctic exploration for fifteen years ; but a deep 
interest was taken in the discovery of the unsown polar 
regions by other nations, and numerous efforts to explore 
them were made in the interval In 1853-55 Dr Kane, 
with the American brig ** Advance,” wintered just within 
the entrance of Smith Sound, and sent an exploring party 
for some distance up the east side of the channel ; and in 
1860-61 Dr Hayes wintered near the same spot, and made 
a sledge journey up the west side. Ten years afterwards 
Captain Hall, accompanied by Dr Bessels, a German scien* 
tific explorer, sailed in the ** Polaris” in August 1871, and 
succeeded in making his way up the channels leading north 
from Smith Sound for 250 miles, wintering in 8V 38' N. 
Captain Hall unfortunately died in the autumn of 1871, 
and bis comrades returned after suffering great hardships. 
The ** Polaris” was abandoned, but she had attained the 
highest latitude ever reached by any vessel up to that date. 
In the direction of Spitsbergen and Novaya Zemlya the 
Norwegian walrus hunters made many daring vuvages. 
They circumnavigated both tliose masses of Arctic land, and 
yearly frequented the hitherto closed Sea of Kara. The 
Swedes, under the lead of the accomplished and indefati- 
gable Nordenskiold, have made voyage after voyage to 
Spits- Spitsbergen, and afterwards to the north-east The first 
Swedish expedition to Spitzbergen was in 1857, the second 
in 1861, the third in 1864, the fourth in 1868, consisting 
^ ’ of the steamer ** Sophia,” which reached the highest latitude 

ever attained by a vessel trying the Spitzbergen route, 
namely, 8r 42' N. In 1872 a fifth expedition started, 
and Nordenskiold then passed his first winter in the Arctic 
regions, and ^ined experience of sledge-travelling in the 
spring, exploring a large area of North-East Land. Ex- 
perience also proved that the Spitzbergen route was not one 
by which large results could be secured, although the 
scientific researches of the Swedes in Spitzbergen itself were 
most valuable. In 1875 therefore Professor Nordenskiold 
made his first attempt towards the north-east, reaching the 
mouth of the Yenisei ; and in 1876 he made an equally 
successful voyage in the same direction. The Germans also 
entered the field of Arctic enterprise. In 1868 Captain 
Koldewey made a summer voyage to Spitzbergen, and in 
1869-70 he went in the ** Germania ** to the east coast of 
Greenland, accompanied by Lieutenant Payer, wintered at 
the Pendulum Island, disMvered by davering in 1823, 
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whence they made a sledge journey to the northward as 
far as 77^ and explored a deep fjord in about 73" 15' N. 
during the navigable season. English yachtsmen, notably 
Lament and Leigh Smith, were also in the field ; and the 
latter made important corrections of the charts of North- 
East Land. But by far the most important and successful Autoiui 
voyage in this period was that of Lieutenants Weypiecht 
and Payer in the Austrian steamer “Tegethoff.” Ruling 
in 1872, they were beset in the ice to the north of Novaya 
Zemlya during the winter of 1872-73, and were drift^ 
northwards until, on August 31, 1873, they sighted a pre- 
viously unknown country. It proved to be very extensive, 
and was named Franz Josef Land. In March 1874 
Lieutenant Payer started on an extended sledge journey, in 
the equipment of which he closely followed M^dintock’s 
system. He discovered a great extent of coast-line, and 
attained a latitude of 82" 5' N. at Cape Fligely. The 
Austrian explorers were eventnaUy obliged to abandon the 
‘^Tegethoff,” reaching Norway in September 1674; but 
their expedition was a great success, and thev added an ex- 
tensive region to the map of the known world. 

In England the very important branch of geographical EngUih 
research relating to the Arctic regions was neglected by the 
Government during this interval of fifteen years, while Ameri- 
cans. Swedes, Norwegians, Germans, Austrians, and English ^ 
yachtsmen were making praiseworthy efforts with more or 
less success. The resumption of English Arctic researdi on 
an adequate scale is due to the exertions and arguments 
of Admiral Sherard Osborn from 1865 until 1875. He set 
forth the valuable results to be obtained, and the means 
of success. Basing his arguments on long experience, be 
showed that it was necessary for success that an expedition 
should follow a coast-liue, that it should pass beyond any 
point previonsly reached and there winter, and that the 
work should be completed by extended sledge parties in 
the spring. At len^h an expedition was fitted out on 
these principles, the Smith Sound route was selected, and 
in May 1875 the “Alert” and Discovery” sailed from 
Portsmouth under the command of Captain Nares. As Nam. 
regards the ice navigation the success of the expedition was 
complete. Captain Nares, in the face of unparalleled diffi- 
culties, brought the ships to a point farther north than any 
vessel of any nation had ever reached before, wintered the 
“Alert” in 82^' 27' N., and, in the face of still greater 
difficulties, brought both vessels safely home again. The 
extended sledge-travelling called forth an amount of heroic 
devotion to duty, and of resolute perseverance in spite of 
greater obstacles than had ever been encountered before, 
which add a proud page to the history of English naval 
enterprise. The exploring parties were led by Commander 
Markham and Lieutenants Aldrich and Beaumont. Ad- 
yancing over the great frozen Polar Sea, Markham reached 
83" 20^ 26" N., the highest latitude ever attained by any 
human beiog. He thus won the blue ribbon of Arctic dis- 
covery. Aldrich discovered 200 miles of coast to the west- 
ward, while Beaumont added to our knowledge of the north 
coast of Greenland. The results of the Arctic expedition 
of 1875-76 were the creation of a young generation of ex> 
perienced Arctic officers, the discovery of 300 miles of new 
coast-line and of a large section of the Polar Ocean, the 
attainment of the highest latitude ever reached by man, a 
year’s magnetic and jneteorological observations at two 
stations both farther fiortli than any before taken, tidal 
observations, the examination of the geology ot a vast region 
and the discovery of a fossil forest in 82" N., and la^e 
natural history collections representing the fauna and flora 
of a new region. 

The return of this memorable expedition again inciteo 
our neighbours to further efforts. In the summer of 1678 
the Dutch entered the field, and the schooner “ William 
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Barents,” under Lieutenants de Bruyne and Koolemans 
Beynen, made a useful reconnaissance of the Barent’s Sea ; 

Swedish while Professor Nordenskidld left Sweden in July 1878, 
in the weU-equipped steamer Vega, ” to achieve the North* 
East Passage. In August he rounded Cape Ohel^kin, 
the most northern point of the Old World, and reached the 
mouth of i^e Lena. *But much work remains to be done 
in the polar regions, in order to complete the connexion 
between ijdrich's furthest in 1876 and M^Clintock’s in 
1854, to complete the discovery of the north side of 
Greenland, to explore the northern bounds of Franz Josef 
Land, and to discover lands north of Siberia. 

There is one great branch of physical geography which 
has only been effectively studied within the last thirty 
years, namely, the physical geography of the sea. Mathew 
Fontaine Maury, by his wind and current charts, by his 
trade wind, storm, rain, and whale charts, and above all 
hj his charming work The Physical Oeography of the 
SeOj gave the first impulse to this study. It was Captain 
Maury who organized the first deepHsea soundings in the 
North Atlantic, which up to that time was deemed to be 
unfathomable; and when his work was published, the 
illustrious Humboldt declared Maury to be the founder of 
a new and important science — the meteorology of the sea. 
He first took charge of the Washington Observatory in 
1842 ; he resigned that post under a deep sense of duty in 
April 1861, after a career of great usefulness; and he ended 
a noble and well-spent life in 1872. The investigations 
into the physical geography of the sea, which were com- 
bined into a system by Maury, have since been ably and 
zealously continued by others, among whom the names of 
Dr Carpenter, Sir Wy^le Thomson, and Professor Mohn of 
Christiania are pre-eminent. The voyage of the Chal- 
lenger” from 1878-1876, under Captains Nares and 
Thomson, with Sir Wyville Thomson as chief of the scien- 
tific staff, was organiz^ with the object of examining and 
mapping the bottom of the ocean, of describing the fauna 
of the great depths, of ascertaining the temperatures at 
various depths, and of solving questions relating to oceanic 
circulation. The area thus explored in the Atlantic, 
Antarctic, Pacific, and Indian Oceans is of vast extent, and 
the researches, ably and zealously conducted, hare resulted 
in an important addition to geo^phical knowledge. 

In this rapid sketch of the Ustory of geographical dis- 
covery, the labours of numerous explorers during many 
generations have been enumerated; but its perui^ will 
show that, notwithstanding all this work, there is much 
remaining to be done. Vast areas round both poles, and 
in the interior of Asia, Africa, South America, and New 
Guinea, are still unknown, even more extensive regions 
have only been partially explored, and millions of square 
miles remain to surveyed, before the work of geographers 
is complete. (o. b. m.) 


II. Mathematical Geography. 

All our knowledge of the planet on which we live, 
whether obtained from the explorations of travellers, the 
voyages of navigators, or the discoveries of astronomy in 
m^ern times, goes to confirm the doctrine held and taught 
by philosophers in a remote antiquity that the earth is 
spherical. What is spherical, however, is not the actual 
surface of the earth, but rather that of the sea produced 
in imagination to pass through the continents. That the 
surface of the sea is convex any one may — at a seaside 
station where there is a high cliff-— convince himself, by 
noting with a telescope at the top of the cliff the exact 
appearance of a ship in, or slightly beyond, the horizon, 
and then, immediately after, repeating at the foot of the 
cliff the same observation on the same ship. By a more 


precise observation of the sea horizon from a known alti- 
tude one may even calculate the radius of the earth. 

Let m (fig. 1) be a point on the top of a mountain ; hni 
a portion of the earth’s surface ; rnttv a line drawn from m 
towards the centre of the earth; ^ 
mh a tangent from m to the spheri- 
cal surface ; and a horizontal line 
through m, that is, m/ is perpen- 
dicular to mv» Then by the mere 
measure of the angle Imhy or the Fig. 1. 

depression of the sea horizon, one can, knowing mi», 
calculate very simply the radius of the earth. Let the 
height tnn"»h, the angle and the radius of the 

earth «r; then since the angle subtended at the earth’s 
centre by An is 8, it is dear that (A + r) cos8»r, which 
gives r in terms of h and 8, known quantities. In fact, 
since h and 8 are both small, rs4A-^sin^J8. But here 
we have assumed that the ray of fight proceeding from h 
to m takes a rectilinear course ; this is not true however, 
for the path is curved, its concavity being turned towards 
the earth— a consequence of terrestrial refraction. From 
the laws of terrestrial refraction, which have been very 
minutely studied, we know that the formula last written 
down should be r- '422A-»>8in^i8. Now to take an 
actual case — the depression of the sea horizon at the 
top of Ben Nevis is 64' 48” (this is the mean of several 
observations, taken with special precautions for the express 
purpose of this experimental calculation), and the height 
of ^e hill is 4406 feet, or *8345 of a mile. The formula 
gives at once r«*3965 miles, which is remarkably near 
the truth. But this method is not capable of precision on 
account of the variableness of terrestrial refraction. In 
connexion with the appearance of the sea horizon from a 
height the following formulae are useful : — h being the height 
in feet, 8 the depression or dip of the horizon in minutes, 
8 the distance of the horizon in miles, then 

Thus, for instance, to a spectator on the top of Snowdon, 
which is 3590 feet in height, the distance of the sea horizon 
is about 80 miles. 

The first great fact in the description of the earth being 
that it is spherical (or at any rate so nearly so that, were a 
perfect m^el of it constructed, no one could, by unaided 
vision, discover that it is not spherical), the next points to 
be noted are,— secondly, that the eai^ rotates uniformly 
round an axis passing through its centre, and fixed, or very 
nearly fixed as to direction, in space ; and thirdly, that its 
figure is not spherical but spheroidal, the surface being that 
found by the revolution of an ellipse round its minor axis, 
the axis of figure corresponding with the axis of diurnal 
rotation. The spheroidal figure is a necessary consequence 
of the rotation. The rotation of the earth once in 24 hours, 
although made evident by the rising and setting of the 
heavenly bodies, is rendered perhaps more distinctly visible 
by Foucault’s pendulum experiment. Let a heavy ball be 
suspended by a fine thread, free from tension, from a fixed 
point. Let it be drawn aside from the position of equili- 
brium and then dropped so that it commences to oscillate 
in a vertical plane passing through the point of suspension. 
Then a careful observation of the pendulum will show that 
its plane of oscillation is not fixed, but has a uniform rotsr 
tion in a direction opposite to that of the earth’s rotation. 
Suppose, for instance, that the pendulum were suspended 
at the north pole and that it were set oscillating in a 
plane passing through any one fixed star, then it 
continue to oscillate in that same plane notwithstanding 
the earth’s rotation. Consequently, to the observer there 
the plane of the pendulum’s oscillation will appear to rotate 
through 360'’ in 24 hours. At the equator, since there is 
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no component of rotation there, the pendulum would con* 
tinue to move in one and the same plane. At intermediate 
etations tiie rate of rotation ie eaBily calculated ; and obeei^ 
vations confirm the calculationa, and have made the earth’s 
rotation actually visible. 

The poles of the earth are the points in which the axis 
of rotation, or of figure, meet the surface ; and the equator 
is the circle in which the surface is intersected by a plane 
through the earth’s centre, perpendicular to the axis of 
rotation. Every point of the equator is therefore equidis- 
tant from the poles. 

To determme the position of a point in space three 
co-ordinates or measurements are necessary j they may be 
three lines, or two lines and one angle, or two angles and 
one line. Thns, to define the precise position of a point on 
the earth’s surface, we express it by latitude, longitude, and 
altitude ; the first two are anplar measures, the third a 
linear magnitude, namely the height above the surface of 
the sea. 

The line in which the surface of the earth is intersected 
by a plane through the axis of rotation is called a meridian, 
and all meridians are evidently similar curves. A line 
perpendicular to the surface at any point is called a vertical 
line ; it corresponds with the direction ot gravity there ; 
being produced ontwards, that is, away from the earth’s 
centre it meets the heavens in the zenith) and produced 
downwards it intersects the axis of revolution ; it would 
of course pass through the earth’s centre were it a sphere ; 
as it is, it passes near the earth’s centre. 

The angle between the meridian planes of two stations 
as A and B is called the difference of longitude of A and 
B, or the longitude of B with reference to A. In British 
maps the longitudes of all places are expressed with reference 
to the Royal Observatory of Greenwich. 

The latitude of any point is the angle made by the 
vertic^ line there with the plane of the equator, or the 
co-latitude is the angle between the vertical line and the 
axis of rotation. The surface ui the earth being one of 
revolution, any intersecting plane parallel to the equator 
cuts it in a ci^e. If wc imagine the vertical lines drawn 
at any two points, as Pand Q, in such a circle it is evident 
from the symmetiy of the su^ace that these verticals make 
the same angle with the equator; in other words, the 
latitudes of all points on this circle are equal. Such cirdes 
are called parallels ; they intersect meridians at right angles. 

If we suppose that at any point Q of the surface the 
meridian, or a small bit of it, is actually traced on the 
surface, and also a portion of the parallel through the same 
point, then these lines, crossing at right angles in Q, mark 
there the directions which we call north and south, east 
and west — ^the meridian lying north and south, the parallel 
east and west Planes containing the vertical line at Q 
are v^ical planes there. A vertical plane is defined by 
its azimuth, which is the angle it makes with the meridian 
plane ; the azimuth at Q of any object for point) celestial 
or terrestrial is the angle wuicn the vertical plane passing 
through the object makes with the meridian The south 
meridiAn is generally taken as the zeio of azimuth. 
The plane touching the surface at Q is the visible horizon 
there — a plane parallel to this through the centre of the earth 
being called the rational horizon. The altitude at Q of 
a hMvenly body, as a star, is the angle which the line 
drawn from Q to the star makes with the plane of ^e 
horizon, — the zenith distance of the same star being the 
an^ between its direction and the vertied at Q. 

By a degree of the meridian is meant this : if E, F are 
points on the same meridian such that the directions of 
their verticalB make with eadb other an angle of one degree— 
a ninetieth part of a right angle— then the distance between 
E and F measnred along the meridian is a degree of the 


meridian. As the radius of curvature of an ellipse is 
variable, increasing from the extremity of the major axis 
to the extremity of the minor axis, so on the earth’s surface 
a degree of the meridian is found by geodetic measurement 
to increase from the equator to the poles. 

The actual length of a degree of the meridian at the 
equator is 362746*4 feet; at either pole it is 366479*8 
ieet The length of one degree of the equatorial cirde is 
366231*1 feet 

With regard to the figure of the earth as a whole, the 
polar radius is 3949*79 miles, and the radius of the equator 
3963*36 miles; the difference of these, called the ellip- 
ticity, is ^ of the mean radius. A spheroid with these 
semiaxes is equivalent in volume to a sphere having a radius 
of 3958*79 miles. Without referring further here to the 
spheroidal figure, we shall now, having given the precise 
dimensions, regard the earth as a sphere whose radius is 
3959 miles. On such a sphere one degree is 69*09 miles. 
From the definitions given above it appears that the radius 
of the parallel which corresponds to all points whose latitude 
m ^ is 3959 cos^; and that one degree of this circle, 
f.e., one degree of longitude in the latitude 0 is 69*O9cob0 
expressed in miles. 

In the representation of the spherical earth (fig. 2) P 
is the pole, QQ the equator, E,F any two points on the 
surface, FEc, PF/ the meridians of those 
points intersectingthe equator in e and / 

Join EF by a great circle; then in the 
sphericid triangle PEF the angle at F 
is the difference of longitude of E and 
F, PE is the co-latitude of E, and PF 
the co-latitude of F, the latitudes being 
eE and /F respectively. The angle at 
E, being that contained between the F!g. 2 
meridian there and a vertical plane passing through F, is 
the azimuth of F (measured in this case from the nor&), 
while the angle at F is the azimuth of E. If, then, there 
be given the latitudes and longitudes of two places, to find 
their distance apart, and their relative bearings, it becomes 
necessary to calculate a spherical triangle (PEF) in which 
two sides and the included angle are given, — the calculation 
bringing out the third side, which is the required distance, 
with the adjacent azimuth^ angles. 

The latitudes and longitudes of places on the earth’s 
surface are determined by observations of the stars, of the 
sun, and of the moon. As the earth rotates, the zenith of 
any place (not being on the equator) traces out among the 
stars a small circle having for centre that point in which 
the axis of rotation meets the heavens. If there were a 
star at this last point it would be apparently motionless, 
having always the same altitude and azimutL The pole 
star, though ve^ conveniently near the north pole of the 
heavens, and without perceptible motion to the unaided 
eye, is in reality moving in a very small circle. The zenith 
of a point on the equator traces out in the heavens a great 
circle, namely, the celestial equator. 

As the positions of points on the earth are defined with 
reference to the equator and a certain fixed meridian, so 
the positions of stars ore defined by their angular distance 
from the celestial equator, call^ in this case declination, 
and by their right ascension, which corresponds to terrestrial 
longitude. Stars which are on the same meridian plane 
(extended to the heavens) have the same right ascension. 
Bight ascension is expressed in time from 0*^ to A 
sicbreal clock, going truly, indicates 24*^ for every revolu- 
tion of the earth ; at every observatory, the ridei^ dock 
there shows, at each moment, the right asoension of the 
stars which at that moBqent are on the meridian. Thns 
the right ascension of the zenith is the sidereal time. 

In the left hand drole of the diagram (fig. 8) two 
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concentric email circles are drawn aacli thi^ the earn of 
their radii ie a right angle or 90*. Let the inner circle be 
that traced among the stare by the zenith of any given 
place, say Q, then the outer circle encloses all those stars 


Fig. 3. 

which are circumpolar at Q, that is, whose entire conne 
. is performed above that horizon ; for clearly the zenith 
distance of none of these can exce^ 90* at Q. Or if the 
outer circle be that described by the zenith of Q, then the 
inner circle encloses all those stars which are circumpolar 
at Q. The second circle in the diagram shows the diurnal 
paths of stars with reference to the horizon. 

If we consider in the first circle the changes of distance 
between any one star and the zenith of Q as the latter 
traces out its path in the heavens, we see that the distance 
becomes alternately a maximum and a minimum every twelve 
hours, namely, when the meridian of Q passes through the 
star. This is called the star’s culmination or meridian 
transit It will be clear from an inspection of the figure 
that, if for instance the star culminate to the south of the 
zenith^ the star’s declination plus its zenith distance at cul- 
mination is equal to the latitude of the zenith, that is, of 
Q. A corresponding rule is easily made for a northern 
transit. Thus the simplest manner of determining the 
latitude is to measure the zenith distance of a known star 
at its meridian transit. 

The position of the zenith at any moment may be deter- 
mined by simultaneous observation of the zenith distance 
of two known stars. For these distances clearly determine 
a point in the heavens (two points rather, which however 
need not be confounded) whose declination and right ascen- 
sion can be computed by spherical trigonometry. Thus, at 
the same time, are obtained both the time and the latitude. 
For the success of this method, which is suitable for 
travellers exploring an unknown country, it is desirable that 
the stars should differ in azimuth by about a right angle. 

If the path of the zenith, that is, the latitude, be known, 
then clearly a single observation of the zenith distance of 
a known star, which should be towards the east or west, 
not towards the north or south, will fix the place or right 
ascension of the zenith, that is^ the sidereal time, at the 
moment of observation. Here the pole, the zenith, and 
the^ star are the angular points of a spherical triangle, of 
which the three sides are known : the angle at the pole, 
being computed, is the difference of right ascension of the 
star and the zenith. Thus the sidereal time is found. 

The determination of the difference of longitude of the 
two stotions AB on the earth’s surface requires that the 
true time be kept at each. All that is necessary is a com- 
parison of these times at any instant. For instance, the 
time at B may, by the transport of chronometers^ be brought 
to A, and thus^me difference of the local times be ascer- 
tained, or the indications of the dock at A may be con- 
due^ by electro-telegraphy to B. The difference of the 
local times at A and B is the ‘time a star takes to pass 
from the meridian of the one to that of the other; and 
this is the difference of longitude which may be converted 
into angle at the rate of SdO* to 24^, 
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But the traveller in unknown lands, who seeks to fix 
astronomically his position, has no telegraph to count on 
and his expectations for longitude depend chiefly on obser- 
vations of the moon. In the Naut^ Almanac are pnb- 
lished the angular distances of the moon from certain stars 
in its path for every tliree hours of Greenwidi time. 
Therefore, by actually observing the distance of the moon 
from one of these stars, one can infer the corresponding 
Greenwich time at the moment of observation. I^e com- 
parison of this with the local time gives the longitude. 

Observations on the sun have shown that it traces out 
amongst the stars in the course of a year a great circle, 
inclined to the equator at an angle of 23^* ; at midsummer 
it attains a maximum northern declination of 23^*, and at 
midwinter a maximum southern declination of the same 
amount. Hence it is inferred that the earth moves round 
the sun in a plane, completing one orbital revolution yearly, 
the axis of the earth’s diurnal rotation being inclined to 
this plane at an angle of 661*. Upon this angle of inclina- 
tion depend the seasons, and in great measure the climates 
of the different portions of the earth’s surface. 

It is usual to draw on globes and in maps a circle or 
parallel at the distance of 23^* from the equator on either 
side ; of these circles the northern is called the Tropic of 
Cancer, the southern is the Tropic of Capricorn. A circle 
drawn with a radius of 23^* from the North Pole as centre 
Is the Arctic Circle ; a similar and equal circle round the 
South Pole is the Antarctic Circle. 

When the sun is in the equator— which it crosses from 
north to south in September, and from south to north in 
March — it is in the horizon of either pole. When the sun 
has northern declination, the North Pole is in constant day- 
light and the South Pole in darkness. When the sun has 
southern declination the North Pole on the contrary is in 
constant darkness while the South Pole is illuminated by 
sunshine. At midsummer in the northern hemisphere the 
whole region within the Arctic Circle is in constant day- 
light, and that within the Antarctic Circle is in darkness; 
at midwinter this state of things is exactly reversed. The 
portion of the globe lying between the Tropic of Cancer 
and the ^^tic Circle is called the North Temperate Zon^ 
that between the Tropic of Capricorn and the Antarctio 
Circle is the South Temperate Zone. In the former the 
sun is always to the south of the zenith; in the latter it is 
always to the north. 

In the Torrid Zone, which lies between the Tropics, the 
sun, at any given place, passes the meridian to the north 
of Ike zenith for part of the year, and to the south for the 
remainder. 

When the sun is to the north of the equator the days are 
I longer than the nights in the northern hemisphere, while 
I in the southern hemisphere the nights are longer than ^e 
days j when the sun has southern declination this condition 
is reversed. As the sun increases his north declination from 
0* to 23^*, not only do the days increase in length in the 
northern hemisphere, but the rays of the sun — ^in the 
Temperate and Arctic regions — impinge more perpendi- 
cularly on the surface; heuce the warmth of summer. 
Even in summer the rays of the sun in the Arctic regions 
strike the surface very obliquely ; this, combined with the 
protracted season of darkness, produces excessive cold 
bummer in the northern hemisphere is thus contemporane- 
ous with winter in the southern; while winter in the 
northern hemisphere is simultaneous with summer in the 
southern. 

The length of the day at any place at any sea^n of the 

S r is easily ascertained from the following considerationa 
lu ffig. 4) be the axis of rotation, eq the equator 
orthographically projected on a meridiwa plane, ao the 
parallel of the given place; drew the diameter^ making 
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hence the 


the eiigle w>g equal to the sun’e declination, which we 
suppoee to 1^ north, then the hemisphere gnauf is in 
ennshine, while the hemisphere ghq%f 
is in darkness. As the earth rotates, 
a point which is at a at midday is 
carried from a towards 6, which it 
reaches at midnight ; h is reached at 
6 o’clock P.K. and h at sunset. Now 
if ^ be the latitude of the place and 8 
the sun’s declination sin ^ tan 8 j 
this in the parallel whose radius is 
cos^ corresponds to an angle whose 
sine is tan^ tan8. Call this angle 17; 
the time taken to rotate through it is 
leugth of the daylight is 12^ + 7V7) c^Q^ the length of 
night 

Now 17 vanishes when either ^ or 8 is zero ; that is, at 
the equator the nights and days are equal in length 
throughout the year ; and again when the sun is in the 
equator, that is, at the equinox, the nights and days are 
equal in all latitudes. When the sun’s declination is equal 
to the co-latitude, 17 is a right angle, and the sun does not 
actually set; this can only happen at places within the 
polar circle. The longest day at Gibraltar is 14^ 27°^, at 
Falmouth 16*^ 11“, and in Shetland 18*^ 14“ ; while in 
Iceland it is 20^ on the south coast and 24^ on the north. 
At Washington the longest day is 14^ 44“, and at Quebec 
40“ 

All this, however, is on the supposition that day ends 
with sunset; but the leugth of apparent day is increased by 
atmospheric refraction and reflection. When the disk of 
the setting sun flrst seems to touch the horizon it is in 
‘ reality wholly below it and is only seen by refraction. 
After the sun has wholly set at any given place his light 
still continues to illuminate the upper portion of the 
atmosphere there, so that, instead of ending abruptly, day* 
light gradually fades away until the sun is 18° below the 
horizon. 

In a diagram (fig. 5) similar to the last draw mi parallel 
to gf^ and at a distance from it equal 
to the sine of 18°; then ghf being 
the hemisphere unenlightened by the 
direct rays of the sun, gmif will re- 
present the twilight zone. A point 
in the latitude of a describing the 
parallel ah loses sight of the sun at k, 
and is in twilight until it reaches the 
small circle mt, when the sun’s zenith 
distance is 108°. The duration of twi- 
light corresponds then to the portion hi of a6, the angle 
rotated through being 

this converted into time gives the duration of twilight. 
Here 

^tanS ; i(rZ=8ml8° secS. 

At any given latitude the twilight b shortest when the 
great circle passing through k and / passes abo through the 
sun. Expressed algebraically, if r be the duration of the 
shortest twilight in angular measure and 8 the sun’s 
declination at the time, then 

- sin S - sin 0 tan 9*' 
sin 4 r sec 0 sin 9”. 

Suppose in the last diagram the sun to be at hb greatest 
northern declination, then ng » 23^°, gm ^ 18*, and mq 
484*. Hence a place whose latitude b 484* N. has, 
at muunmmer, twilight lasting from sunset to midnight and 
continuing from midnight to snnrbe, that is, for a few days 
there b no absolute darimesa A little further south thb 
twilight b interrupted by a short period of darkness. 
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Since m- 234*- 18*«5^*, we see from the diagram that 
the South Pole b at thb time in total darkness, which ex- 
tends to all pbces within 5^* of it. When the snn’a 
declination b 9* south, the North Polo b in the centre of 
the twilight belt ; thus all places whose btitude b greater 
than 8r then move in continual twilight, alternating 
between clearness and dimness, never attaining either day- 
light or total darknesa The actual period during which 
either pole b in total darkness b about two and a half 
months. 

At the equator, the shortest twilight occurs at the 
equinox, when it b 12“; the longest when the sun is 

in the tropics, being 18“. At London, in btitude 51 jfV 

twilight continues all night from May 22 to July* 21 ; it b 
shortest about three weeks after the autumnal and three 
weeks before the vernal equinox, when its duration is 
50“. At Washington the shortest twilight (bring 33“) 
occurs on the 6th of March and 7th October ; at Quebec 
the shortest b 1^ 46“, falling on the Sd March and lOth 
October. 

At page 205, fig. 19 is a perspective representation of 
the earth — of more than a hemisphere, in fact — namely, 
the segment mgnafi in fig. 5. It exhibits all those 
regions of the earth which at Greenwich apparent noon at 
midsummer are in sunshme and twilight. It b very re- 
markable how Asia and America, but especblly the former, 
just escape going into darkness. 

CmBtructim of Mapa, 

In the construction of maps, one lias to consider how a 
portion of spherical surface, or a configuration traced on a 
sphere, can be represented on a plane. If the area to be 
represented bear a very small ratio to the whole surface of 
the sphere, the matter is easy : thus, for instance, there b 
no difficulty in making a map of a parbh, for in such cases 
the curvature of the surface does not make itself evident. 
If the dbtrict is larger and reaches the size of a county, as 
Yorkshire for instance, then the curvature begins to be 
sensible, and one reqnires to consider bow it b to be dealt 
with. The sphere not being a developable surface cannot 
be opened out into a plane like the cone or cylinder, con- 
sequently in a pbne representation of configurations on 
a sphere it is impossible to retain the desired proportions 
of lines or areas or equality of angles. But though one 
cannot fulfil all the requirements of the case, we may fulfil 
some by sacrificing others ; that b to say, we may, for 
instance, have in the representation exact similarity to all 
very small portions of the original, bat at the expense of 
the areas, which will be quite misrepresented. Or we may 
retain equality of areas if we give up the idea of similarity. 
It b therefore usual, excepting in special cases, to steer a 
middle course, and, by making compromises, endeavour to 
obtain a representation which shall not offend the eye. 

A globe gives a perfect representation of the surface of 
the earth ; but practically, t^ necessary limits to its size 
make it impossible to represent^in thb manner the defcaib 
of countries. A globe of the ordinary dimensions serves 
scarcely any other purpose than to convey a clear conception 
of the ear&’s surface as a whole, exhibiting the figure, 
extent, position, and general features of the continents and 
blonds, with the intervening oceans and seas ; and for thb 
purpose it b indeed absolutely essential and cannot he re- 
placed by any kind of map. 

The construction of a map virtually resolves itself into 
the drawing of two sets of lines, one set to represent 
meridbns, the other to represent parallels. These being 
drawn, the filling in of the outlines of countries presents 
no difficulty. The first and most natural idea that ooenra 
to one as to the manner of drawing the circles of latitude 
and longitude b to draw them according to the laws of 
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perspective. Bat| as Lagrange has remarked, one may 
regatxl geographical maps from a more general point of view 
as representations of the surface of the globe, for which 
purpose we have but to draw meridians 
and parallels according to any given law ; 
then any place we have to must take 
that position with reference to these lines 
that it has on the sphere with reference to 
the circles of latitude and longitude. Let 
the law which connects latitude and longi- 
tude, ^ and (D, with the rectangular co- 
ordinates X and y in the representation 
be such that dx « mdiji + ndui^ and 
dy » + n'dto. In fig. 6 let the lines Fig. 6. 

intersecting in the parallelogram PQRS be the repre- 
sentations of the meridians rp^ aq and parallels rs, pq in- 
tersecting in the indefinitely small rectangle pqra on the 
surface of the sphere. The coordinates of P being x and 
y, while those of p are ^ and <o the coordinates of the 
other points will stand thus 
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. . p 


r 

. , 0 +d0 
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. . 0 +d0 

v+dx 

Q 

. . X -hvdti 

y-¥n\lu 

R 

. . X 


S 

. . X +7nd0 + arf« 

y'^m'dtp + n'dx. 


Thus we easily see that and PQ 

s -H ; also the area of the parallelogram PQHS 
is equal to (m'n - mn')dfjid(ii. If 90^ ^ \b are the angles 
of the parallelogram, then 

w»4-mV 
^ " vi'n - mn* * 

If the lines of latitude and of longitude intersect at right 
angles, then mn + mV « 0. Since the length of pr is » 
its representation PB is too great in the proportion of 
: 1; andpg being in length coB^cf<D, its repre- 
sentation PQ is too great in the ratio of (»^ + n'^)l : cos^. 
Hence the condition that the rectangle FQBS is similar 
to the rectangle is + cos®^ together 

with mn + mV 0 ; or, which is the same, the condition of 
similarity is expressed by 

- <n/^m cos 0 ; w— m' cos 0. 

Since the area of the rectangle pqra is cos^ef^cfu), the 
exaggeration of area in the representation will be expressed 
by m'n -mV: cos^ Thus when the nature of the lines 
representing the circles of latitude and longitude is defined 
we can at once calculate the error or exaggeration of scale 
at any part of the map, whether measured in the direction 
\>f a meridian or of a parallel ; and also the misrepresenta- 
tion of an^es. 

The lines representing in a map the meridians and par- 
allels on the sphere are constructed either on the principles 
of true perspective or by artificial systems of developments. 
The perspective drawings are inde^ included as a particu- 
lar case of development in which, with reference to a certain 
point selected as the centre of the portion of spherical sur- 
face to be represented, all the other points are represented 
in their true azimuths, — ^the rectilinear distances from the 
centre of the drawing being a certain function of the cor- 
r^ponding true distances on the spherical surface. For 
eimplicity we shall first apply this method to the projection 
or development of parallels and meridians when the pole 
« the centre. According to what has been said above, the 
ment^ns are now straight lines diverging from the pole, 
dividing the 860” into equal angles ; and the parallels are 
vepresented by circles having the pole as centre, the radius 
of the parallel whose co-latitude is « being p, a certain func- 
tion of n. The particular function selected determines 
the nature of the development 



Let Vpq^ Pr« (fig. 7) be two contignons meridians crossed by 
pan^els ty, so, and OpV, 0/^ the strwht lines representing these 
meridians. II the angle at P is dp, this also is the value of the 
angle at 0. Let the co-latitude 


Pj»*-M, Pj-w+d/t; Op'— p, Og'— p + dp, 

the oiroular arcs p*r\ qW representing the 
parallels pr, qs. If the radius of the 
sphere be unity, 

jpV'-dp ; 

pq -dit; w -sinud/i. 


Put 





sinu 

then p'i^^apq and pV - u'pr. That is to 
say, S’, O’' may be regarded as the I’clative Pig, 7, 

scales, at co-latitudo u, of the represen- 
tation, O’ applying to meridional measurements, 0^ to measurements 
perpendicular to the meridian. A small s([uare situated in co- 
latitude tt, having otie side in the direction of the meridian— the 
length of its side being t — is represented by rectangle whose sides 
are to* and W ; its area consequently is 


If it were possible to make a perfect representation, then 
we should have cr 1, V » 1 throughout. This, however, 
is impossible. We may make (r» 1 throughout by taking 
p 1 = ti. This is known as the Equidistant Projection^ a very 
simple and effective method of representation. 

Or we may make V 1 throughout. This gives p » sin v, 
a perspective projection, namely, the Orthographic, Or 
we may require that areas be strictly represented in the de- 
velopment This will be effected by making ccr' » 1, or 
pdpnsin udUf the integral of which is p«2 sinjtt, which 
is the Equivalent Prcjection of Lambert, sometimes referred 
to as L^wie Prtjoction, In this system there is misrepre- 
sentation of form, but no misrepresentation of areas. Or 
we may require a projection in which all small parts are to 
bo represented in their true forms. For instance, a small 
square on the spherical surface is to be represented as a 
small square in the development This condition will be 

attained by making o-«-V, or the integral of 

which is, c being an arbitrary constant, p«>ctanl^l. This, 
again, is a perspective projection, namely, the Stereo- 
graphic. In this, though all small parts of the surface are 
represented in their correct shapes, yet, the scale varying 
from one part of the map to another, the whale is not a 
similar representation of the original. The scale, <r^ 

sec^^v, at any point, applies to all directions round that 
point. 

Thesetwo last projections are, as it were, at the extremes 
of the scale ; each, perfect in its own way, is in other re- 
spects very objectionable. We may avoid both extremes 
by the following considerations. Although we cannot make 
(r<«l and so as to have a |)erfect picture of the 
spherical surface, yet considering cr-l and cr'-l as the 
local errors of the representation, we may make (o-- l)8-f 
(<r'“l)8 a minimum over the whole surface to be repre- 
sented. To effect this we must multiply this expression by 
the element of surface to which it applies, via, smududg,^ 
and then integrate from the centre to the (circular) limits 
of the map. Let be the spherical radius of the segment 
to be represented, then the total misrepresentation is to be 
taken as 


^ 0*1 

which is to be made a minimum. Putting and 

giving to y only a variation subject to the condition 
when « 0, the equations of solution — using the ordinary 
notation of the calculus of variations — are 


N- 



P^-0, 


Pjg being the value of 2y riu u when u - /a This gives 


a6 
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+ sin till 



This method of development is due to Sir George Airy, 
whose original paper — ^the investigation is different in form 
from the above — will be found in the Fhiloaophical 
Magazine for December 1861. The solution of the differ- 
entia equation leads to this result — 

p-2 cot j log, sec I + Ctan | , 

C-2 coti log, Bcc I . 


The limiting radius of the map is R « 2C In this 

system, called by the Astronomer-Royal the ** PrqfecUon hy 
balance of errore^^ the total misrepresentation is an absolute 
minimum. 

Returning to the general case where p is any function 
of let us consider the local misrepresentation of direc- 
tion. Take any indefinitely small line, length making 
an angle a with the meridian in co-latitude u. Its projec- 
tions on a meridian and parallel are % cos a, i sin a, which in 
the map are represented by to* cos a, ^'sina. If then a' 
be the angle in the map corresponding to a, 

tan a'- - tan a. 

ff 

Put 

g* _ pdu ^ j 
<r sin udp ’ 


and the error a - a of representation >= c, then 


tan c 


(2-1) tan a 
1+2 tan* a* 


Put S cot^ then c is a maximum when a « and the 

corresponding value of c is 



For simplicity of explanation we have supposed this 
method of development so applied as to have the pole in 
the centre. There is, however, no necessity for this, and 
any point on the surface of the sphere may be taken as the 
centre. All that is necessaiy is to calculate by spherical 
trigonometry the azimuth and distance, with reference to 
the assumed centre, of all the points of intersection of meri- 
dians and parallels within the space which is to be repre- 
sentedin aplane. Then the azimuth is represented unaltered, 
and any spherical distance u is represented by p. Thus we 
get all the points of intersection transferred to the repre- 
sentation, and it remains merely to draw continuous lines 
through these points, which lines will be the meridians and 
parallels in the representation. 

The exaggeration in such systems, it is important to re- 
member, whether of linear scale, area, or angle, is the same 
for a given distance from the centre, wmitevor be the 
azimuth ; that is, the exaggeration is a function of the dis- 
tance from the centre only. 

We shall now examine and exemplify some of the most 
important systems of projection and development, commen- 
cing with 

Perspective PrcQeciione, 

In perspective drawings of the sphere, the plane on which 
the representation is actually made may generally be any 
plane perpendicular to the line joining the centre of the 
sphere and the point of vision. If V be the point of vision, 
P any point on the spherical surface, then j?, the point in 
which the straight Une VP mtersects the plane of the 
representation, is the projection of P. 

In the orthographic projection, the point of vision is at an 
infinite distance and the ravs consequently parallel ; in this 



Fig. 8. 



Fig. 9. 


case the plane of the drawing may be supposed to pass 
through the centre of the sphere. Let the circle (fig. 8) 
represent the plane of the equator on which we propose to 
m^e an orthographic representation of meridia^ and 
parallels. The centre of this circle is 
clearly the projection of the pole, and 
the parallels are projected into circles 
having the pole for a common centre. 

The diameters aa\ hV being at right 
angles, let the semicircle bob* be 
divided into the required number of 
equal parts; the diameters drawn 
through these points are the projec- 
tions of meridians. The distances of 
c, of (f, and of e from the diameter aa! are the radii of the 
successive circles representing the parallds. It is clear that^ 
when the points of division are very close, the parallels 
will be very much crowded towards tlie outside of the map; 
so much BO, that this projection is not much used. 

For an orthographic projection of the globe on a meridian 
plane, let qnre (fig. 9) be the meri- 
dian, na the axis of rotation, then qr 
is the projection of the equator. The 
parallels will be represented by 
straight lines passing through the 
points of equal division; these lines 
are, like the equator, perpendicular 
to 7M. The meridians will in this 
case be ellipses described on na as 
a common megor axis, the distances 
of c, of d, and of e from m being the minor semiazes. 

Let us next construct an orthographic projection of the 
sphere on the horizon of any place Bet off the angle acp 
(fig. 10) from the radius oa, equal to the latitude. Drop the 
perpendicular pF on oa, then P is the projection of the pole 
On ao produced take ob=>=pF, then ob is the minor semi 
axis of the ellipse representing the 
equator, its migor axis being gr at 
right angles to ao. The points in 
which the meridians meet this ellip- 
tic equator are determined by lines 
drawn parallel to aob through the 
points of equal subdivision cdefgh. 

Take two points, as d and g, which 
are 90'' apart, and let ik be their 
projections on the equator ; then i 
is the pole of the meridian which passes through h This- 
meridian is of course an ellipse, and is described with refer- 
ence to i exactly as the equator was described with refer- 
ence to P. Produce m to /, and make lo equal to half the 
shortest chord that 
can be drawn through 
i\ then {o is the semi- 
axis of the elliptic 
meridian, and the 
major axis is the dia- 
meter perpendicular 
to id. 

For the parallels: 
let it be required to 
describe the parallel 
whose co-latitude is 
v; take/?m-;w»tt, 
and let mV be the 
projections of m and 
n on oPa; then mV is H. -Orthographic ProjcctloiL 

the minor axis of the ellipse representing the parallel It» 
centre is of course midway between m' and and the 
greater axis is equal to mm Thus the construction is ob- 
vious. When pm is less than pa, the whole of the ellipse 
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is to be drawn. When pm is greater than pa, the ellipse 
touches the circle in two points ; these pokits dhrida the 
ellipse into two parts, one of which, being on the other side 
of the meridian plane is invisible. 

SUreographic rrqjectiorL — In this case the point of yislon 
is on the surface, and the projection 
is made on the plane of the great 
circle whose pole is V. Let (fig. 

12) be a great circle through the point 
of vision, and or$ the trace of the 
plane of projection. Let c be the 
centre of a small circle whose radius 
is cp^d\ the straight line p/ repre- 
sents this small circle in orthographic 
projection. 

We have first to show that the stereographic projection 
of the small circle pi is itself a circle ; that is to say, a 
straight line through Y, moving along the circumference of 
ply traces a circle on the plane of projection ors. This line 
generates an oblique cone standing on a circular base, its 
axis being cY (since the angle pYc-> angle c\l ) ; this cone 
is divided symmetrically by the plane of the great circle 
hply and also by the plane which passes through the axis 
Vc, perpendicular to the plane Now Yr^Vpy being 
= Yo sec kYp>\k cos kYp ■■ Yo -V/fc, is equal to Ys*Yl; there- 
fore the triangles Yrs, Yip are similar, and it follows 
that the section of the cone by the plane rs is similar to 
the section by the plane jd. But the latter is a circle, 
hence also the projection is a circle ; and since the repre- 
sentation of every infinitely small circle on the surface is 
itself a circle, it follows that in this projection the represen- 
tation of small parts is (as we have before shown) strictly 
similar. Another inference is that the angle in which two 
lines on the sphere intersect is represented by the same 
angle in the projection. This may otherwise be proved 
by means of fig. 13, where Yok is the diameter of 
the sphere pacing through 
the point of vision, fgh the 
plane of projectioi^ kt a 
great circle, passing of 
course through Y, and ouv 
the line of lutersection of 
these two planes. A tangent 
plane to the surface at t 
cuts the plane of projection 
in the line rvi perpendicular 
to ov; ^ is a tangent to the 
circle kt at t, tr and ts are 
any two tangents to the surface at t Now the angle du iy, I 
being the projection of ^)i890° - o<Y - 90° - oYi =* ouY » ! 
therefore fv is equal to uv ; and since tvB and uvb are right | 
angles, it follows that the angles vU and vub are equal. 
Hence the angle rts also is equal to its projection rus ; 
that is, any angle formed by two intersecting lines on the 
surface is truly represented in the stereographic projection. 

We have seen that the projection of any circle of the 
sphere is itself a circla But in the case in which the circle 
to be projected passes through Y, the projection becomes, 
for a great circle, a line through the centre of the sphere ; 
otherwise, a line anywhere. It follows that meridians and 
parallels are represented in a projection on the horizon of 
any place by two systems of orthogonally cutting circles, 
one system passing through two fixed points, namely, the* 
poles ; and the projected meridians as they pass through 
the poles show the proper differences of longitude. 

To construct a stereographic projection of the sphere 
on the horizon of a given place. , Draw the circle vlkr (fig. 
14) with the diameters kv, Ir at nght angles ; the latter is 
to represent the central meridioa Take koV equal to the 
co-latitude of the given place, say u] draw the diameter 




PoP , and vP, vF cutting Ir in pp*\ 
of the poles, through which 
all the circles representing 
meridians have to pass. AlJ 
their centres then will be in a 
line mn whicli crosses pp' at 
right angles through its middle 
point m. Now to describe the 
meridian whose west longitude 
is u, draw pn making the angle 
opn 90° - <u, then n is the centre 
of the required circle, whose 
direction as it passes through p 
will make an angle with 

pp\ The lengths of the several lines are 


tnese are tne projections 



/ \u 




lit / 

V 



Fig. 14. 


op »tan4u ; c^^cot^ ; 

0971* cota ; mn — cosec u cot w. 


Again, for the parallels, take P6 Pc equal to tlie co-latitude, 
say Cy of the parallel to be projected ; join vhy vc cutting Ir 
in Cy d. Then ed is the diameter of the circle which is the 
required projection ; its centre is of course the middle point 
of edy and the lengths of the lines are 

od^tm^(u-c)\ oe-tau4(a+c). 

The line sn itself is the projection of a parallel, namely, that 
of which the co-latitude c - 180° - a parallel which passes 
through the point of vision. 

A very interesting connexion, noted by Professor Cayley, 
exists between the stereographic projection of the sphere 
on a meridian plane (t.e., when a point on the equator 
occupies the centre of the drawing) and the projection on 
the horizon of any place whatever. The very same circles 
that represent parallels and meri- 
dians in the one case represent 
them in the other case also. In 
fig. 15, a&s being a projection 
in which an equatorial point is in 
the centre, draw any chord ah per- 
pendicular to the centre meridian 
co8y and on ab as diameter describe 
a circle, when the property referred 
to will be observed. This smaller 
circle is now the stereographic pro- 
jection of the sphere on the horizon 
of some place whose co-latitude we 
may call «. The radius of the first circle being unity, let 
oc-sina?, then by what has been proved above co ssinx 
cotttBCosdp; therefore and exc — sint«. Although 

the meridian circles dividing the 360° at the pole into equal 
angles must be actually the same in both systems, yet a 
parallel circle whose co-latitude is c in the direct projection 
abs belongs in the oblique system to some other co latitude 
as e. To determine the connexion between c and c\ con- 
sider the point t (not marked), in which one of the parallel 
circles crosses the line soc. In the direct system, p being 
the pole, 

’‘-'-•“"'"•-•'-rflr.. 

and in the oblique, 

pt"»ac (tan \u - tan i(w - if)) , 



which, replacing ac by its value sin Uy becomes 

2 sin ju sin jcf ^ 2 

cos 4(u -if) “ 1 cot Jw cot ic ' ' 

thererore can Jc tan Jc' tanltx is the required relation. 

Notwithstanding tne facifity of construction, the stereo- 
graphic projection is nut much used in map-making. But 
it may be made very useful as a means of graphical inters 
polation for drawing other projections in which pointe are 
represented in their true azimuths, but with an arbitrary 
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law of distance, as p^f(u). We may thus avoid the calcu- 
lation of all the distances and azimuths (with reference to 
the selected centre point) of the intersections of meridians 
and parailela Construct a stereographic projection of the 
globe on the horizon of the given place ; &en on this pro- 
jection draw concentric circles (according to the stereo- 
graphic law) representing the loci of points whose distances 
from the centre are consecutively 6®, 10®, 15®, 20“, &c., up 
to the required limit, and a system of radial lines at inter- 
vals of 5®. Then to construct any other projection, — com- 
mence by drawing concentric circles, of which the radii are 



Fia.K) —Stereographic Projection. 

previously calculated by the law p“/(w), for the successive 
values of w, 5®, 10®, 15®, 20®, &c., up to the limits as before, 
and a system of radial lines at intervals of 5®. This being 
completed, it remains to transfer the points of intersection 
from the stereographic to the new projection by graphic 
interpolation. 

We now come to the general case in which the point of 
vision has any position outside 
the sphere. Let abed (hg. 17) be 
the groat circle section of the 
sphere by a plane passing through 
c, the central point of the por* 
tiou of surface to be represented, 
and V the point of vision. Let 
fli perpendicular to Vc be the plane 
of representation, join mY cut- 
ting pj in /, then / is the projec- 
tion of any point m in the circle 
a5c, and ef is the representation i7. 

of cm. Let the angle corn = w, Ye = h, Yo = h, ef^ p ; 
then, since cf \eY» mg \ gY, 

_ ^ sin 

f-, > 

h + cos w 

which gives the law connecting a spherical distance u with 
its rectilinear representation p. The relative scale at any 
point in this system of projection is given (keeping to our 
previously adopted notation) by 

(/t + cos m)* * A-}- cos u * 

the former applying to measurements made in a direction 
which passes through the centre of the map, the latter to the 
transverse direction. The product o-cr' gives the ei:aggera- 
tion of areas. With respect to the alteration of angles we 
have 

A+cos u 
1 +A cos u ’ 

and the greatest alteration of angle is 



This vanishes when that is, if the projection be stereo- 
graphic; or for t« = 0, that is, at the centre of the map. 
At a distance of 90® from the centre, the greatest alteration 
is 90® - 2 cotr^ Jh. (See Philosopk Mag., April 1862.) 

The constants A and k can be determined, so that the 
total misreDreseutation, viz., 

JI {(it- + 

shall be a minimum, ^ being the greatest value of u, or the 
spherical radius of the map. On substituting the expres- 
sions for cr and it the integration is effected without diffi- 
culty. Put 

h -i- COB iS 

H = 1) log, (\ + l), 

Then the value of M is 

M^4Bin*4i8 + 2A;H+A:2H'. 

When this is a minimum, 


M * 




Therefore M » 4 sin^ ^/3 - jp, and A must be determined so 

as to make : H' a maximum. In any particular case this 
maximum can only be ascertained by trial, that is to say, 
log H^-logH' must be calculated for certain equidistant 
values of A, aud then the particular value of A which cor- 
responds to the required maximum can be obtained by 
interpolation. Thus we find that if it be required to make 
the best possible perspective representation of a hemisphere, 
the values of A aud A are A^ 1*47 and A » 2*034 ; so that 
in this case 

,, 2*084 Bin u 
^‘“1*47 + 008 u ‘ 

For a map of Africa or South America, the limiting radius 
fi we may take as 40®; then in this case 
2*648 sin 
^ 1 625 + cob u * 

For Asia, )9n 54 , and the distance A of the point of sight 



D this case is 1*61. Fig. 18 is a map of Asia having the 
leridians and parallels laid down on this system. 
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Figure 19 is a perspective representation of more than a 
hemisphere, the radius /3 being 108*", and the distance h of 
the point of vision, 1 *40. 

The co-ordiuates jpy of any point in this perspective may 
be expressed in terms of the latitude and longitude of the 
corresponding point on the sphere in the following manner. 


The co-ordinates originating at the centre, take the centra) 
meridian for the axis of yand a line perpendicular to it for 
the axis of a?. Let the latitude of the point G, which is tr* 
occupy the centre of the map, be y ; if be the latitude 
and longitude of any point P (the longitude being reckoned 
from the meridian of G), w the distance PQ> and u thr 



Ti'i. 19 .— Twilight Projw lion. 


aaimuth of P at G, then the spherical triangle whose sides 
are 90° -y, 90°-^ and u gives these relations — 

sill u sin /A — cos 0 siu w, 

sin lA COB /A-i0o8 7 sin 0 - sin 7 cos 0 cos 

COS u -osin 7 sin 0 + cos 7 cos 0 cos ». 

Now cos p, that is, 

cos 0 sin u 

k A + sin 7 sin 0 + cos 7 cos 0 cos w ’ 
cos 7 sin 0 - sin 7 cos 0 cos w 
k A + sin 7 sin 0 + cos 7 cos 0 cos w ' 

by which x and y can be computed for any point of the 
sphei*^ If from these equations we eliminate o, we get the 
euuation to the parallel wliose latitude k ^ ; it is an ellipse 
whose centre is in the central meridian, and its greater axis 
pei^ndic^r to the same. The radius of curvature of this 
ellipse at its intersection with the centre meridian is 

fe OOB 0 

7-l-8in 0 ’ 

The elimination of 6 between a; and y gives the equation 
of the meridian whose longitude is cs, wld(£ also is an ellipse 
whose centre and axes may be determined. 

The following table contains the computed co-ordinates 


for a map of Africa, which is included between latitudes 40° 
north and 40° south, and 4 0° of longitude east and west of 
a central meridian. 



Values of x aiul ?/. 

w-O’ 


■ =20'' 

ft» = 30° 

«~40“ 

0* 

aj= 0-00 
y=: 0-00 

9-69 

0*00 

19*48 

0*00 

29*25 

0*00 

89*17 

0 00 

10° 

a?=: 0*00 
y= 9-69 

9 00 
976 

19*24 

9*92 

28*95 

10*21 

38*76 

10*68 

20° 

0*00 

y=19*48 

9*82 

19*54 

18- 67 

19- 87 

28*07 

20*48 

87-68 

21 -25 

80° 

a=r O'OO 
y=29-2e 

8*84 

29*40 

17-70 

29-87 

26*56 

30*67 

36-44 

81-83 

40° 

«= 0*00 
»=89-17 

8*15 

89*86 

16-28 

89-94 

24*39 

40*03 

32-44 

42-84 


Conical Development, 

The conical development is adapted to the construction 
of maps of tracts of country of no great extent in latitude 
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Fig. 20. 


bat any extent in the direction of a parallel Selecting 
the mean parallel, or that which most nearly divides the 
area to be represented, we have to consider the cone 
which touches the sphere along that parallel In fig. 
20, which is an orthographic projection of the sphere on 
a meridian plane, let P/> be the 
parallel of contact with the 
cone. ON being the axis of 
revolution, the tangents at P 
and p will intersect ON pro> 
duced in V. Let Qg be a 
parallel to the north of Fp, Hr 
another parallel the same dis- 
tance to the south, that is, 

PQi-PR. Take on the tan- 
gent Py two points H, E such 

that PH»P^ each Mng made equal to the arc PQ. It 
is clear, then, that the surface generated by HK is very 
nearly coincident with the surface generated by KQ when 
the figure rotates round ON through any angle, great or 
small The approximation of the surfaces will, however, 
be veiy close only if QR is very small. Suppose, now, 
that the paths of H and K, as described in the revolution 
round ON, are actually marked on the surface of the cone, 
as well as the line of contact with the 
sphere. And further, mark the surface 
of the cone by the intersections with it 
of the meridian planes through OV at 
the required equal intervals. Then 
let the cone be cut along a generating 
line and opened out into a plane, and 
we shall have a representation as in 
fig- 21 of the spherical surface con- 
tained between the latitudes of Q and 
R. The parallels here are represented by concentric circles, 
the meridians by lines drawn through the common centre 
of the circles at equal angular intervals. Taking the radius 
of the sphere as unity, and ^ being the latitude of P, we 
see that VP «= cot 0, and if la be the difference of longitude 
between two meridians, the corresponding length of the arc 
Pj9 is Cl) cos ^ The angle between these meridians them- 
selves is Cl) sin ^ 



Fig. 21. 


Suppose, now, we require to construct a map on this prin- 
ciple for a tract of country extending from latitude ^ m 
to ^ + and covering a breadth of longitude of 2n, m 
and n being expressed in degrees. In fig. 21 let HKiM 
be the quadrilateral formed by the extreme lines, so that 
liK^hk = 2m; then the angle EVA is 2a sin ^ expressed 
in degrees. Now, taking the length of a degree as the unit, 
VP — 57*296 cot ^ and VH 57 *296 cot ^ - m. It may be 
convenient in the first instance to calculate the chords HA, 
KA, and thus construct the rectilinear quadrilateral HEiEA. 
The lengths of these chords are 

2(67 *296 cot 0 - w) sin (n sin , 

KA=: 2(67*296 cot ^ + sin (nsin^), 

and the distance between them is 2in cos (n sin 0). The 
inclined sides of this trapezoid will then meet in a 
point at V, whose distance from P and p most corre- 
spond with the calculated length of VP. Now with 
this centre V describe the circular arcs zepreseutiDg the 
parallels through H, E, P. Also if the ppaUels are to be 
drawn at every degree of latitude, divide HE into 2m equal 
parts, and through each point of division describe a circular 
arc from the centre V. Then divide Fp into 2n equal parts, 
and draw the meridian lines through ea^ of these points 
of division and the centre V. 

If tlie centre V be inconveniently far off, it may be 
necessary to construct the centre parallel by points, that u, 
by ctdci^ting the coordinates of the various points of 
division. For this purpose, draw through the intersection 


of the centre meridian and centre parallel a line peipendi- 
cnlar to the meridian and therefore touching the parallel 
Let the coordinate x be measured from the centre along 
this line, and y perpendicular to it. Then the coordinates 
of a point whose longitude measured from the centre 
meridian is co ere 

a;= cot 0 sin (• sin 0 ), 

2 cot 0 idn ^)s:ag tan ain ^), 

the radius of the sphere being the unit ; if a degree be the 
unit, these must be multiplied by 57*296. 

The great defect of this projection is the exaggeration of 
the lengths of parallels towards either the northern or 
southern limits of the map Various 
have been the devices to remedy this 
defect, and amongst these the following 
is a system very much adopted. Hav- 
ing subdivided the central meridian and 
drawn through the points of divisiou the 
parallels precisely as described above, 
then the true lengths of degrees are ^ 

set off along each parallel ; the meridians, which in this 
case become curved lines, are drawn through the corre- 
sponding points of the parallels (fig. 22). 

This system is that which was adopted in 1803 by the 
** DdpOt de la Guerre ” for the map of Trance, and is there 
known by the title ^^PrqfecHan de Bonne” It is that on 
which the Ordnance Survey map of Scotland on the scale 
of one inch to a mile is constructed, and it is frequently met 
with in ordinary atlasea it is ill-adapted for countries 
having great extent in longitude, as the intersections of the 
meridians and parallels become very oblique — as will be seen 
on examining the map of Asia in most atlases. If be 
taken as the latitude of the centre parallel, and co-ordinates 
be measured from the intersection of this parallel with the 
central meridian, as in the case of the conical projection, 
then, if p be the radius of the parallel of latitude ^ we have 
pa: cot ^9 + if S be a point on this parallel 

whose co-ordinates are x, y, so that VS » p, and 0 be the 
angle VS makes with the central meridian, then p0 cu cos 
and 

x=paiB$, y = cot 00 -p cose. 

Now, if we form the differential coefficients otx and y with 
respect to 0 and o), the latitude and longitude of S, we get 
m'n - mn'= cos 0 , 

7 )iV= - co 80 (coB 0 - p sin 0 ) ; 

P 

the first of which equations proves that the areas are truly 
represented. Moreover, if 90^ ^ ^ be the angles of intersec- 
tions of meridians and parallels, 

tan 0 =: 6 - w sin 0 , 

which indeed might have been more easily obtained. In 
the case of Asia, tbe middle latitude ox* 

treme northern latitude is 70^ Also the map extends 90** 
of longitude from the central meridian; hence, at the north* 
west and north-east corners of the map tlie angles of inter- 
section uf meridians and parallels are 90^ it 33^*54'. But 
for comparatively small tracts of country, as France or Scot- 
land, this projection is very snitable. 

Another modification of the conical projection consists 
in taking, not a tangent cone, but a cone whicli, having 
its vertex in the axis of revolution produced, intersecte the 
sphere in two parallels, — ^these parallels being approximately 
midway tetween tite centre parallel of the country and the 
extreme parallels. By this means part of the error is 
thrown on the centre parallel which is no longer represented 
by its true length, but is made too small, wliile the 
paralleb forming the intersections of the cone ore truly re- 
presented in length. 

The exact position of these particular paralleb may be 
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determined so as to give, upon the whole, the least amount 
of exaggeration for the entire map. This idea of a cutting 
cone seems to have originated^ with the celebrated Oerard 
Mercator, who in 1554 made a map of Europe on this prin- 
ciple, selecting for the parallels of intersection those of 40^ 
and 60^ The same s^tem was adopted in 1745 by De- 
lisle for the construction of a map of Russia. Euler in 
the Aela Mad Imp. Petrop.^ 1778, has discussed this pro- 
jection and determined the conditions under which the 
errors at the northern extremity, at the centre, q i 
and at the southern extremity of a map so con- 
structed shidi be severally equal Let e, c* be 
the co-latitudes of the extreme northern and 
southern parallels, y, y those of two intermediate c 
parallels, which are to be truly represented in the ^ 
projection. Let OC\ Om' (fig. 23) be two consecu- 
tive meridians, as represented in the develo^d 
cone; the difference of longitude being o), let the 
angle at O be hw. The degrees along the meri- c' 
diiin being represented by their proper lengtlis, 

= and P corresponding to the pole, let Fig. 23. 
OP-r, then OC-s+c; and so for 0, G', C'. The true 
lengths of OV and Qn^ namely, cusiny' and oisiny, are 
equal to the represented lengths, namely, A<i) (r + y) and 
Ao)(s-fy) respectively, whence y and y are known when 
h and z are known. Comparing now the represented with 
the true lengths of parallel at the extremities and at the 
centre, if e be the common error that is to be allowed, then 
e = //«(s+c)-« sin c, 

<?= -/<»(«+ 4c + 40 + “ “II i(c + c'), 
c=Am (2 + c')- w sin e\ 

The difference of the first and third gives A, and then sub- 
tracting the second from the mean of the ^t and third, 
we get 

a + 4(c + c') = - c) cot i (o' - c) tan i(c' + c). 


Thus z being known, the common centre of the circles re- 
presenting the parallels is given. The value of h is given 
by the equation h{e' - c) » sin d - sin c, and y and y cau 
be easily computed. But there is no necessity for doing 
this as we may construct the angles at 0, which represent- 
ing a difference of longitude u) are in reality equal to Acu. 

For instance, to construct a map of Asia on this system, 
having divided the central meridian into equal spaces for 
degrees, z must be calculated. Here we have 20^ 

80°, whence *-|-50® = 16° tan50° cot 15°-66°7. Hence 
in this case the centre of the circles is 16°‘7 beyond the 
north pole j also h *6138, so that a difference of longitude 
of 5° is represented at 0 by an angle of 3° 4' 9''. The de- 
grees of longitude in the parallel of 70° are in this map re- 
presented too large in the ratio of 1*150 : 1; those in the 
mid-latitude of 40° are too small in the ratio of 0*933 : 1; 
and those in 10° latitude are too large in the ratio of 1*05 
to 1. 

Oauss^z Projection 


sphere contained by two consecutive meridians the differ- 
ence of longitude of which is d/x, and two consecutive 
parallels whose co-latitudes are w and u + du. The sides 
of this rectangle (fig. 24) are pq«^du, pr-sinudu, 
whereas in the representation p gVV, 
p'q' ■■ dp, py ■« pMfif the angle at 0 
being sAdfi. Now, as the represen- 
tation is to be similar to the origmal, 

-EV- du 

pV ““ hpdfi ~pr “ sin udp * 
dp I du 

whence ^ “ASait » “<1 integrating, 

where the constant A is to be determined according to the 
requirements of each individual case. This investigation 
was first made in 1772 by the German mathematician J. B. 
Lambert,^ but in 1825 it was again brought forward by 
Gauss in an essay writtim in answer to a prize question pro- 
posed by the Royal Society of Sciences at Copenhagen. A 
translation of this essay is to be found in the Philosophical 
Magazine for 1828 (see page 112), where Lambert’s projec- 
tion comes out as a particular solution of the general pro- 
blem. Again, in a general investigation of the problem of 
“similar representation,” Sir Jolm Herschel, in the 30th 
volume of the Journal of the Royal Geographical Society 
(1860), deduced as a particular case this same projection. 
A large map of Russia was constructed and published on 
this system by the Geographical Society of St Petersburg 
in 1862. 

The relative scale in this development is — 

) * 

du a * sill u ’ 

where a is the radius of the sphere. It is a minimum 
when a » coB'~^ A. This minimum should occur in the 
vicinity of the central parallel of the map; if be the co- 
latitude of this parallel, we may put 

- ^ w \coa I*. 

P=k{U.n^) 

Or if we agree that the scale of the representation shall be 
the same at the extreme co-latitudes c, c\ then 
log sin d - lo^ sio c 
“lo^taii Jc'-log tun Jc 

To construct a map of North America extending from 
10° latitude to 70°, we may take A » §, and k such as shall 
make the difference of radii of the extreme parallels 60, 
namely A=104’315. The scales of the representation at the 
northern and southern limits are 1*116 and 1*096 respect- 
ively. The radii of the parallels are these — 


70“ . . 

. 32*801 

30“ . 

. 72*328 

60“ . . 

. 4S-8S6 

20“ . 

. 82*255 

50“ . . 

. 58177 

]0“ . . 

. 92-801 

40’. . 

. 62-728 

0" . . 

. 104-816 



Fig. 24. 


may be considered as another variation of the conical 
system of development. Meridians are represented by lines 
drawn through a point, and a difference of longitude <d is 
represented by an angle Aco, as in the preceding case. The 
parallel of latitude are circular arcs, all having as centre 
the point of divergence of the meridian lines, and the law 
of their formation is such that the representations of all 
small parts of the surface shall be precisely similar to the 
parts so repreMnted. Let u be the co-latitude of a parallel, 
and p, a function of u, the radius of the circle representing 
this parallel. Consider the infinitely small space on the 

^ Sm page 178 of TraiU da JPrqfeotions da Carta Otographiqua, 
by A. Germain, Paris, an admirable and exhanstive essay. See also the 
work entitled Coup dceil historique sur la Prqfecdon da Carta de 
GSographie, by M. d'Avesac, Paris, 1868. 


Having drown a line representing the central meridian, 
and selected a point on it as the centre of the concentric 
circles, let arcs be described with the above radii as 
parallels. For meridians, in this system a difference of 
longitude of 10° is represented by an angle of two thirds 
that amount, or 6° 40\ The chord of this angle on the 
parallel of 10°, whose radius is 92*801, is easily found to be 
10*792. Now stepping this quantity with a pair of com- 
passes along the parallel, we have merely to draw lines 
through ead of the points so found and the common centre 
of circles. The points of division of the parallel may U 
checked by taking the chord of 20°, or raroer of 13 20, 


* BeUrOge mm Qdrrauche da UaihetMiik und derm Anvmdung, 
vol iU. p. 55, BerUn, 1772. 
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which is 21 *547. The map of ^forth America so found (fig. 
25) shows small portions of country in strictly correct forms ; 

but the areas are 

slightly too great at 
the extreme lati' 
tudes and too small 
in the centre. At 
any part of the map 
a degree of latitude 
may be used as the 
true scale in any di- 
rection. 

The value A-J, 
as suggested by Sir 
John Herschel, is 
admirably suited for 
a map of the world. 

The representation 
is fan-shaped, with 
remarkably little 
distortion (fig. 26). ^5. 

It follows from what has been said above that the con- 
dition that the scale is true at the equator is AA-a, which 



determines k when h is ^ven. The radius of the parallel 
whose co-latitude is u being p, let r be the distance of that 
parallel from the equator ; then, keeping to the condition 
that the scale is true at the equator, 




When h is very small, the angles between the meridian 
lines in the representation are very small ; and proceeding to 
the limit, when h is zero the meridians are pa^el, tliat is, 
the vertex of the cone has removed to infinity. And at the 
limit when h is zero we have 

r«a log, cot y , 

which is the characteristic equation of 
Mercator's Projection. 

From the manner in which we have arrived at this pro- 
jection it is clear that it retains the characteristic property 
of Gauss’s projection, — namely, similarity of representation 



Fio. 26.— Fan-shaped Map of the World, 

of small parts of the surface. In Mercator’s chart the with the meridian. We get thus the bearing which a ship 
equator is represented by a straight line, which is crossed has to retain during its course between these ports. This 
at right angles by a system of parallel and equidistant is not great-circle sailing, and the ship so navigated does 
straight linos representing the meridians. The parallels not take the shortest path. The projection of a great circle 
are straight lines parallel to the equator, and the distance (being neither a meridian nor the equator) is a curve which 

of the parallel of latitude 0 from the equator is, as we have cannot be represented by a simple algebraic equation, 

seen above, log, tan (45®+i0). In the vicinity of If we apply Mercator’s system of projection along a 
the equator, or indeed within 30° of latitude of the equator, meridian^ as proposed by Lambert, we have the represen- 
the ^presentation is very accurate, but as we proceed tation of all possible great circles. Mie diagram (fig. 27) 
north war^ or southwards the exaggeration of area becomes gives the projection. The two vertical bounding lines are 
and eventually excessive, — the poles being at infinity, the equator— crossed at right angles by the initial meridian 
This distance of the parallels may be expressed in the form passing through one of the poles. From the form of the 
r»a (sin 0+i sin^®0 + ^ sin^0+ . . , .), showing that representations of parallels round the pole it is clear that 
near the equator r is nearly proportional to the latitude, the distortion up to a distance of 80® or 40® from the 
As a consequence of the similar representation of small initial meridian is not at all great. The representation 
parts, a curve drawn on the sphere cutting all meridians extends to infinity upwards and downwards, and the left 
at the same angle — the loxodromic curve — is projected into and rig^t halves are interchangeable; if interchanged the 
a straight lin^ and it is this property which renders representation is on a meridian extending from pole to 

Mercator’s chart so valuable to seamen. For instance: pole. 

join by a straight line on the chart Land’s End and Ber- The meridian Mercator drawn as described in the last 
muda, and measure the angle of intersection of this line paragraph— with the meridians and parallels rather close— 
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oiay be made to serve the important pur^e of enabling 
one to trace on tiie ordinary Meroator'e chart the tr^ of 
a great circle joining any two places, and of indicating at 
the same time the distance of the two places. For this 



Fig. 27 


purpose the two charts must be on the same scale, one of 
them being on tracing paper or tracing linen. The trans- 
parent chart being placed over the other, the equator in the 
ordinary chart must coincide with the initial meridian in 
the meridian Mercator. Retaining this relative position, 
let the upper chart be moved until the two points (the pro- 
jection of the great circle joining which is required) on the 
ordinary Mercator are found to lie on a great circle of the 
meridian Mercator. 

The curvatures of the meridians and parallels in the 
meridian Mercator are expressed by veiy simple formulae. 
LetJJ,ybe the coordinates, measured from the pole along and 
perpendicular to the initial meridian, of any point S of the 
representation,— a? corresponding to an arc of the sphere = 
sPf and y to an arc 17 which is on the sphere the distance of 
S from the initial meridian. Then if j?', / be the centre of 
curvature of the parallel at S, a;", y" the centre of curvature 
of the meridian ot S, 

2 ; =raj- tan 0 ? , , 

tan SB 

^ 8IU 

The corresponding radii of curvature are sin ^ cos j?, 
where /3 is the spherical radius of the small circle, and 
1 -4- sin a? sin y, wliere y is the longitude of the great circle, 
counted from the initial meridian.' 

Fdycfmia Development. 

Imagine a hollow globe formed of a mere surface of paper, 
to be cut by a system of parallel planes along equidistant 


paniUoU of latitude ; let also one meridian be cut through, 
from north pole to south pole, 180^ In this state let 
the whole he opened out into a plane from the meridian 
exactly opposite to the one cut through, and the previously 
spherical surface is converted into a number of strips of 
paper, each of which is part of a circular belt, with the ex- 
ception of the equator, which will be straight. All points 
which lay on the parallel whose co-latitude is u now lie on 
an arc of a circle whose radius is tanu and length 2ir8inu; 
moreover, the centres of these arcs lie in the same 
straight line, which is the central meridian produced. The 
parallels being now defined, we must define meridians. 
These may be formed by laying off on each parallel the 
degrees of longitude according to their 
true lengths, which is the system 
adopted in the maps of the United 
States Coast Survey. Or we may 
take for meridians that system of lines 
which cuts the parallels at right 
angles, forming the rectangular poly- 
conic system. 

In this case, let P (fig. 28) be the north 
pole. CPU the central meridian, U, U' points 
in that meridian whose 00 -Iatitudcs are u 
and 11 so that VJJ'=-du. Make 
PU=:w, UO = tan u, U'C'=:tan(«-l-dw); 
and with CO^as centres describe the arcs 
UQ, U'Q', which represent the parallels of 



Fig. 28. 


co-latitudo u and u + du. Let PQQ' he part of a meridian curve 
cutting the parallels at right angles. Join CQ, U'Q'; these being 
perpendicular to the circles will Iwi tangents to the curve. Let 


CQsi20, U(7Q'=2(0+d0), then the small angle CQC', or the 
angle between the tangents at QQ', will=2d0. Now 

CC'= C'U' - CU - UU' = tan (u + dn) - tan m - dw = tan dw ; 

and in the triangle CC'Q the perpendicular from C on C'Q' is equal 
to either side of the equation 

tan*a du sin 2^= -tan u 

- tan u dv - , 

sin 20 

which is the differential equation of the meridian: the integral is 
tan 0 ~ w cos w, where w, a constant, determines a particular meridian 
curve. The distance of Q from the central meridian, tan u sin 20, 
IS equal to 

2 tan u ten 0 _ 2» s in n 

1-f- tan*0 1 + fo^ cos*M 

At the cciuator this becomes simply 2w. Let any equatorial point 
whoso actual longitude is 2w las represented by a point on the de- 
vcloped e<iuator at the distance 2« 
from the central meridian, then we 
have the following very simple con- 
struction (due to M r O’Farrcll ol the 
Onlimnce Survey Office). Let P (fig. 

29) be the pole, U any point in the 
central meridian, QUQ' tlie re- 
presented i>anillel whoso ladius 
CUstenu. Draw SUS' peiwn 
dicular to the meridian through U ■ 
thou to determine the point Q, 
whose longitude is, say, 3 , lay olF 
US equal to half the true length ol S 

the am of parallel on tho spliere, 

i.e., r SO' to radius sin m, and with the centre S and radius 
dew’ribe a circular arc, which will intersect the parnllel in tjie 
required point Q. For if we suppose 2» to be tho longitude ol tne 
riHiiiired point Q, US is by construction sin w, and the angle 
subtended by SU at C is 

tan ^tan-^ (« cos m )=0 , 

* V tan u / 

and therefore UCQ=20, as it should he. The 
method are that with u remarkably srapio “'“I 
construction we have a map in which the parallels and n 
intersect at right angles. 

The following table contains the lengths of the ^ 
describing parallels, and also the lengths of degrees 
g^de for every 6» of latitude, -the radius of the sphere 

being 57-296. ^ 27 
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Radios for 
Parallel. 

Do^rree of 
Longitude 

ut 

Radios for 
ParaUel. 

Degree of 
Longitude 

0" 

a> 

1 *0000 

45“ 

67*80 

*7071 

5 

654-89 

•9962 

50 

48*08 

*6428 

10 

824*94 

•9848 

55 

40*12 

*6736 

15 

213*88 

*9659 

60 

88*08 

•5000 

20 

157*42 

•9397 

65 

26*72 

•4226 

25 

122*87 

*9068 

70 

20*85 

*8420 

SO 

99*24 

*8660 

76 

16*36 

*2588 

35 

81*88 

•8191 

80 

10*10 

•1786 

40 

68*28 

•7660 

86 

5 01 

•0872 


With regard to the distortion involved in this system of 
development, consider a small square described on the sur- 
face of the sphere, its sides being parallel to and perpendicu- 
lar to the meridian. Let t^and 2a) define its position, and 
let t be die length of its side. If we differentiate the equa- 
tion tanked) C0814, u being constant, sec^^cf^-cost^cfo). 
But the representation of is 2tanf/i0, which is equal 
to 8 int(C 0 s^^(f. 2 Q) ; hence that side of the square which is 
parallel to the equator is represented by tcos^^. And 
similarly the meridional side is represented by 
i cosV(l +«*+•* flin®!/). 

Therefore the square is represented by a rectangle whose 
sides are in the proportion of 

1 : 1 4 w* + «* siii®M, 

and its area is increased in the pioportion of 
1 + «* + sin“w : (1 + ft)* C08*w)*. 

Fig. 30 is a representation on this system of the con- 
tinents of Europe and Africa, for which it is well suited. 
For Asia this system would 
not do, as in the northern 
latitudes, say along the par- 
tial of 70'^, the representation 
is much cramped. 

With regard to the distor- 
tion in the map of Africa as 
thus constructed, consider a 
small square in latitude 40^ 
and in 40° longitude east or 
west of the central meridian, 
the square being so placed as 
to be transform^ into a rect- 
angle. The sides, originally 
unity, become 0*95 and 1*13^ 
and the area 103, the diagon 
als intersecting at 90° ^ 9° 56'. 

In the perspective projection 
a square of unit side occu- 
pying the same position, when transformed to a rect- 
angle, has its sides 1*02 and 1*15, its area 1*17, and Its 
diagonals intersect at 90° •*» 7° 6'. The latter projection is 
therefore the best in point of similarity,” but the former 
represents areas best This applies, however, only to a par- 
ticular part of the map ; along the equator towards 30° or 
40° longitude, the polyconic is certainly inferior, while 
along the meridian it is better than the perspective — ex- 
cept, of course, near the centre. Upon the whole, the more 
even distribution of distortion gives the advantage to the 
perspective system. The system of lines ordinarily used 
for map of Africa is objectionable, and has scarcely the 
excuse of facility of construction, since the perspective co- 
ordinates given above are so easily computed. 

Ordnan<^ Survey Maps. 

The method of development used in the Ordnance Survey 
maps of England on the scale of one inch to a mile, as also 
in the county maps of England, Scotland, and Ireland, on 
the 6-inch scale is this. A central meridian having been 
selected* let a perpendicular arc be drawn from any trigono- 



metrical station p to the meridian, meeting it in 9 .^ S being 
a point of reference selected in the central meridian, make 
Bq^y,pq»x. Then in the development, a straight line 
drawn to represent the central meridian is the axis of y, and 
a line at right angles to Ibis is the axis of x. The point 
whose coordinates are ^-*89 is the representation 

of p. Supposing the earth spherical, if o) be the latitude 
and longitude of 77 , then, a> being small, that is, only a few 
degrees, 

dx= “ fic tan^e?^ + cos 0(1 - Jaj* tan*0)(f», 

= (1 + i** “ ttttt*0)d0 + X Sin0 

from which the distortion can be computed. It principally 
consists in the exaggeration of the scale iu a north oud-south 
direction at the extreme longi 
tudes, where cr-sec a;, 

Contours. 

In maps of a large scale, it is 
usual to show the relief of the 
ground by contour lines, which 
are the intersections with the 
actual surface of a system of equi- 
distant horizontal planes. Con- 
tours indicate not only the height 
of the ground but its slope. Fig. 

31 shows a piece of contoured 
country, including two summits 
and a '*col” between them. 

The dotted lines, which, how- 
ever, are not shown in maps, are 
lines of greatest slope, cutting 
contours at right angles. At each 
summit, supposing the contours 
there to be ellipses (Dupin^s in- 
dicatrices), there is an infinity of 
steepest linos having a common 31. 

tangent there. At the col, where the indicatrix is an hyper- 
bola, there are two steepest lines intersecting at right 
angles, of which one is the water-shed” joining the sum- 
mita (a. B.C.) 

III. Physical Obogbafhy. 

This term in its ordinary acceptation means a description 
of the physical features of &e earth. It includes an account 
of the phenomena of the atmosphere ; of the composition, 
distribution, and movements of the sea ; of the forms of the 
land, with its water circulation, earthquakes, and volcanoes ; 
of the distribution of plant and animal life. Its object, 
however, is not to present a mere bald enumeration of facts, 
but to group the facts together in such a way as to bring 
before the mind a luminous picture of the whole structure 
and working of the earth as a habitable planet. Physical 
geography is not so mncli a science or branch of science as 
a collection of the data ascertained, and probable conclusions 
arrived at, by different sciences, in so far as these bear upon 
its own snbject. Accordingly, it culls from all departments 
of inquiry whatever helra to give additional distinctness and 
vividness to that broad conception of the daily economy of 
the globe which it is its aim to form and develop. 

So vast a subject, if treated in its entirety, would demand 
a very laige allotment of space for its adequate discus- 
sion. Some of its branches have, daring the last few 
years, received so much development that in the present 
edition of this work it has been considered more expedient 
to make them the subject of special articles; and here, 
therefore, to avoid the repetition which a general article 
on physical geography would involve, there will be given, 
instead of a formal essay, a mere outline or synopsis of 
the branches Of knowled^ embraced in the subject, with 
references to the other parts of the work where detailed 
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information may be looked for. In the first three parts of 
the artide Obology, a large section of what is usually 
induded under physical geography will be found. 

1. in From astronomy 

we learn the shape and sue of the earth, its motions of 
rotation round its axis and of revolution in an elliptical 
orbit round the sun, the origin of day and night, and of 
the seasons. Speculating on the original condition of the 
whole solar system, we may regard it as having been 
in the condition of a nebula, gradually contracting, con- 
densing, and leaving behind successive rings, which on 
disruption and reaggregatiou formed planets. Hence the 
primitive condition of our globe as a separate mass must 
have been gaseous or fluid. Since that time the earth has 
been cooling and contracting, but still retains a high resi- 
dual temperature in its interior. This ori^pnal condition, 
and the internal heat of the earth, must be constantly kept 
in view as an explanation of many of the features of its outer 
surface. See Qbologt, part L; Astronomy, chapter i.; 
Oeogbaphy (Mathematical); Geodesy. 

2. The Atmoephere or Oaseoue Envelope of the Earth — 
The solid planet is covered by two envelope^ one of gas 

« which completely surrounds it, and one of water, which 
occupies about three-fourths of its surfaca In studying the 
atmosphere we have to consider its height, its composition, 
its temperature, its moisture, and its pressure (see Atmo- 
sphere, Meteorology). Its height must be at least 40 or 
50 miles. This deep g^eous ocean consists of a mixture of 
the two eases, oxygen (21 parts by weight) and nitrogen 
(79 parts), with a minute proportion of carbonic acid (*004) 
and of aqueous vapour. The physical geographer takes 
note of the manifold importance of oxygen, not only in 
supporting animal life, but in the general oxidation of the 
earth’s outer crust. He recognizes the atmospheric car- 
bonic acid as the source of the carbon built ud into the 
structure of plants. He cannot contemplate without ever- 
increasing wonder and delight the coming and going of the 
water-vapour in the air, as it rises incessantly from every 
sea and land, and after condensation into visible form 
courses over the land as rain, brooks, rivers, and glaciers 
(see Geology, part iii. ). The consideration of the tempera- 
ture of the atmosphere elicits the facts that temperature 
falls as we rise above the sea-level, and as we recede from 
the equator to the poles, and that it is profoundly affected 
by the relative positions of sea and land. The waut of 
strict dependence upon latitude in this distribution of 
temperature is strikingly brought out by the contrast be- 
tween the mean temperature of Labrador and Ireland on the 
same parallels (see Climate, Isotherms). In dealing with 
the moisture of the air we have to consider the phenomena 
of evaporation and condensation, the formation of dew, 
clouds, rain, snow, and bail, the distribution of rain, the 
position of the snow-line, the occurrence of deserts, Ac. (see 
JdETBOROLOGY). The study of the pressure of the atmo- 
sphere, which appears to vary with variations in temperature 
and amount of vapour, brings before us the cause of the 
constant aerial movements. The law has now been well 
established that air always flows out from tracts where the 
barometric pressure is high into those where it is low. A 
knowledge of the distribution of pressure over the globe 
furnishes the key to the great movements of the atmo- 
spheric circulation. The trade winds, for example, blow 
constantly from a belt of high pressure towards the equator, 
where the pressure remains low. Periodic winds, like the 
monsoons and land and sea breezes, sliift with the changes 
in atmospheric pressure. Thus Asia during winter is a 
vast region of high pressure ; the winds round its margin 
therefore flow out towards the sea. In summer, on the 
other hand, it becomes a region of low pressure, and the < 
vrinds consequently blow inland from the sea. Sudden and | 


violent atmospheric movements, such as tempests and hurri- 
canes, are illustrations of the same law, the force of the 
wind being always proportional to the shortness of the space 
between great extremes of pressure (see Atmosphere). 

3. Tlu Ocean or Wate:i'~Envelo}ie of the Earthy from the 
point of view of physical geography, presents for considera- 
tion the form of the basins in which it is contained, the 
shape and nature of their bottom, their submarine ridges 
and islands, the density and composition of the water, the 
distribution of marine temperature, the ice of the sea, aud 
the movements of the ocean due to cosmical causes as in the 
tides, to the effects of winds as in surface drifts, currents, 
and wave^ and to differences of temperature. The largest 
additions in recent years to our knowledge of the earth have 
been made in the ocean, notably by the different expeditious 

I and cruises equipped for the purpose by the British Govern- 
ment. The climates of the sea have been systematically 
determined, and the extraordinary fact has been brought to 
light that the great mass of the ocean water is cold, or below 
40*’ Fahr. Even in the equatorial parts of the Atlantic 
and Pacifio Oceans (^.t;.), though the upper layers of 
water partake in the heat of the intertropical latitudes, a 
temperature of 40° is found within 300 fathoms of the 
surface, while at the bottom, at depths of 2500 or 3000 
fathoms, the temperature (32°‘4 to 33° Fahr.) is very little 
above that of the freezing-point of frash water. It has 
been proved that the bottom temperature of every ocean 
in free communication with the poles has a temperature 
little different from that of the water in polar latitudes. 
Between Scotland and the Faroe Islands a sounding was 
obtained giving even a temperature of 29° ‘G, or 2*4 decrees 
below the freezing-point of fresh water, and very Tittle 
above that of salt water. These observations warrant the 
conclusion that a vast system of circulation takes place in 
the ocean. The cold heavy polar water creeps slowly 
towards the equator under the upper lighter water, which 
I moves away towards the poles. 

4. The Land, — We have to consider the distribution of 
the land over the face of the globe, the grouping of the con- 
tinents, the forms and trend of the great terrestrial ridges, 
the relation of coast-line to superficid area, the contours of 
the land, as mountains, table-lands, valleys, aud plains, the re- 
lation of the continents to each other as regards general mass 
(see Geology, part iL; Africa, America, Asia, Europe). 
Over this framework of land there is a ceaseless circulation 
of water. The vapour raised by the sun’s heat from every 
ocean and surface of water on the land, after being con- 
densed into clouds and rain, falls in large measure upon the 
land, and courses over its surface from mountain to shore in 
brooks and rivers, which again have their own distinguish- 
ing phenomena, such as the formation of terraces, deltas, 
Ac. Part of the water performs an underground circulation 
and returns to the surface in springs. Another portion 
falls as snow upon the mountains and descends into valleys 
in the form of glaciers. In this ceaseless flow of water 
from the summits to the sea we must recognize one of the 
great agencies by which the present .contour of the land has 
^en moulded (see Geology, part ili, section ii.). 

The physical geographer collects, moreover, data which 
show the reaction of the earth’s interior upon its surface, — 
proofs from bores and mines of a progressive increase of 
temperature downwards, the evidence of hot springs, and 
of earthquakes and volcanoes. He finds proofs of oscilla- 
tions in the level of the laud, some regions having been 
raised and others depressed within the times of human 
history. From the geologist he learns that such instability 
has diaracterized the outer crust of the planet from very 
ancient times, and that indeed it is to the results of ber- 
reetrial movements that we owe the existence of mountom 
ranges and even the dry land itself (see Geology, port iil. 
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section L, and part viL). He perceives that the present possibly account for the diffusion of innumerable organ^ 
area of land on the earth’s surface is the result of the isms. There is a la r^ residuum of unexplained phenomena 
balance of two antagonistic processes — ^tlie destruction on which much lij^t is thrown by geological inquiry, 
caused by superficial agents on every portion of land ex- Thus, for example, the presence of living Arctic forms of 
posed to their infiuence, and the periodic elevation, by sub- vegetotion on the mountains of central Europe can be oon- 
terranean action, of the land so wasted, or of new land nected with the occurrence of the remai^ of Arctic animals 
from beneath the sea. in the superficial deposits of that region, and with other 

5. DuAribution of Animal and Vtgetahlt Life , — It is facts which make it clear that at no very distant date an 
usual to include in treatises on physical geography an out- Arctic climate prevailed over most of Euro^, that at that 
line of the distribution of plants and animals, with an time a northern vegetation spread southwarcb and covered 
account of the great regions or provinces into which zoolo- the plains and heights of Europe even as far south as the 
gists and botanists have divided the continents. The Alps and Pyrenees, and that as the climate gradually ameli- 
question naturally arises why the distribution should be as orated the northern vegetation was extirpated from the^ low 
it is. Two answers obviously suggest themselves — 1st, grounds by the advance of plants better suited to the milder 
climate, and 2d, the power possessed by plants and animals temperature, but continued to maintain its ground amid the 
of diffusing themselves. Yet climate only explains a part congenial frosts and snows of the mountains, where to this 
of this problem, and it is evident that migration cannot day it still fiourishes (see Distbibution). (a. as.) 


GEO 

G eology is the science which investigates the history 
of the earth. Its object is to trace the progress of 
our planet from the earliest beginnings of its separate ex* 
istence, through its various stages of growth, down to the 
present condition of things. It seeks to determine the 
manner in which the evolution of the earth’s great surface 
features has been effected. It unravels the complicated 
processes by which each continent has been built up. It 
follows, even into detail, the varied sculpture of mountain 
and valley, crag and ravine. Nor does it confine itself 
merely to changes in the inorganic world. Geology shows 
that the present races of plants and animals are the descend- 
ants of other and very different races which once peopled 
the earth. It teaches that there has been a progress of the 
inhabitants, as well as one of the globe on which they 
dwelt ; that each successive period iu the earth’s histor}% 
since the introduction of living things, has been marked by 
characteristic types of the animal and vegetable kingdoms ; 
and that, however imperfectly they have been preserved or 
may be deciphered, materials exist for a history of life upon 
the planet. The geographical distribution of existing 
faunas and fioras is often made clear and intelligible by 
geological evidence ; and in the same way light is thrown 
upon some of the remoter phases in the history of man 
himself. A subject so comprehensive as this must require 
a wide and varied basis of evidence. It is one of the 
characteristics of geology to gather evidence from sources 
which at first sight seem far removed from its scope, and to 
seek aid from almost every other leading branch of science. 
Thus, in dealing with the earliest conditions of the planet, 
the geologist must fully avail himself of the labours of 
the astronomer. Whatever is ascertainable by telescope, 
spectroscope, or chemical analysis, regarding the constitution 
of other heavenly bodies, has a geological bearing. The 
e^eriments of the physicist, undertaken to determine con- 
ditions of matter and of energy, may sometimes be taken as 
the starting-points of geological investigation. The work 
of the chemical laboratory forms the foundation of a vast 
and increasing mass of geological inquiry. To the botanist, 
the zoologist, even to the unscientific, if observant, traveller 
by land or sea, the geologist turns for information and 
assLstanca 

But while thus culling freely from the dominions of other 
sciences, geology claims as its peculiar territory the rocky 
fhunework of the globe. In the materials composing that 
framework, their composition and arrangement, the pro- 
cesses of their formation, the changes which they have 
undergone, and the terrestrial revolutions to which they 
bear witness, lie the main data of geological history. It is 
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the task of the geologist to group these elements in such a 
way that they may be made to yield up their evidence as 
to the march of events in the evolution of the planet. He ’ 
finds that they have in large measure arranged themselves 
in chronological sequence, — the oldest lying at the bottom 
and the newest at the top. Belies of an ancient sea-fioor 
are overlaid by traces of a vanished land-surface ; these are 
in turn covered by the deposits of a former lake, above 
which once more appear proofs of the return of the sea. 
Among these rocky records lie the lavas and ashes of long- 
extinct volcanoes. The ripple left upon the shore, the 
cracks formed by the sun’s heat upon the muddy bottom 
of a dried-up pool, the very imprint of the drops of a pass- 
ing rain-shower, have all been accurately preserved, and 
yield their evidence as to geographical conditions widely 
different from those which exist where such markings are 
now found. 

But it is mainly by the remains of plants and animals 
imbedded in the rooks that the geologist is guided in un- 
ravelling the chronological succession of geological changes. 
He has found that a certain order of appearance charac- 
terizes these organic remains, that each great group of rocks 
is marked by its own special types of life, and that these 
types can be recognized, and the rocks in which they occur 
can be correlated even in distant countries, and where no 
other means of comparison would be possible. At one 
moment he has to deal with the bones of some large 
mammal scattered through a deposit of superficial gravel, 
at another time with the minute foraminifers and ostracods 
of an upraised sea-bottom. Corals and crinoids crowded 
and crushed into a massive limestone where they lived 
and died, ferns and terrestrial plants matted together into 
a bed of coal where they originally grew, the scattered 
shells of a submarine sand-bank, the snails and lizards 
which lived and died within a hollow tree, the insects which 
have been imprisoned within the exuding resin of old forests, 
the footprints of birds and quadrupeds, the trails of worms 
left upon former shores — these, and innumerable other 
pieces of evidence, enable the geologist to realize in some 
measure what the faunas and floras of successive periods 
have been, and what geographical changes the site of every 
land has undergone. 

It is evident that to deal successfully with these varied 
materiak, a considerable acquaintance with different 
branches of science is needful. Especially necessary is a 
tolerably wide knowledge of the processes now at work in 
changing the surface of the earth, and of at least those 
forms of plant and animal life whose remains are apt to be 
preserved in geological deposits, or which in their structure 
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and habitat enable us torealizewhat their forerunners were, effected upon the distribution of sea and land, and upon 
It has often been insisted upon that the present is the key the forms of terrestrial surfaces. Such an inquiry neces- 
to the past ; and in a wide sense this assertion is eminently sitates a careful study of the existing geological economy 
true. Only in proportion as we understand the present, of nature, and forms a fitting introduction to the investi< 
where everything is open on all sides to the fullest invest!- gation of the geological changes of former periods. This 
gation, can we expect to decipher the past, where so much and the previous section include most of what is embraced 
is obscure, imperfectly preserved, or not preserved at all under Physical Geography ; and for the reason stated 
A study of the existing economy of nature ought thus to be under that heading the subject will here be treated more 
the foundation of the geologist’s training. in detail than is usual in geological treatises. 

While, however, the present condition of things is thus 4. Structural Geology^ or the Architecture of the Earth,^ 
employe^ we must obviously be on our guard against the We now advance to consider how the various materials 
danger of unconsciously assuming that the phase of nature’s composing the crust of the earth have been arranged. Wo 
operations which we now witness has been the same in all learn that some have been formed in beds or strata on the 
post time, that geological changes have taken place in former floor of the sea, that others have been built up by the slow 
ages in the manner and on the scale which we behold to-day, aggiegation of organic forms, that others have been poured 
and that at the present time all the great geological pro- out in a molten condition or in showers of loose dust from 
cesaes, which have produced changes in the past eras of the subterranean sources. We further find that, though origin- 
earth’s history, are still existent and active. Of course we ally laid down in almost horizontal beds, the rocks have 
may assume this uniformity of action, and use the assump- subsequently been crumpled, contorted, and dislocated, 
tion as a working hypothesis. But it ought not to be that they have been incessantly worn down, and have often 
allowed any firmer footing, nor on any account be suffered | been depressed and buried beneath later accumulations, 
to blind us to the obvious truth that the few centuries \ 5, Palaeontological Geology, — This branch of the subject 

wherein man has been observing nature form much too , deals with the organic forms which are found preserved in 
brief an interval, by which to measure the intensity of ' the crust of the earth. It includes such questions as the 
geological action in all past time. For aught we can tell j relations between extinct and living types, the laws which 
the present is an era of quietude and slow change, compared ; appear to have governed the distribution of life in time and 
with some of the eras which have preceded it Nor can ; in s^jace, the relative importance of different genera of 
we bo sure that, when we have explored every geological animals in geological inquiry, the nature and use of the 
process now in progress, we have exhausted all the causes ' evidence from organic remains regarding former conditions 
of change which, even in comparatively recent times, have ; of physical geogi-aphy. This subject will be more properly 
been at work. i discussed in the article Pal^iontology, and will ^erefore 


In dealing with the Geological Record, as the accessible 
solid part of the globe is called, we cannot too vividly I 
realize that at the best it forms but an imperfect chronicle. ‘ 
Geological history cannot be compiled from a full and con- 
tinuous series of documents. From the very nature of its 
origin the record is necessarily fragmentary, and it has been 
farther mutilated and obscured by the revolutions of suc- 
cessive ages. And even where the chronicle of events is 
continuous, it is of very unequal value in different places. 
In one case, for example, it may present us with an un- 
broken succession of deposits many thousands of feet in 
thickness, from which, however, only a few meagre facts as 
to geological history can be gleaned. In another instance 
it brings before us, within the compass of a few yards, the 
evidence of a most varied and complicated series of changes 


be only cursorily treated in the following pages. 

6. Stratigraphical Geology, -^-This section might be called 
geological history. It works (»ut the chronological succes- 
sion of the great formations of the earth’s crust, and 
endeavours to trace the sequence of events of which they 
contain the record. More particularly it determines the 
order of succession of the various plants and animals w'hich 
in past time have peopled the earth, and thus ascertains 
what has been the grand march of life upon the planet. 

7. PhyBiographical Geology^ starting from the basis of 
fact laid down by stratigraphical geology regarding former 
geographical changes, embraces an inquiry into the origin 
and history of the features of the earth’s surface — contin- 
ental ridges aud ocean basins, plains, valleys, and moun 
tains. It explains the causes on which local differences of 


in physical geography, as well as an abundant and interest- ; sceneiy depend, and shows under what very different cir 
iug suite of organic remains. These and other character- cumstances, and at what widely separated intervals, the 
istics of the geological record will become more apparent and hills and mountains, even of a single country, have been 
intelligible as we proceed in the study of the science. produced. 

In the systematic treatment of the subject the following 

arr^ment will here be followed ..... PART L— OOSMICAL ASPECTS OF GEOLOGY. 

1. The Comteal Aspects of Geology, — Under this bead 

we may consider the evidence supplied by astronomy and Before geology had attained to the position of an indue 
physics regarding the form and motions of the earth, the tive science, it was customary to begin all investigations 
composition of the sun and planets, and the probable history into the histor}* of the earth by propounding or adopting 
of the solar system. some more or less fanciful hypothesis in explanation of the 

2. Oeognosyt — an Inquiry into the Mateiials of the Earth's origin of our planet, or even of the universe. Such pre- 

Substance, — In this division we deal with ^e parts of the liminary notions were looked upon as essential to a right 
earth, its envelopes of air and water, its solid crust, and the understanding of the manner in which the materials of the 
probable condition of its interior. Especially, we have to globe had been put together. To the illustrious James 
study the more important minerals of the crust, and the Hutton (1785) geologists are indebted for strenuously ii{>- 
chief rocks of which that crust is built up. In this way holding the doctrine that it is no part of the province of 
we lay a foundation of knowledge regarding the nature of geolo^ to discuss the origin of things. He taught them 
the materials constituting the of the globe, and may that in the materials from which geological evidence is to 
next proceed to investigate the processes by which these be compiled there can be found no traces of a beginning, 
matenals are produced and altered. no prospect of an end.” In England, mainly to ^e 

3. Dynamical Geology embraces an investigation of the influence of the school which he founded, and to the »no^ 
▼arions agencies whereby the rocks of the earth’s crust are quent rise of the Geological Society (1807), which revived 
formed and metamorphosed, and by which changes are to collect facts instead of fighting over hypotheses, is due 
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tho disappearanoe of the crude aad unscieDtific coBmologies 
by which the writings of the earlier geologists were distin- 
guished. 

But there can now be little doubt that in the reaction 
against those visionazy and often grotesque speculations, 
geologists were carried too far in an opposite direction. In 
allowing themselves to believe that geology had nothing to 
do with questions of cosmogony, they gradually grew up 
in the conviction that such questions could never be other 
than mere speculation, interesting or amusing as a theme 
for the employment of the fancy, but hardly coming within 
the domain of sober and inductive science. Nor wo^d 
they soon have been awakened out of this belief by anything 
in their own science. It is still true that in the data with 
which they are accustomed to deal, as comprising tbo sum 
of geological evidence, there can be found no trace of a 
beginning. The oldest rocks which have been discovered 
on any part of the globe have probably been derived from 
other rocks older than themselves. Cfeology by itself has 
not yet revealed, and is little likely ever to reveal, a trace 
of the first solid crust of our globe. If then geological 
history is to be compiled from direct evidence furnished by 
the rocks of the earth, it cannot begin at the beginning of 
things, but must be content to date its first chapter from 
the earliest period of which any record has been preserved 
among the rocks. 

Nevertheless, though geology in its usual restricted sense 
has been, and must ever be, unable to reveal the earliest 
history of our planet, it no longer ignores, as mere specula- 
tion, what is attempted in this subject by its sister sciences. 
Astronomy, physics, and chemistry have in late years all 
contributed to cast much light on the earlier stages of 
the earth’s existence, previous to the beginning of what is 
commonly re^rded as geological history. But whatever 
extends our knowledge of the former conditions of our 
globe may be legitimately claimed as part of the domain of 
geology. If thb branch of inquiiy therefore is to continue 
worthy of its name as the science of the earth, it must take 
cognizance of these recent contributions from other sciences. | 
It must no longer be content to begin its annals with the 
records of the oldest rocks, but must endeavour to grope 
its way through the ages which preceded the formation of 
any rocks. Thanks to the results achieved with the tele- 
scope, the spectroscope, and the chemical laboratory, the 
story of these earliest ages of our earth is every year 
becoming more definite and intelligibla 

Bxlations of the Eakth ih the Solar System. 

Before entering upon the study of the structure and 
history of the earth, we may with advantage consider the 
general relations of our planet to the solar system, especially 
in view of its origin and histoiy. It is now r^rd^ as in 
the highest degree probable that all the members of that 
system have h^ a common origin. The investigations of 
recent years have revived and given a new form and 
meaning to the well-known nebular hypothesis, in which 
Laplace sketched the progress of the system from the 
state of an original nebula to its existing condition of a 
central incandescent sun with surrounding cool planetaiy 
bodies. He supposed that the nebula, originally diffused 
at least as far as the furthest member of the system, began 
to condense towards the centre, and that in so doing it threw 
off or left behind successive rings which on disruption and 
farther condensation assumed the form of planets, some- 
times with a farther formation of rings, which in the case 
of Saturn remain, though in other planets they have broken 
np and nnited into satellites. 

According to this view we should expect that the matter 
composing varioos members of the eolar system should 
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be everywhere nearly the same. The fact of condensation 
round centres, however, indicates at least differences of 
density throughout the nebula. Mr Lockyer has, indeed^ 
suggested that the materids composing the nebula arranged 
themselves according to their respective densities, the 
lightest occupying the exterior and the heaviest the interior 
of the mass. And if we compare the densities of the 
various planets, they certainly seem to support this sngms- 
tion. These densities are shown in the following table, tnat 
of the earth being taken as the unit 

Density of the Sun 0*25 

„ Mercuiy 1*12 

,, Venus 1*08 

„ Earth. I’OO 

„ Mars 0*70 

„ Jupiter. 0*24 

„ Saturn O’lS 

,, IJranuB 0*17 

„ Neptune 0*16 

There is not indeed a strict progression in the diminu- 
tion of density, but the fact remains that, while the planets 
near the sun are about twice as heavy as they would be if 
they consisted of such a substance as granite, towards the 
outer limits of the system they are composed of matter as 
light as cork. Again, in some cases, a similar relation has 
been observed between the densities of the satellites and 
their primaries. The moon, for example, has a density little 
more than half that of the earth. The first satellite of 
Jupiter is less dense, though the other three are found te 
be more dense than the planet Further, in the condition 
of the earth itself, a very light gaseous atmosphere forms 
the outer portion, beneath which lies a heavier layer of 
water, while within these two envelopes the materials form- 
ing the solid substance of the planet are so arranged that 
the outer layer or crust has only about half the density 
of the whole globe. Mr Lockyer finds in the sun itself 
evidence of the same tendency towards a stratified arrange- 
ment in accordance with relative densities, as will be im- 
mediately further alluded to. 

There seems therefore to be much probability iu the- 
hypothesis that, in the gradual oondeusation of the original 
nebula, each successive mass left behind represented the 
density of its parent layer, and consisted of progressively 
heavier matter. The remoter planets, with their low 
density and vast absorbing atmospheres, may be supposed 
to consist of metalloids like the outer parts of the sun’a 
atmosphere, while the interior planets are no doubt mainly 
metallic. The rupture of each planetary ring would, it is 
conceived, raise the temperature of the resultant nebblous 
planet to sneh a height as to allow the vapours to rearrange 
themselves by degrees in successive layers, or rather sheik, 
according to density. And when the planet gave off a 
satellite, that body would, it might be expected, have the 
composition and density of the outer layers of its primary.^ 

For many years the only evidence available as to the 
actual composition of other heavenly bodies than our own 
earth was furnished by the aeroliteB^ meteorilea^ or falling 
stars, which from time to time have entered our atmo- 
sphere from planetary space, and have descended upon the 
surface of the globe. Subjected to chemical analysis these 
foreign bodies show considerable diversities of composition ; 
but in no case have they yet yielded a trace of any element 
not already recognized among terrestrial materials. Up- 
wards of twenty of our elements have been detected in 
aerolites, sometimes in the free state, sometimes combined 
with each other. More than half of them are metals, in- 
cluding iron, nickel, manganese, calcium, sodium, and potas- 

^ Mr Lockyer communicated some of his views to Professor Prest- 
wioh, who gave them in his interesting at Oxford, in 

1875. He has further stated them & his Manchester Leotures, Wi/if 
the BarUCe ChemMry it at it it. 
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Bium. There occur also carbon, silicon, phosphorus, sulphur, 
oxjg^ nitrogen, and hydrogen. In some of their com- 
binations these elements, as found in the meteoric stones, 
differ from their mode of occurrence in the accessible parts 
of the eartL Iron, for example, occurs as native metal, 
alloyed with a variable proportion (6 to 10 per cent.) of 
metallic nickel. But in other respects they closely resemble 
some of the familiar materials of the earth’s rocky crust. 
Thus we have such minerals as pyrite, apatite, olivine, 
augite, hornblende, and labradorite. No more reliable 
proof could be desired that some at least of the other 
tnembers of tiie solar system are formed of the same 
materials as compose the earth. 

But in recent years a far more precise and generally 
applicable method of research into the composition of the 
heavenly bodies has been found in the spectroscope. By 
means of this instrument, the light emitted from self- 
luminous bodies can be analysed in such a way as to show 
what elements are present in their intensely hot luminous 
vapour. When the light of a burning metal is examined 
with a properly-arranged prism, it is seen to give a dark 
band or spectrum which is traversed by certain vertical 
bright lines. This is termed a rcuHatiotirspedrum, Each 
element appears to have its own characteristic arrange- 
ment of lines, which retain the same relative position, 
intensity, and colours. Moreover, gases and the vapours 
of solid bodies are found to intercept those rays of light 
which they themselves emit The spectrum of burning 
sodium, for example, shows two bright yellow lines. If 
therefore white light from some other source passes throi: 4 ;h 
the vapour of sodium, these two bright lines become dark 
lines, that portion of the light being exactly cut off which 
would have been given out by the sodium itself. This is 
called an abaorptuntrspectrum. 

By this method of examination it has been ascertained 
that many of the elements of which our earth is composed 
exist in the state of incandescent vapour in the atmosphere 
of the sun. Among these are some of our most familiar 
metals — iron, zinc, copper, nickel, with sodium, magnesium, 
barium, calcium, and vast quantities of free hydrogen. 
Moreover, as Mr Lockyer has pointed out, these elements 
appear to succeed each other in relation to their respective 
densities. Thus the coronal atmosphere which, as seen in 
total eclipses, extends to so prodigious a distance beyond 
the orb of the sun, consists mainly of sub-incandescent 
hydrogen and another element which may be new. Beneath 
this external vaporous envelope lies the chromosphere 
where the vapours of incandescent hydrogen, calcium, and 
magnesium can be detected. Further inward the spot^zone 
shows the presence of sodium, titanium, Ac.; while still 
lower, a layer (the reverainff layer) of intensely hot vapours, 
lying prol4bly next to the inner brilliant photosphere gives 
spectroscopic evidence of the existence of incandescent iron, 
manganese, cobsdt, nickel, copper, and other well-known 
terrestrial metals.^ 

The spectrosope has likewise been successfully applied 
by Mr Huggins and others to the observation of the fixed 
stars and nebulae, with the result of establishing a similarity 
of elements between our own system and other bodies in 
sidereal space. In the radiation spectra of nebulae Mr 
Huggins finds the hydrogen lines very prominent; and he 
conceives that they may be glowing masses of that element. 
Sir William Thomson and Professor Tait have suggested, 
oil the other hand, that they are more probably clouds of 
stones in rapid motion, perhaps in an atmosphere of 
hydrogen. Among the fixed stars absorption spectra have 

^ On the oonatitation of the san see Boecoe's Spectrum Analpeia ; 
Lockyer’s Solar Phyaica^ 1878; and memoirs in Proc, of JRioy, Soc., 
by B. Stewart, Loei^, and Be la Rne. 


been recognized, pointing to a structure resembling that of 
our sun, vl&, a solid or liquid incandescent nucleus, sur* 
rounded with an atmosphere of glowing vapour.* Accord- 
ing to Mr Lockyer, those stars or nebulm which have the 
highest temperature have the simplest spectra, and in pro- 
portion as they cool their materials become more and more 
differentiated into what we call elements. He remarks that 
the most brilliant or hottest stars show in their spectra only 
the lines of gases, as hydrogen. Cooler stars, like our sun, 
give indications of the presence, in addition, of the more 
stable metals — ^magnesium, sodium, calcium, iron. A still 
lower temperature he regards as marked by the appearance 
of the other metals, metalloids, and compounds, so that the 
older a star or planet is the more will it lose free hydrogen, 
till, when it comes to the condition of our earth, all its free 
hydrogen will have disappeared.* According to this view 
the atoms of all the elements existed originally in the nebula 
dissociated from each other by reason of the intense heat 
As the nebula gravitated towards its nucleus and cooled, the 
atoms came together, and the elements appeared in a certain 
order, beginning with hydrogen, and passing on through the 
metals and metalloids into compounds such as we find on 
onr globe. The sun would thus be a star considerably 
advanced in the process of differentiation or association of 
its atoms. It contains, so faCr as we know, no metalloids 
or compounds, while stars like Sirius show the presence 
only of hydrogen, with but a feeble proportion of metallic 
vapours ; and on the other hand, the red stars indicate by 
their spectra that their metallic vapours have entered into 
combination, whence it is inferred that their temperature 
is lower than that of our sun. 

Further confirmation of these views as to the order of 
planetary evolution is furnished by the form and structure 
of the earth. Reference has already been made to the fact 
that the outer crust of our planet possesses only about half 
the density of the whole mass. It consists largely of 
metalloids — oxygen, silicon, carbon, sulphur, chlorine. On 
the other hand, lavas and mineral veins, which are believed 
to have been supplied from some considerable depth, con- 
tain abundance of metallic ingredients. 

The form of the globe likewise points to a former 
fluid condition. As the result of computations from ten 
measured arcs of the meridian made by different observers 
between the latitudes of Sweden and the Cape of Good 
Hope, Bessel obtained the following data for the dimensions 
of the earth : — 

Equatorial diameter 41,847,192 feet, or 7925*604 miles. 

PoW diameter. 41,707,314 ,, 7899*114 ,, 

Amount of polar flattoniug, 139,768 „ 26*471 ,, 

The equatorial circumference is thus a little less than 
25,000 miles, and the difference between the polar and 
equatorial diameters (nearly 261 miles) amounts to about 
•^th of the equatorial diameter.* More recently, however, 
it has been shown that the oblate spheroid indicated by 
these measurements is not a symmetrical body, the equa- 
torial circumference being an ellipse instead of a circle. 
The diameter of which the vertices touch the surface of the 
globe in longitudes 14*^ 23' E. and 194” 23' K of Greenwich 
is nearly two miles longer than that at right angles to it.^ 

In obedience to the influence of rotation on its axis, our 
planet would tend to assume exactly such a flattening at 
the poles as it has been proved to possess. This was dis- 
covered and demonstrated by Newton, and the amount of 

■Huggins, Proe. Roy. 1863-66, and Brit. Aseoc. lecture 

(Nottingham, 1866); Huggins and Miller, Phil. Trans. 1 1804. 

■ Lockyer, Compies Rendus^ Dec. 1873. 

* Herschel, Astronomy^ p. 139. , , . . 

» A. R. CUrke, Jioy. -Soc.xm ;Hemliel, A.Jron., 

p. 691. See also a more recent paper by Colonel Clarke, I nil. Alag.^ 
Augnst 1878. 
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the ellipticity was actually calculated by him, loug before 
auy meaaarement had confirmed such a conolusion. 

The tendency of modem research is thus to give proba- 
bility to the conception that not only in our own solar 
system, but throughout the regions of space, there has been 
a common plan of evolution, and that the matter diffused 
through space in stars, nebulse, and systems is substantially 
the same as that with which we are familiar. Hence the 
study of the structure and probable history of the sun and 
the other heavenly bodies comes to possess an evident 
geological interest, seeing that it may yet enable us to carry 
back the story of our planet far beyond the domain of 
uril inary geological evidence, and upon data not less reliable 
than those furnished by the rocks of the earth’s crust 

II. The Movements of the Earth in thetr Geological 
Relations. 

We are here concerned only with those aspects of the 
earth’s motions which materially influence the progress of 
geological phenomena. 

1. Rotalioii , — In obedience to the impulse communicated 
to it at its original separation, the earth rotates on its axis. 
This movement is completed in about 24 hours, and to it 
is due the succession of day and night. So far as observa- 
tion has yet gone, this movement is uniform, though recent 
calculations of the influence of the tides in retarding rota- 
tion tend to show that a very slow diminution of the 
angular velocity is in progress. This velocity varies 
relatively in different places, according to their position 
on the surface of the planet At each pole there can 
be no velocity, but from these two points towards the | 
equator there is a continually iucreasing rapidity of 
motion, till at the equator it is equal to a rate of 507 
yards in a second. 

To the rotation of the earth are due certain remarkable 
influences upon currents of air, which circulate either 
towards the equator or towards the poles. Currents 
which move from polar latitudes travel from parts of the 
earth’s surface where the velocity of rotation is small to 
others where it is great. Hence they lag behind, and 
their course is bent more and more westward. An air 
current quitting the north polar or north temperate regions 
as a north wind is deflected out of its course and becomes 
a north-east wind. On the opposite side of the globe a 
similar current setting out straight far the equator is changed 
into a south-east wind. This is the reason why the well- 
known trade-winds have their characteristic westward de- 
flexion. On the other hand, a current setting out northwards 
or southwards from the equator passes into regions having 
a less velocity of rotation than it possesses itself, and hence 
it travels on in advance and is gradually deflected eastward. 
The aerial currents blowing steadily across the surface of 
the ocean produce currents in its waters which have a 
westward tendency commnnicated to them indirectly from 
the effect of rotation. A certain deflexion is said to be 
experienced by such rivers as flow in a meridional direction, 
like the Volga. Those which flow polewards are asserted 
to press upon their eastern rather than their western banks, 
while those which run in the opposite direction are stated 
to be thrown more a^pinst the western than the eastern. 
The reality of this action may be doubted. 

2. Revolution . — Besides turning on its axis the globe 
performs a movement round the sun, termed revolution. 
This movement is accomplished in rather more than S66 
days. It determines for us the length of our year, which is, 
in &ct, merely the time required for one complete revolu- 
tion. The path or orbit followed by the earth round ^e 
sun is not a perfect circle but an ellipse, with the sun in 
one of the fod, the mean distance of the earth from the ann 


being 92,400,000 miles. By slow secular variations the 
form of the orbit alternately approaches and recodes from 
that of a circle. At the nearest possible appro^h between 
the two bodies, owing to change in the ellipticity of the 
orbit, the earth is 14,368,200 miles nearer the sun than 
when at its greatest possible distance. Those maxima and 
minima of distance occur at vast intervals of time. The 
last considerable eccentricity took place about 200,000 years 
ago, and the previous one more than half a million of years 
earlier. Since the amount of heat received by the earth 
from the sun is inversely as the sqnare of the distance, 
eccentricity must have had in past time much effect upon 
the climate of the earth, as will be pointed out further on 
(section 7, p. 2 IS). 

3. Precemon of the Equinoxes . — If the axis of the earth 
were perpendicular to the plane of its orbit, there would be 
equal day and night all the year round. But it is really 
inclined to that plane at an angle of 23^^ Hence our 
hemisphere is alternately presented to and turned away 
from the sun, and in this way brings us the familiar alter- 
nation of the seasons — the long days of summer and the 
short days of winter. Again, were the earth a perfect 
sphere of uniform density throughout, the position of its 
axis of rotation would not change. But owing to the pro- 
tuberance along the equatorial regions, the attraction chiefly 
of the sun and moon tends to pull the axis aside, or to 
make it describe a conical movement like that of the axis 
of a top round the vertical Hence each pole points succes- 
sively to different stars. This movement, called the preces- 
sion of the equinoxes, in combination with other planetary 
movements, completes its cycle in 21,000 years. At 
present the winter in our northern hemisphere coincides 
with the earth’s approach to the suu, or perihelion. In 
10,500 years hence it will take place when the earth is at 
the farthest part of its orbit from the sun, or in aphelion. 
This movement acquires great importance when considered 
in connexion with the secular variations in the eccentricity 
of the orbit (see section 7). 

4. Change in the Obliquity of the Ecliptic . — The angle at 
which the axis of the earth is inclined to the plane of its 
orbit does not remain strictly constant. It oscillates through 
long periods of time to the extent of about a degree and a 
half, or perhaps a little more, on either side of the mean. 
According to Dr Croll,^ this oscillation must have cousider- 
ably affected former conditions of climate on the earth, 
since, when the obliquity is at its maximum, the polar 
regions receive about eight and a half days more of heat 
than they do at present — that is, about as much heat as 
lat. 76'’ enjoys at this day. This movement must have 
augmented the geological effects of precession, to which 
reference has just been made, and which are described in 
section 7. 

5. Stability of the EariKs Axis . — That the axis of the 
earth’s rotation has successively shifted, and consequently 
that the poles have wandered to different points on the 
surface of the globe, has been maintained by geologists as 
the only possible explanation of certain remarkable condi- 
tions of climate, which can be proved to have formerly 
obtained within the Arctic Circle. Even as far north as 
lat 81^ 45' abundant remains of a vegetation indicative of 
a warm climate, and bcluding a bed of coal 25 to SO feet 
thick, have been found in eitu. It is contended that where 
these plants lived the ground could not have been per- 
manently frozen or oovei^ for most of tiie year with tUck 
snow. In explanation of the difficulty, it has been sug- 
gested that the north pole did not occupy its present posi- 
tion, and that the lo^ity where the plants occur lay in 
more southerly latitodsa Without at present entering on 


^ CroU, ZhMi. QtoL Soo, Olasgou, ii. 177. 
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the diaouBsion of the question whether the geological evi* 
denoe requires necessc^y so important a geographical 
change let ns consider how far a shifting of the axis of 
rotation has been a possible cause of change during that 
section of geological time for which there are records among 
the stratified rocks. 

From the time of Laplace^ astronomers have strenuously 
denied the possibility of any sensible change in the position 
of the axis of rotation. It has been urged that, smee the 
planet acquired its present oblate spheroidal form, nothing 
but an utterly incmible amount of deformation could 
overcome the greater centrifugal force of the equatorial 
protuberance. It is certain, however, that the axis of rota- 
tion does not strictly coincide with the principal axis of 
inertia. Though the angular difference between them must 
always have been small, we can, without having recourse 
to any extra-mundane infiuenoe, recognize two causes 
which, whether or not they may suffice to produce any 
change in the position of the main axis of inertia, un- 
doubtedly tend to do so. In the first place a widespread 
upheaval or depression of certain portions of the surface to 
a considerable vertical amount might shift that axis. In 
the second place an analogous result might arise from the 
denudation of continental masses of land and the consequent 
filling up of sea-basins. Sir William Thomson freely con- 
cedes the physical possibility of such changes. We may 
not merely admit,*’ he says, but assert as highly probable, 
that the axis of maximum inertia and axis of rotation, 
always very near one another, may have been in ancient 
times very far from their present geographical position, and 
may havo ^adually shifted through 10, 20, 30, 40, or more 
degrees, without at any time any perceptible sudden dis- 
turbance of either land or water. But though, in the 
earlier ages of the planet’s history, stupendous deformations 
may havo occurred, and the axis of rotation may have often 
shffted, it is only the alterations which can possibly have 
occurred during the accumulation of the stratified rocks 
that need to be taken into account in connexion with 
former changes of climate. If it can be shown therefore 
that the geographical revolutions necessary to shift the axis 
are incredibly stupendous in amount, improbable in their 
distribution, and completely at variance with geolc^cal 
evidence, we may reasonably withhold our belief from this 
alleged cause of the changes of climate during geological 
history. 

It has been estimated by Sir William Thomson that 
an elevation of 600 feet, over a tract of the earth’s surface 
1000 miles square and 10 miles in thickness, would only 
alter tho position of the principal axis by one-third of a 
second, or 34 feet.”^ Mr George Darwin lias shown that 
on the oupposition of the earth’s complete rigidity no 
redistribution of matter in new continents could ever shift 
the pole from its primitive position more than 3^, but that, 
if its degree of rigidity is consistent with a periodical re- 
acljustment to a new form of equilibrium, the pole may 
have wandered some 10^ or 15° from its primitive position, 
or havo made a smaller excursion and returned to near its 
old place. In order, however, that these maximum effects 
should be produced, it would be necessary that each elevated 
area should have an area of depression corresponding in size 
and diametrically opposite to it, that they should lie on the 
same complete meridian, and that they should both be 
situated in lat 45°. With all those coincident favourable 
circumstances, an effective elevation of of the earth’s 
surface to the extent of 10,000 feet would shift the pole 
a similar elevation of ^ would move it 1° ; of 

^ MSeimigue CiUite, tome v. p. 14. 

* Brit, Aaaoc, Rep, (1876), S^ons, p. 11. 

* Tram, OtoL Soe, Ola^oia, iv. 


3° 17'; and of 8° 4^’. Mr Darwin admits these to 
superior limits to what is possible, and that, on the sup- 
position of intumescence or contraction under the regions 
m question, tho defiexion of the pole might be reduced to 
a quite insignificant amount.^ 

Under the mos:! favourable conditions, theiefore^ the 
possible amount of deviation of the pole from its first posi- 
tion would appear to have been too small to have seriously 
influenced the climates of the globe within geological 
history. If we grant that these changes were cumulative, 
and that tho superior limit of deflexion was reached only 
after a long series of concurrent elevations and depres- 
sions, we must suppose that no movements took place 
elsewhere to counteract the effect of those about lat 45° 
in the two hemispheres. But this is hardly credible. A 
glance at a geographical globe suffices to show how large a 
mass of land exists now l^th to the north and south of that 
latitude, especially in the northern hemisphere, and that 
the deepest parts of the ocean are not antipodal to the 
greatest heights of the land. These features of the earth’s 
surface are of old standing. There seems, indeed, to be no 
geological evidence in favour of any such geographical 
changes as could have produced even the comparatively 
small displacement of the axis considered possible by Mr 
Darwin. 

In an ingenious suggestion Dr John Evans contended 
that, even without any sensible change in the position of 
the axis of rotation of the nucleus of the globe, there might 
be very considerable changes of latitude due to disturbance 
of the equilibrium of the shell by the upheaval or removal 
of masses of land between the equator and the poles, and 
to the consequent sliding of the shell over the nucleus until 
the equilibrium was restored. This hypothesis starts on the 
assumption of a thin crust enolosing a liquid or viscous 
interior — an assumption which, as will be shown in subse- 
quent pages, is negatived by considerations in physics. The 
Rev. O. Fisher has suggest^ that the almost universal traces 
of present or former volcanic action, the evidence from the 
compressed strata in mountain regions that the crust of the 
earth must have a capacity for slipping towards certain 
lines, the great amount of horizontal compression of strata 
which can be proved to have been accomplished, and the 
secular changes of climate — notably the former warm 
climate near the north pole — furnish grounds for in- 
quiry ** whether a fluid substratum over a rigid nucleus 
would not be compatible with mechanical considerations, 
and whether, under those circumstances, changes in lati- 
tude would not result from unequal thickening of the 
crust.”® 

6. Changes of the Earth! e Centre of Gravity ^ — ^Though no 
known geological operation seems to have beencapableof pro- 
ducing an effective change in the position of the axis of rota- 
tion of the earth, there may have been variations in the posi- 
tion of its centre of gravity. Any change of that kind must 
affect the ocean, which of course adjusts itself in relation to 
the earth’s centre of gravity. The enormous accumulation of 
ice at one pole during the maximum of eccentricity will dis- 
place the centre of gravity, and, as the result of this change 
will raise the level of the ocean in the glacial hemisphere,® 
Dr Croll has estimated that, if the present mass of ice in the 
southern hemisphere is taken at 1000 feet thick extending 
down to lat 60°, the transference of this mass to the northern 
hemisphere would raise the level of the sea 80 feet at the 
north pole. Other methods of calculation give different 
results. Mr Heath puts the rise at 128 feet; Archdeacon 
Pratt makes it more ; while the Rev. 0. Fisher gives it at 

^ PhiL Trane,, November 1876. 

® OetiL Mag,, 1878, p. 562 

** A^hemur, Revoluttona de la Mer, I84w. 
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409 feet^ More recently, in returning to this question, 
Dr Croll remarks that the removal of two miles of ice 
from the Antarctic continent [and at present the mass of ice 
there is probably thicker than that] would displace the 
centre of gravity 190 feet, and the formation of a mass of 
ice equal to the one-half of this, on the Arctic regions, would 
carry the centre of gravity 95 feet farther, giving in all tk 
total displacement of 285 feet, thus producing a rise of level 
at the north pole of 285 feet, and in the latitude of 
Edinburgh of 234 feet." A very considerable additional 
displacement would arise from the increment of water to 
the mass of the ocean by the melting of the ice. Supposing 
half of the two miles of Antarctic ice to be replaced by an 
ice-cap of similar extent and one mile thick in the northern 
hemisphere, the other half being melted into water and 
increasing the mass of the ocean, Dr Croll estimates that 
from this source an extra 200 feet of rise would take place 
in the general ocean level, so that there would be a rise of 
485 feet at the north pole, and 434 feet in the latitude of 
Edinburgh.^ There must thus have been an alternate sub- 
mergence and emergence of the low polar lands due to 
the alternate shifting of the centre of gravity. 

7. Influmce of the Earth's Movements u})on Climate . — 
Although the treatment of this subject involves a reference 
to questions which must be discussed in their proper place 
in subsequent parts of tins article, it will be most appropri- 
ately inserted here as a distinct and most important branch 
of the astronomical relations of geology. In later pages it 
will be shown that the climate of the earth has undergone 
many great vicissitudes during geological history, — for 
example, that a warm and genial temperature hu once 
prevailed in arctic latitudes, while at another time snow 
and ice extended far down into the heart of Europe. Of 
this latter change, which took place within a comparatively 
recent geological period, the traces still remain remarkably 
fresh, and have excited great interest and discussion. It 
is known as the Glacial Period or Ice Age. But we now 
know that other similar periods of great cold probably 
preceded it at widely separated intervds. 

Various theories have been proposed in explanation of 
such striking variations in climate. Some of these have 
appealed to a change in the position of the earth's axis 
relatively to the mass of the planet (p. 216). Others have 
been based on the notion that the earth may have passed 
through hot and cold regions of space Others, again, have 
called in the effects of terrestrial changes, such as the dis- 
tribution of land and sea, on the assumption that elevation 
of land about the poles must cool the temperature of the 
globe, while elevation round the equator would raise it 
But as the dianges of temperature have affected vast areas 
of the earths surface, while there is a total absence of 
all proof of any such enormous vicissitudes in physical 
geography as would be required, and since there is accumu- 
lating proof in favour of periodic alternations of climate, 
there is a growing conviction that no mere local changes 
could have sufficed, but that secular variations in climate 
must be assigned to some general and probably recurring 
cause.^ 

By degrees geologists accustomed themselves to the belief 
that the cold of the glacial period was not due to mere 
terrestrial chafes, but was to be explained somehow as ^e 
result of cosmical causes. Among the various suggestions, 
one deserves careful consideration — change in the eccen- 


1 Ctoll, in Rsader for 2d Sept 1865, and Phil Afafr., April 1866; 
Heath, Phil April 1869; Pratt Phii. Mag., March 1866; 

Fiidier, JUader, 10th February 1866. 

■Oroll, OsciL Mag., new series, i. (1874), p. 847; ClimaU and 
Tisae, ph it p*- fmS xxiv. 

* In Lyell's PHneipUs gf Qsdogy the dcctiiiie of the inflnenoe of 
geographloal changes is m id n tai n ed. 


i 0 G T [t. oosmoi^ 

tridty of the earth’s orbit. Sir John Herschd* pointed ont 
many years ago that the direct effect of a high condition 
of eccentricity is to produce an unusually cold winter 
followed by a correspondingly hot summer on the hemi- 
sphere whose winter occurs in aphelion, while an equable 
condition of climate will at the same ti^e prevail on 
opposite hemisphere. But both hemispheres must receive 
precisely the same amount of solar heat, because the 
deficiency of heat resulting from the sun’s greater distance 
during one part of the year is exactly compensated by the 
greater len^ of that season. Sir John Herschel even 
considered ^t the direct effects of eccentricity must thus 
be nearly neutralized.^ As a like verdict was afterwards 
given by Arago, Humboldt, and others, geologists were 
satisfied that no important change of climate could be attri- 
buted to change of eccentricity. 

It is to the luminous memoirs of Dr James Croll that 
geology is indebted for the first fruitful suggestion in this 
matter, and for the subsequent elaborate development of 
the whole subject of the physical causes on which climate 
depends. He has been so good as to draw up for this 
article the following summary of his views (taken chiefly 
from his paper in the PhU. Mag. for Februaiy 1870). The 
reader will find the subject fully worked out in Dr Croll’s 
work. Climate and Time, 1875. 

'‘AsAuming the mean distance of the sun to be 92,400,000 miles, 
then when the eccentricity is at its superior limit, *07776, the distance 
of the sun from the earth, when the latter is in the aphelion of its 
orbit, is no less than 99,684,100 miles, and when in the perihelion 
it is only 86,216,900 miles. The earth is, therefore, 14,868,200 
miles farther from the sun in the former than in the latter position. 
The direct heat of the sun being inversely as the square or the dis- 
tance, it follows that the amount of heat received oy the earth in 
these two positions will be as 19 to 26. The present eccentricity 
being *0168, the earth’s distance during our northern winter ui 
90,847,680 miles. Suppose now that, from the precession of the 
equinoxes, winter in our northern hemisphere should happen when 
tile earth is in the aphelion of its orbit, at the time that the orbit 
is at its greatest eccentricity; the earth would then be 8,786,420 
miles farther from the sun in winter than it is at present. The 
direct heat of the sun would therefore, during winter, be one-fifth 
less and during summer one-fifth greater than now. This enormous 
difference womd necessarily affect the climate to a very great extent 
Were the winters under these circumstances to occur when the earth 
was in the perihelion of its orbit, the earth would then be 
14,868,200 miles nearer the sun in winter than in summer. In this 
case the difference between winter and summer in our latitudes 
would be almost annihilated. But as the winters in the one hemi- 
sphere correspond with the summers in the other, it follows that 
while the one hemisphere would be enduring the {patest extremes 
of summer heat and winter cold, the other would be eigoying |)er* 
petiial summer. 

It IB quite true that whatever may be the eccentricity of the earth's 
orbit, the two hemispheres must receive equal quantines of heat per 
annum; lor proximity to the sun is exactly compensated by tiie 
effect of swifter motion. The total amount of heat received from 
the sun between the two equinoxes is therefore the same in both 
halves of the year, whatever the eccentricity of the earth's orbit may 
be. For example, whatever extra heat the southern hemisphere may 
at present receive per day from the sun during its summer months, 
owing to greater proximity to the sun, is exactly compensated by a 
corresponaing loss arising from the shortness of the season ; and, on 
the other himd, whatever defidenoy of heat we in the northern 
hemisphere may at present have per day duriim our summer half- 
year, in consequence of the earth's distance mom the sun, is also 
exactly compensated by a corresponding length of season. 

**It is well known, however, that those simple changes in the sun's 
summer and winter distances would not alone produce a glacial epodi, 
and that ^ysicists, confining their attention to the purely astro- 
nomical effects, were perfectly correct in affirming that no increase 
of eccentricity of the earth’s orbit could account for that epoch. But 
the important fact was overlooked that, although the ghidal epoch 
could not result directly fh>m an increase of eccentricity, it might 
nevertheless do so indii^tly from physical agents that were brought 
into operation as a result of an increase of eccentricity. The follow- 
ing is an outline of what these physical agents were, how they ware 
brought into operation, and the way in which they may have led 
to the glacial epoch. 

* Trans. OeoL S^, voL ill p. 298 <2d saiies). 

* Cabinet Cgehpadia, see. 816 ; Oatlines Astrtmomg, aae. 868. 
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'‘With the eccentricity at its superior limit and the winter oecor- 
ri^ in the aphelion, the earth womd, ae we have seen, be 8,786,420 
milw farther from the sun during that season than at present The 
reduction in the amount of heat received firom the sun, owing to his 
increased distance, would lower the midwinter tem^rature to an 
enormous extent In temperate regions the greater portion of the 
moisture of tbe air is at present precipitated in the form of rain, and 
the very small portion which falls as snow disappears in the course 
of a few weeks at most But in the circumstances under consider- 
ation, the mean winter temperature would be lowered so much below 
the freering-point that what now falls as rain during that season 
would then mil as snow. This is not all ; the winters would then 
not only be colder than now, but they would also be much longer. 
At present the winters are nearly eight days shorter than the 
summers ; but with the eccentricity at its superior limit and the 
winter solstice in aphelion, the len^h of the winters would exceed 
that of the summers by no fewer than thirty-six days. The lower- 
ing of the temperature and the lengthening of the winter would both 
tend to the same effect, viz., to increase the amount of snow accumu- 
lated during the winter ; for, other things being equal, the laiwer the 
snow-accumulating period the greater the accumulation, ft may 
be remarked, however, that the absolute quantity of heat received 
dur^ winter is not affected the decrease in the sun's heat,^ for the 
additmnal length of the season compensates for tins decrease. As 
regards the almlute amount of heat received, increase of the sun's 
distance and lengthening of the winter are compensatory, but not so 
in regard to the amount of snow accumulated. The consequence of 
this state of things would bo that, at the commencement of the short 
summer, the ground would be coverEtd with the winter's accumu- 
lation of snow. Again, the presence of so much snow would lower 
the summer temperature, and prevent to a great extent the molting 
of the snow. 

** There are three separate ways whort>by accumulated masses of 
snow and ice tend to lower the summer tem|)orature, viz. : — 

*^Firatf By means of direct radiation. Ko matter what the 
intensity of uie sun's rays may be, the temperature of snow and ice 
can never rise above 32”. Hence the presence of snow and ice tends 
by direct radiation to lower the temperature of all surrounding bodies 
to 32”. In Greenland, a country covered with snow and ice, the 

S iitch has been soon to melt on the side of a ship exjiosed to the 
ireot rays of the sun, while at the same time the surrounding air 
was far below the freezing-point; a thermometer ex nosed to the 
direct radiation of the sun has b^n observed to stand al)ove 100”, 
while the air surrounding the instrument was actually 12” below the 
freezing-point A similar experience has been records by travellers 
on the snow-fields of the Al{)s. These results, surprising as they no 
doubt appear, are what we ought to expect under the circumstances. 
Perfectly dry air seems to be nearly incapable of absorbing radiant 
beat The entire radiation iiasses through it almost without any 
sensible absorption. Ckmsoquently the pitch on the side of the ship 
may be melt^ or the bulb of the thermometer raised to a hign 
temperature by the direct rays of the sun, while the surrounding 
air remains intensely cold, llio air is cooled by contact with the 
snow-covered ground, but is not heated by the radiation from the 
sun. 


** When the air is charged with aqueous va|K>ar, a similar cooling 
effect also takes place, but in a slightly different way. Air charged 
with aqueous vapour is a good absorber of radiant heat, but it can 
only absorb those rays which agree with it in period. It so happens 
that rays firom snow and ice are, of all others, those which it absorbs 
best ^e humid air will absorb the total radiation from the snow 
and ice, but it will allow the greater part of, if not nearly all, the 
sun's rays to pass unabsorbed. But during the day, when the sun 
is shinmg, the radiation firom the snow and ice to the air is 
negative ; that is, the snow and ice cool the air by radiation. The 
result is, the air is cooled by radiation from the snow and ice (or 
rather, we should say, to the snow and ice) more rapidly than it is 
heated by the sun; and, as a conseauence, in a countiy like Green- 
land, covered with an icy mantle, tne temperature of the air, even 
during summer, seldom rises above the freezing-point Snow is a 
good reflector, but as simple reflection does not ^ange the character 
of the rays they would not be absorbed by the air, but would jmss 
into stellar space. Were it not for the ice, the summers of North 
Greenland, owing to the continuance of the sun above the horizon, 
would be as warm as those of England ; but, instead of this, the 
Greenland summers are colder than our winters. Cover India with 
an ice sheet, and its summers would be colder than those of 
England. 

^Second, Another cause of the cooling effect is that the rays which 
fall on snow and ice are to a great extent reflected back into space. 
But those that are not reflected, but absorbed, do not raise the tem- 
perature, for they disappear in ^e mechanical work of melting the 
lea For whatsoever may be the intensity of the sun's heat the 


i When the eeoeiitileltr le at He enpeilor limit, the ebsolnte qneatity of 
host reoelTed tj the earth diutoff the veer It. bowerar. abont one three- 
handredth port greater than at prearat. But thle doee not affect the qneeUos at 
faeae. 


surface of the ground will be kept at 82° so long as the snow and 
ioereroun umnolted. 

“ Thirds Snow and ioe lower the temperature by chilling the air 
and condensing the vapour into thick fogs. The great strength of 
the sun's rays during summer, due to hu nearness at that season, 
would, in the first mace, tend to produce an increased amount of 
evaporation. But the presence of snow-clad mountains and an icy 
sea would chill the atmosphere and condouse the vapour into thick 
fogs. The thick fogs and cloudy sky would effectually prevent the 
sun's rays fh>m rea^ng the earth, and the snow, in oonsaquonoe, 
would remain unmelted during tlio entire summer. I n foot, we have 
this very condition of things exemplified in some of the islands of 
the Southern Ocean at tlie present day. Sandwich Land, which ia ' 
in the same parallel of latitude os the north of Scotland, is covered 
with ice and snow the entire summer; and in the island of South 
Georgia, which is in the same parallel as the centre of England, the 
perpetual enow desc^^nds to the very sea-beach. Captain Sir James 
Ross found the perpetual snow at the sea-levol at Admiralty Inlet, 
South Shetland, in lat. 64” ; and while near this place the thermo- 
meter in the very middle of summer fell at night to 28” F. The re- 
duction of the sun's heat and lengthening of the winter, which 
would take place when the eccentricity is near to its superior limit 
and the winter in aphelion^ would in this country produce a state of 
things porhajui as bad as, if not worse than, that which at present 
existo in South Goora^ and South Shetland. 

**Tho cause which above all others must tend to produce great 
changes of climate, is the deflexion of groat ocean currents. A nigh 
condrtion of eccentricity tends, we have seen, to produce an accumu- 
lation of snow and ice on the hemisphere wliose winters occur in 
aphelion. The accumulation of snow in turn tends to lower the 
summer temperature, cut off the sun's rays, and retard the melting 
of the snow. In short, it tends to produce on that hemisphere a 
state of glaciation. Exactly opiKisito effects take place on the other 
hemisphere, which has its winter in perihelion. Tliere the short- 
ness of the winters, combined with tne high temperature arisinff 
from the nearness of the sun, tends to prevent the accumulation of 
snow. The general result is that the one hemisphere is cooled and 
the other heated. This state of tliings now brings into play tlie 
agencies which load to the deflexion of the Gulf-stream and other 
gieiit ocean currents. 

** Owing to the great difference between the temperature of the 
equator and the polos, there is a constant flow of air fh>m the poles 
to the equator. It is to this that the trade-winds owe their exist- 
ence. Now, as the strength of tlioso winds will, ns a general rule, 
depend upon the difference of tcmiierature that may exist between 
the etjuator and higher latitudes, it follows that the trades on the 
cold hemisphere wiU be stronger than those on the warm. When 
the polar and tem;>erate regions of the one hemisphere are covered 
to a laige extent with snow and ice, the air, as we have just seen, 
is kc])t almost ut the frcezing-]K>int during both summer and winter. 
The trades on that hemispnere will, of necessity, bo exceedingly 
]K}werful ; while on the other homisphore, wliere there is compara- 
tively little snow or ice, and the air is warm, the trades will 
consequently be weak. Sup|K»He now the northern hemisphere to 
bo the cold one. The north-east trade winds of this hemispnere will 
fur exceed in strength the south-east trade winds of the southern 
hemisphere. The median line between the trades will consequently 
lie to a very considerable distance to the south of the equator. We 
have a good example of this at the present day. The difference of 
temperature between the two hemispheres at present is but trifling 
to what it would be in the case under consideration ; yet we find 
that the south-east trades of the Atlantic blow with greater force 
than the north-east trades, sometimes extending to 10” or 16” K. lat, 
whereas the north-east trades seldom blow south of the eqnator. 
The effect of the northern trades blowing across the equator to a 
gieat distance will be to impel the warm water of the tropics over 
into the Southern Ocean. Hut this is not all ; not only would 
the median line of the trades bo shifted southwards, but the 
great equatorial currents of the globe would also be shifts south- 
wards. 

* * Let us now consider how this would affect the G ulf-stream. The 
South American continent is shaped somewhat in the form of a tri- 
angle, with one of its angular comers, called Cape St Roque, pointing 
eastwards. The equatonal current of the Atlantic imnmges (^inst 
this comer ; but as the greater portion of the current lies a little to 
the* north of the comer, it flows westwards into the Gulf of Mexico 
and forms the Gulf-stream. A considerable portion of the water, 
however, strikes the land to the south of the cape, and is deflected 
along the shore of Brazil into the Southern Ocean, forming “ 
known as the Brazilian current Now, it is obvious that the shifr 
ing of the equatorial current of the Atlantic only a few degrees to 
the south or its present position-" a thing which would cer^nly 
take place under the conditions which we have been detaiuy-— 
wonla turn the entire current into the Brazilian branch, and 
of flowing chiefly into the Gulf of Mexico, as st present, it womd all , 
flow into the Muthem Ocean, and the Gulf^stream would o<^ 
sequenriy be stopped. The stoppage of the Gulf-stream, combined 
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with all those oaoses which we haye just been oonsiderinc^, would 
plaee Europe under a glacial condition, while at the same time the 
ramperatuxe of the Southern Ocean would, in consequence of the 
enormous quantity of wann water reoeiyed, have its temperature 
(already high from other causes) raised enormously. And what 
holds tmem regard to the currents of the Atlantic holds also true, 
though perhaps not to the same extent, of the currents of the 
Padn& 

** If the breadth of the 6ulf*streain be taken at 50 miles, its depth i 
at 1000 feet, its mean velocity at 2 statute miles an hour, the | 
temperature of the water when it leaves the Gulf at 66^, and the | 
return current at 40” then, as has been shown in ClirruUe wnd | 
THtus, chapter ii, the quantity of heat conveyed into the Atlantic | 
by wis stream is equal to one-fourtli of all the heat received | 
from Hie sun by that ocean fh>m the Tropic of Cancer to the Arctic 
Circle.* From principles discussed at considerable length in the 
chapter referred to, it is shown that, but for the Gulf-stream and 
otner currents, London would have a mean annual temperature 40” 
lower than at present 

** But there is still another cause which must be noticed : — a strong 
undercurrent of air from the north implies an equally strong upper 
current to the nortL Now if the effect of the undercurrent would 
be to impel the warm water at the equator to the south, the effect 
of the upper current would be to cany the a(|ueous vapour fonned 
at the equator to the north ; the upper current, on reaching the 
snow and ice of temperate regions, would deposit its moisture in the 
form of snow; so that it is probable that, nowithstanding the great 
cold of the glacial epoch, the quantity of snow falling in the 
northern region would bo enormous. This would be ^mitioularly 
the case dunng su minor, when the earth would be in the perihelion 
and the heat at the o(]uator great The equator would be the ihr- 
naco where evaporation would take place, and the snow and ice of 
temperate regions would act os a condenser. 

** The foregoing considorotions, as well os many others which might 
bo stated, lead to the conclusion tliat, in order to raise the mean 
temperature of the globe, water should be placed along tlio equator, 
and not Utnd^ as was contended by Sir Charles Lyell and others. 
For if land bo placed at the equator, the ]> 0 Hsibility of conveying the 
sun's heat iiom the equatorial regions by means of ocean currents is 
prevented." 

Inter-GlaML Periodic — Allusion bos already been made 
to the fact that there is accumulating evidence to show that 
changes of diuiate have been recurrent, and that this 
alternation or periodicity goes far to prove them to be due 
to some general or cosmical cause. Dr Croll has in> 
mniously shown that every long cold period in each 
hemisphere must have been interrupted by several shorter 
warm periods, and when the one hemisphere,” he says, 
**i8 under gl^iatiou, the other is enjoying a warm and 
equable climate. But, owing to the precession of the 
equinoxes, the condition of things on the two hemispheres 
must be reversed every 10,000 years or so. When the 
solstice passes the aphelion, a contrary process commences ; 
the snow and ice gradually begin to diminish on the 
cold hemisphere and to make their ap^iearance on the 
other hemisphere. The glaciated hemisphere turns by 
degrees warmer, and the warm hemisphere colder, and 
this continues to go on for a period of ten or twelve 
thousand years, until the winter solstice reaches the 
perihelion. By this time the conditions of the two hemi- 
spheres have l^en reversed : the formerly glaciated hemi- 
sphere has now become the warm one, and the warm 
hemisphere the glaciated. The transference of the ice 
from the one hemisphere to the other continues as long as 
the eccentricity remains at a high value. Tt is probable 
that, during the w'arm inter-glacial periods, Greenland 
and the Arctic regions would be comparatively free from 
snow and ice, and enjoying a tomporute and equable 
climate. 


* Sir Wyville Thomson states that in May 1873 the ChaUentter 
expedition found the Gulf-strearo, at the point where it was crossed, 
to be about 60 miles in width, 100 fathoms deep, and flowing at the 
rate of 8 knots per honr. This makes the volume of the stream one- 
flfth greater than the above estimate. 

* The quantity of heat conveyed by the Gulf-stream for dis- 
tribution is eqi^ to 77,479,650,000,000,000,000 foot-pounds per 
day. The quantity received from the sun by the North Atlantic is 
810,923,000,000,000,000,000 foot-pounds. 


PART II.--GEOONOSY: 

AN INVESTIGATION OF THE MATEBIALS OF THE 
EABTH’B SUBSTANCE. 

Before we enter upon any discussion of the geological 
changes which our planet has undergone, it is needful first 
of all to study the materials of which the planet consists. 
It is from the evidence furnished by the nature and arrange- 
ment of these materials that geological history must oe 
compiled. 

Viewed in a broad way then, the earth may be con- 
sidered as consisting of (1) two envelopes, — an outer one 
of gas completely surrounding the planet, and an inner one 
of water covering about three-fourths of the globe ; and (2) 
a globe cool and solid on its surface but possessing a high 
interuH temperatura 

L The Envelopes. 

1. TJi£ Atmoiphefi'e . — The gaseous envelope to which the 
name of atmosphere is given extends at least to a distance 
of 40 or 45 miles from the earth’s surface, perhaps in a 
state of extreme tenuity to a much greater height. But its 
thickness must necessarily vary with latitude and changes 
in atmospheric pressure ; the layer of air lying over the poles 
is not so deep as that which surrounds the equator. 

Geologically considered, the atmosphere presents itself as 
an agent of change by virtue of its composition and the 
chemical reactions which it effects, its varying temperature 
and consequent influence in expanding and contracting 
rocks, and its movements. 

Many speculations have been made regarding the 
chemical composition of the atmosphere during former 
geological periods. There can indeed be no doubt that it 
must originally have differed very greatly from its present 
condition. The oxygen which now forms fully a half of 
the outer crust of the earth was originally doubUess part of 
the atmosphere. So, too, the vast beds of coal found all 
over the world, in geological formations of many different 
ages, represent so much carbonic acid once present in the 
air. The chlorides in the sea likewise were probably 
carried down out of the atmosphere in the primitive con- 
densation of the aqueous vapour. It has often been sug- 
gested that during the Carboniferous period the atmosphere 
must have been warmer and with more aqueous vapour and 
carbonic acid in its composition than at the present day, to 
admit of so luxuriant a flora as that from which the coal 
seams were formed. There seems, however, to be at present 
no method of arriving at any certainty on this subject 

As now existing, the atmosphere is considered to be 
normally a mechanical mixture of nearly 4 volumes of 
nitrogen and 1 of oxygen, with a minute proportion of car- 
bonic acid, and still smaller quantities of other substances. 
Expressed in a tabular form this composition is as follows : — 

Nitrogen 79 •00 

Oxygen 20*96 

Carbonic acid 0*04 

These quantities are liable to some variation according to 
locality. On the sea, for example, the proportion of carbonic 
acid is said to average about 0*03. In the air of streets 
and bouses the proportion of oxygen diminishes, while that 
of carbonic acid increases, According to the minute 
researches of Dr Aagus Smith, very pure air should contain 
not less than 20*99 of oxygen, with 0*030 of carbonic acid ; 
but he found impure air in Manchester to have only 20*21 
of oxygen, while tlie proiuirtion of carbonic acid hi that 
city during fog was ascertained to rise sometimes to 0*0679, 
and in the pit of the theatre to the very large amount of 
0*2784, Small as the percentas^ of carbonic acid in ordi- 
nary air may seem, yet the total amount of this gas in the 
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whole atmosphere probably exceeds what would be disen- 
gaged if all tne vegetable and animal matter on the earth’s 
snrf^ were burnt 

The other substances present in much more minute 
quantities are gases, vapours, and solid particles. Of these 
by much the most important is the vapour of water, which 
is always present, but in very variable amount accoiding to 
temperature, ranging from about 4 to a maximum of 16 
grains in 1000 grains of air.^ It is this vapour which con- 
denses into dew, rain, hail, and snow. In assuming a 
visible form, and descending through the atmosphere, it 
takes up a minute quantity air, and of the different sub- 
stances which the air may contain. Being caught by the 
rain, and held in solution or suspension, ^ese substances 
can be best examined by analysing rain-water. In this way 
ammonia, nitric, sulphurous, and sulphuric acids, chlorides, 
various salts, solid carbon, inorganic dust, and organic 
matter have been detected. M. J. J. Pierre found as the 
result of his analysis that in the neighbourhood of Caen, 
in France, a hectare of land receives annually from the 
atmosphere, by means of rain — 

Chloride of eodium 87 ‘5 kilugmiumea. 

„ pot4U»ium 8 ‘2 „ 

,, magnesium 2*6 ,, 

,, calcmm 1*8 ,, 

Sulphate of soda 8 *4 , , 

,, potash... . ... 8*0 ,, 

„ lime 6*2 ,, 

„ magnesia r>*9 „ 

To these ingredients must be added traces of ammonia, 
various salts, and organic substances, besides others still 
undetermined.^ The powerful oxidizing agent ozone is 
present in variable but always minute quantities in the air. 

The comparatively small but by no means unimportant 
proportions of these various components of the atmosphere 
are much more liable than the more essential gases to 
great variations. Chloride of sodium, for instance, is, as 
might be expected, particularly abundant in the air border- 
ing the sea. Nitric acid, ammonia, and sulphuric acid 
appear in the air of towns most conspicuously. The 
organic substances present in the air are sometimes living 
germs, such as probably often lead to the propagation of 
disease, and sometimes mere fine particles of dust derived 
from the bodies of living or dead organisms.^ 

2. Tke OceaM — A.bout three-fourths of the surface of the 
globe (or about 144,712,000 square uiilce) is covered by the 
irregular sheet of water known as the sea. Witbin the last 
ten years much new light has been thrown upon the depths, 
temperatures, and biological conditions of the ocean-basins, 
more particularly by the Lightning,” “ Porcupine,” and 

Challenger” expeditious fitted out by the British Govern- 
ment It has been ascertained that few parts of the Atlan- 
tic Ocean exceed 8000 fathoms, the deepest sounding 
obtained there being one taken about 100 miles north from 
the island of St Thomas, which gave 3875 fathoms, or rather 
less than 44 miles. The Atlantic appears to have an 
average depth in its more open parts of from 2000 to 3000 
fathoms or from about 2 to 3^ miles. In the Pacific 
Ocean the '^Challenger” got soundings of 3950 and 4475 

^ The quantity of aqueous vapour depends upon the temperature, 
warm air being able to retain more than cold air. Air at a tempera- 
ture of 10** C. is saturated when it contains 9*362 grammes of vapoui' 
in a cable metre of air. 

• Chimie Affricole, quoted by Dr Angus Smith, Air afid /tain, p 282. 

The air of towns is peculiarly rich in impurities, especially in 
manufacturing districts, where much coal is used. These impuritieh, 
liowerer, though of serious consequence to the towns in a sanitary 
point of view, do not sensibly affect the general atmosphere, seeing 
that they are probably in great measure taken but of the air by rain, 
oven in the dietricte which produce them. They possess, however, a 
special geological rignifleanoe, and in this respect, too, have important 
ooonomie bearings. Bee on this whole subject Dr Anm Smithes woric 
altwdj cited. 


fathoms, or about 4^ and rather more than 5 miles. But 
these appear to mark exceptiomdly abyssal depressions, 
the average depth being, as in the Atlantic, between 2000 
and 3000 fathoms. We may therefore assume, as probably 
not far from the truth, that the average depth of the ocean 
is about 2500 fathoms, or nearly 3 miles. 

The water of the oceans is distinguished from the ordinary 
terrestrial waters by a higher s^iecific gravity, and the 
presence of so large a proportion of saline ingredients as to 
impart a strongly salt taste. The average density of sea- 
water is about 1 *026, but it varies slightly in different parts 
even of the same ocean. According to the recent observa- 
tions of Mr J. Y. Buchanan during the "Challenger ” expedi- 
tion, some of the heaviest sea-water occurs in the pathway 
of the trade-winds of the North Atlantic, whore evaporation 
must be comparatively rapid, a density of 1*02781 being 
registered. Where, however, large rivers enter the sea, or 
where there is much melting ice, the density diminishes ; 
Mr Buchanan found among the broken ice of the Antarctic 
Ocean that it bod sunk to 1*02418.^ 

The greater density of sea^water depends of course upon 
the salts which it contains in solution. There seems no 
reason to doubt that these salts are, in the main, parts of 
tho original constitution of the sea, and thus that the sea 
has always been salt It is also probable that, as in the 
case of the atmosphere, the com|K>sition of the ocean water 
has in former geological periods been veiy different from 
what it is now, and that it has acquired its present character 
only after many ages of slow change, and the abstraction of 
much mineral matter originully contained in it. There is 
evidence indeed among the geological formations that lar^ 
quantities of lime, silica, chlorides, and sulphates have in 
tho course of time been removed from tho sea.^ 

But it is evident also that, whatever may have been the 
original composition of the ocoans, they have foi a vast 
section of geological time been constantly receiving mineral 
matter in solution from the laud Every spring, brook, and 
river removes various salts from the rocks over which it 
moves, and these substances, thus dissolved, eventually find 
their way into the sea. Consequently sea-water ought to 
contain more or less traceable proiiortions of every substance 
which tlie terrestrial waters can remove from the land, in 
short, of probably every element present in tho outer shell 
of the globe, for there seems to be no constituent of this 
earth which may not, under certain circumstances, be held 
in solution in water. Moreover, unless there be some 
counteracting process to remove these mineral ingredients, 
the ocean water ought to be growing, insensibly perhaps, 
but still assuredly, salter, for the supply of saline matter 
from the land is incessant It has been ascertained indeed, 
with some approach to certainty, that tho salinity of the 
Baltic and Mediterranean is gradually increasing." 

Tho average pro{)ortion of saline constituents in the water 
of the great oceans far from laud is about three and a half 
parts in every hundred of water. But in enclosed seas, 
receiving much fresh water, it is greatly reduced, while in 
those where evaporation pr^omioates it is correspondingly 
augmented Thus the Baltic water contains from one- 
seventh to nearly a half of the ordinary proportion in ocean 
water, while the Mediterranean contains nomotimes one- 
sixth more than that proportion. The mineral constituents 
include the following average ratios of salts — 

* Buchanan, Prfjc, Roy» Soc. (1876), vol. xxiv. 

•Dr Bterry Hunt even eappoees that the ealine waten* of Canada 
and the northern HUitw derive their mineral ingrefJiente from the aalta 
atill retained among the aedimenta and precipitatea of the ancient aea 
in which the earlier Paleozoic rocks were deposited. — OeologictU and 
Chemical Eceayc^ p. 104. 

• Paul, in Watta’a DictUmary qfChamietry^ v. 1020. 

' Bischof, Chemical OecLayy^ i. 879. 



222 


GEOLOGY 


[n. onMurosi; 


Psfosntftgo. 

Chloride of Bodiom (oommon flalt) 75786 

Chloride of magnesium 9 *169 

Chloride of potassium 8 *667 

Sulphate of lime (gypsum) 4*617 

Sulphate of ma^esia (Epwm salts) 5 *597 

Bromide of sodium. 1*184 

100*000 

Total percentage of salts in sea-water 8*527 


Besides these chief ingredients, sea-water has yielded 
minnte traces of iodine, fluorine, silica, phosphoric acid, 
carbonate of lime and magnesia, silver, lead, copper, arsenic. 
Doubtless more perfect analysis will greatly increase this 
list 

In addition to its salts searwater always contains dissolved 
atmospheric gases. From the researches conducted during 
the voyage of the Bonitd ” in the Atlantic and Indian 
Oceans it was estimated that the gases in 100 volumes of 
sea-water ranged from 1*85 to 3*04, or from two to three 
per cent From observations made during the Porcu- 
pine" cruise of 1868 it was inferred that the proportion 
of oxygen was greatest (25*1 per cent) in the surface 
water, and least (19*5) in the bottom water, while that of 
carbonic acid was least at the top (20*7) and greatest 
(27*9) at the bottom, and that the action of the waves 
was partially to eliminate the latter gas and to increase 
the amount of oxygen. More recently, however, during 
the voyage of the ‘^Challenger," Mr J. Y. Buchanan 
ascertained that the proportion of carbonic acid was always 
nearly the same for similar temperatures, the amount in 
the Atlantic surface water, between 20^" and 25° C., 
being 0*0466 gramme per litre, and in the surface 
Pacific water 0*0268. He points out the curious fact that, 
according to his analyses, sea-water contains sometimes at 
least thirty times as much carbonic acid as an equal bulk 
of fresh water would do, and he traces the greater power of 
absorption to the presence of the sulphates. 

II. The Solid Globe. 


much heavier materials than the outside, and consequently 
that the twma of the planet must contain at least two di^ 
similar portions— an exterior lighter crust or rind, and an 
interior heavier nucleus. But the effect of pressure must 
necessarily increase the specific gravity of the interior as 
will be alluded to further on. 

2. The Cruet — It was formerly a prevalent belief that the 
exterior and interior of the globe differed from each other 
to Budi an extent that, while the outer parts were cool and 
solid, the vastly more enormous inner part being intensely 
hot was more or less completely fluid. Hence the term 
“ crust " was applied to the external rind in the usual sense 
of that word. This crust was variously computed to be 
10, 15, 20 or more miles in thickness. For reasoi^ which 
will be afterwards given, the idea of internal liquidity has 
been opposed by eminent physicists and is now abandoned 
by most geologists. The term “ crust, " however, continues 
to be UB^ as a convenient word to denote the cool, upper, 
or outer layer of the earth’s mass, accessible to human 
observation. It is in the structure and history of this 
crust that the main subjects of geological investigation are 
contained. It will therefore be fully treated of in the 
following parts of this article. 

There are, howet^er, some general views as to its composi- 
tion and the arrangement of its materials, which may 
appropriately find a place in this preliminary sectioiu 
Evidently our direct acquaintance with the chemical con- 
stitution of the globe must be limited to that of the crust, 
though by inference we may eventually reach highly pro. 
bable conclusions regarding the constitution of the interior. 
Chemical research has discovered that sixty-four simple 
or as yet indecomposable bodies, called elements, in various 
proportions and compounds, constitute the accessible part 
of the crust. Of these, however, the great majority are 
comparatively of rare occurrence. The crust, so far as we can 
examine it, is mainly built up of about sixteen elements, 
which may be arranged in the two following groups, the 
most abundant bodies being placed first in each list : — 


1. General Ooneideratione . — Within the atmospheric and 
oceanic envelopes lies the inner solid globe. Reference has 
already been i^e to the comparative density of the planet 
among the other members of the solar system. In all 
speculation about the history of the earth, the density of 
the whole mass of the planet as compared with water — 
the standard to which the specific gravities of terrestrial 
bodies are referred — is a question of prime importance. 
Various methods have been employed for determining the 
earth’s density. The deflexion of the plumb-line on either 
side of a mountain of known structure and density, the 
time of oscillation of the pendulum at great heights, at the 
seaplevel, and in deep mines, the comparative force of 
gravitation as measured by the torsion balance — each of 
Uiese processes has been tried with the following various 
results : — 


Plumb-line ex]Mriments on Schiohallien (Maskelyno and 

Playfair) gave as the mean density of the earth .. , 4*718 

Do. on Arthur’s Seat, Edinburgh, (James) 5*816 

Pendulum oxperimonta on Mont Genis (Oarlini and Giulio).. 4*950 

Do. in Uarton cojil-pit. Nowcast lo (Airy) 6*565 

Torsion balance experiineuts (Cavendish) 5*480 

Do. do. • (liaily) 5*660 


Though these observations are somewhat discrepant, we 
may feel satisfied that the globe has a mean density neither 
much more nor much less than 5*5; that is to say, it is 
five and a half times heavier than one of the same dimen- 
sions formed of pure water. Now the average density of 
the materials which compose the accessible portions of the 
earth is between 2*5 and 3 ; so that the mean density of 
the whole globe is about twice as much as that of its outer 
part. We might therefore infer that the inside consists of 


MdcUloidit, 


Oxygen 

Atomic 

Weight. 

15*96 

Silicon 

28-00 

Carlx)!! 

11-97 

Sulphur 

81*98 

Hydrogen (really a metal) 

1*00 

Chlorine 

85*37 

Phosphorus 

80*96 

Fluorine 

19*10 


Jllctala, 

Atomic 

Weight. 


Aluminium 27*80 

Calcium 89*90 

Magnesium 28*94 

Potossium 89*04 

Sodium 22*99 

Iron 55*90 

Manganese 54*80 

Barium 186*80 


By far the most abundant and important of these 
elements is oxygen. It forms about 23 per cent by 
weight of air, 88*88 per cent, of water, and about a half of 
all the rocks which compose the visible portion or “crust ’’ 
of the globe. Another metalloid, silicon, comes next in 
abundance. It is always united with oxygen, forming the 
mineral silica which, either alone or in combination with 
various metallic bases as silicates, constitutes a half of all 
the known mass of the globe. Of the remaining metalloids 
carbon and sulphur sometimes occur in the free state, but 
usually in combination with oxygen or some base or metal. 
Chlorine aud fluorine are found associated with metallic 
bases. Hydro^n is properly a metal, and occurs chiefly in 
combination with oxy^n as the oxide, water. Phosphorus 
occurs with oxygen principally in phosphate of lime. 

Of the metals by far the most important in the architec- 
ture of the exterior of the earth is aluminium. In con- 
junction with oxygen and silicon it forms the baau of most 
crystalline rocks. Calcium, magnesium, potassium, and 
sodium, combined with oxygon, enter largely into the com- 
position of rocks. Iron is the great colouring material in 
nature, most of the yellow, brown, red, and green hues of 



m SOLID GLOBi.] G ES O L O G T 223 


looks beug due to some of its combinatioiis. The sixteen 
elements mentioned in the foregoing lists form about 
ninety-nine parts of the earth’s crust ; the other elements 
constitute only about a hundredth part^ though they include 
gold, silver, copper, tin, lead, and the other usef^ metals, 
iron excepted. 

It is clear then that, so far as accessible to our observa- 
tion, the outer portion of our planet consists mainly 
of metalloids, and its metallic constituents have in great 
part entered into combination v^ith oxygen, so that the 
atmosphere 9 ontains the residue of that gas which has not 
yet united itself to terrestrial compounds. In a broad view 
of the arrangement of the chemicm elements in the external 
crust, the suggestive speculation of Durocher deserves 
attention.^ He regarded all rocks as referable to two layers 
or magmas co-existing in the earth’s crust the one beneath 
the other, according to their specific gravities. The 
upper or outer layer, which he termed the acid or siliceous 
magma, contains an excess of silica, and has a mean density 
of 2*65. The lower or inner layer, which he called the 
basic magma, has from six to eight times more of the earthy 
bases and iron oxides, with a mean density of 2*96. To 
the former he assigned the early plutonic rocks, granite, 
felsite, (kc., with the more recent trachytes ; to the latter 
he relegat^ all the heavy lavas, basalts, diorites, &c. 
The ratio of silica is 7 in the acid magma to 6 in the 
basic. Though the proportion of this acid or of the 
earthy and metallic bases cannot be regarded as any cer- 
tain evidence of the geological date of rocks, nor of their 
probable depth of origin, it is nevertheless a fact that (with 
many important exceptions) the eruptive rocks of the older 
geological periods are veiy generally super-silicated and of 
lower specific gravity, while those of later time are very 
frequently poor in siUca but rich in the earthy bases and in 
iron and manganese, with a consequent higher specific 
gravity. The latter, according to Durocher, have been forced 
up from a lower zone through the lighter siliceous crust, 

3. Interior or Nucleus , — Though we cannot hope ever 
to have direct acquaintance with more than the mere out- 
side skin of our planet, we may be led to infer the irregular 
distribution of materials within the crust from the present 
distribution of land and water, and the observed differences 
in the amount of deflexion of the plumb-line near the sea 
and near mountain-chains. The fact that the southern 
hemisphere is almost wholly covered with water appears 
explicable only on the assumption of an excess of density in 
the mass of tiiat portion of the planet. The existence of 
such a vast sheet of water as that of the Pacific Ocean is to 
be accounted for, says Archdeacon Pratt, by the presence of 
<<Bome excess of matter in the solid parts of the earth 
between the Pacific Ocean and the earth’s centre, which 
retains the water in its place, otherwise the ocean would 
flow away to the other parts of the earth. The same 
writer points out that a deflexion of the plumb-line towards 
the sea, which has in a number of cases been observed, 
indicates that the density of the crust beneath the moun- 
tains must be less than that below the plains, and still less 
than that below the ocean-bed.”^ Apart therefore from the 
depressions of the earth’s surface in which the oceans he, 
we must regard the internal density, whether of crust or 
nucleus, to be somewhat irregularly arranged, — there being 
an excess of heavy materials in the water hemisphere and 
beneath the ocean-beds as compared with the continental 
masses. 

In our ignorance regarding the chemical constitution of 
the nucleus of our pl anet, an argument has sometimes been 

\ Truulsted by Hanghton in hiii Mcmual cf QetOogy, 1866, p. 16. 

» Figure of the 4th edit., p. 286. 

• Op. «<., p. 200. See alto Henchel, Phgs. Qeog, ; and O. Fiahcr, 
Oa/mbridge PhiL IVwne., xiL, part iL ^ » 


based u^n the known fact that the specific gravity of that 
nucleus is about double that of the crust. This nas been 
held by some writers to prove that the interior must con- 
sist of much h^vier material, and is therefore probably 
metallic. But in so reasoning they forget t^t the effect 
of pressure oi^ht to make the density of the nucleus much 
higher, even if the interior consisted of matter no heavier 
than the crust In fact, we might argue for tlie probable 
comparative lightness of the substance composing the 
nucleus. That the total density of the plauet does not 
greatly exceed its observed amount seems only explicable 
on the supposition that some antagonistic force counteracts 
the effects of pressure. The only force we can suppose 
capable of so acting is beat. But how and to what extent 
this counterbalancing takes place is still unknown. 

If we regard the question from another point of view, 
however, the idea of a metallic nucleus seems nut improbable. 
When the materials of the globe existed in a fluid condition, 
as they are usually supposed to have done, they would 
doubtless arrange themselves in accordance with their 
relative specific gravities. The denser elements would sink 
towards the centre, the lighter would remain outside. That 
this distribution has certainly taken place to some extent 
is evident from the structure of the envelo|)e8 and crust 
It is what might be expected if the constitution of the globe 
resembles on a small scale the larger planetary system of 
which it forms a part The existence of a metidlic interior 
has always been inferred from the metalliferous veins which 
traverse the crust, and which are commonly supposed to have 
been filled from below. 

Admitting the possibility or even probability of a 
metallic nucleus, in spite of the comparatively low density 
of the globe as a whole, we might speculate further as to 
the arrangement of the denser internal materials. The late 
Mr David Forbes suggested that the planet might be sup- 
posed to consist of three layers of uniform densities, 
enclosed one within the other, the density increasing 
towards the centre in arithmetical progression. Allowing 
2*5 as the specific gravity of the crust or outer layer, he 
assigned 12*0 or thereabouts as that of the middle layer, 
and supposed that the inner nucleus might possess one 
averaging 20*0.^ Materials do not yet exist for any 
satisfactory conclusions on this subject. 

In the evidence obtainable as to the former history of 
the earth, no fact is of more importance than the existence 
of a high temperature beneath the crust, which has now 
been pl^d beyond all doubt. This feature of the planet’s 
organization is made clear by the following proofs : — 

(1.) Volcanoes . — In many regions of the earth’s surface 
openings exist from which steam and hot vapours, ashes and 
streams of molten rock are from time to time emitted. The 
abundance of these openings seems inexplicable by any 
mere local causes, but must be regarded os indicative of a 
very high internal temperature. If to the still active vents 
of eruption we add those which have formerly been the 
channels of communication between the interior and the 
surface, there are probably few large regions of the globe 
where proofs of volcanic action cannot be found. Every- 
where we meet with masses of molten rock which have 
risen from below as if from some general reservoir. 

(2.) Hot springs , — Where volcanic eruptions have ceased, 
evidence of a high internal temperature is still often to be 
found in springs of hot water which continue for centuries 
to maintain their heat Thermal springs, however, are not 
confined to volcanic districts. They sometimes rise even in 
regions many hundreds of miles distant from any active 
volcanic vent. The hot springs of Bath (temp. 120® 
Fahr.) and Buxton (temp. 82® Fahr .) in England are 

* Popular Soience Jtmete, Apnl 1800. 
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Cully 900 miles from the Icelandic volcanoes on the one 
side, and 1100 miles from those of Italy and Sicily on the 
other. 

(3.) Borings, Wells, and Mines, — ^The influence of the 
seasonal changes of temperature extends downward from 
the surface to a depth which varies according to latitude, 
to the thermal conductivity of the soils and rocks, and per- 
haps to other causes. The cold of winter and the heat of 
summer may be regarded as following each other in suc- 
cessive waves downward, until they disappear along a limit 
at which the temperature remains constant. This zone of 
invariable temperature is commonly believed to lie some- 
where between 60 and 80 feet down in temperate regions. 
At Yakutsk in eastern Siberia (lat. 62° N.), however, the 
soil is permanently frozen to a depth of about 700 feet^ 
In Java, on the other hand, a constant temperature is said 
to be met with at a depth of only 2 or 3 feet.^ 

It is a remarkable fact, now venfiod by observation all 
over the world, that below the limit of the influence of 
ordinary seasonal changes the temperature, so far as we 
yet know, is nowhere found to diminish downwards. It 
always rises; and its rate of increment never falls much below 
the average. The only exceptional cases occur under cir- 
cumstances not difficult of explanation. On the one hand, 
the neighbourhood of hot-springs, of large masses of lava, or 
of other manifestations of volcanic activity, may raise the 
subterranean temperature much above its normal condition ; 
and this augmentation may not disappear for many thousand 
years after the volcanic activity has wholly ceased, since the 
cooling down of a subterranean mass of lava would necessarily 
be a veiy slow process. On the other hand, the spread of a 
tiiick mass of snow and ice over any considerable area of 
the earth's surface, and its continuance there for several 
thousand years, would so depress the subterranean iso- 
thermals that for many centuries afterwards there might 
be a fall of temj^rature for a certain distance downwards. 
At the present day, in at least the more northerly parts of 
the northern hemisphere, there ore such evidences of a 
former more rigorous climate, as in the well sinking at 
Yakutsk already referred to.^ Sir William Thomson^ has 
calculated that any considerable area of the earth's surface 
covered for several thousand years by snow or ice, and 
retaining, after the disappearance of that frozen covering, 
an average surface temperature of 13° C., would during 
900 years show a decreasing temperature for some depth 
down from the surface, and 3600 years after the clearing 
away of the ice would still show residual effect of the 
ancient cold, in a half rate of augmentation of temperature 
downwards in the upper strata, gradually increasing to the 
whole normal rate, which would be sensibly reached at a 
depth of 600 metres.” But beneath the limit to which the 
influence of the changes of the seasons extends, observations 
in most parts of the globe show that the temperature 
invariably rises as we penetrate towards the interior of the 
earth. According to present knowledge the average rate of 
increase amounts to T Fahr. for every 60 or 60 feet of 
descent, and this rise is found whether the boring be made 
at the sea-level or on elevated ground. The subjoined table 
gives the results of temperature observations at widely 
separated localties^ : — 

* Helniersen, Brit. Assm. /import, 1871. 

■ Jungliuhn’s Java, ii. p. 771. 

* Professor Preatwicli {Inaugural Leciurt, 1875, p. 45) lias suggested 
that to the more rapid refrigeiutiou of the earth’s surface durlug tins 
cold period, and to the coii8e(]ueut depression of the subterraneous 
isothermal lines, the alleged present comparative quietude of the 
voloanlo foraes is to be attributed, the internal heat not having yet 
reoovered its dominion in the outer crust. 

^ BrU. Assoc, Reports, 1876, Sections, p. 8. 

* See “ Reports of Committee on Undeiground Temperature,” BriL 
Auoc, Bi^, from 1868 to 1877. 
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Feel 

DnkinlleU, near Manchester (S040 ft., ooal measnraD 1* Fahr. for every 8I*S 

Bose Bi idge, Wigan (8445 tt„ coal messtires) — 54*8 

South Balgray, (Glasgow (585 ft, coal meanuroB) „ „ 41 

Kentish Town, London (1100 ft., London clay, chalk, ganlt, Ac.) „ „ 54*6 


La Ohapdlo, Paris (060 metres, chslk, Ac.) „ M 

Qrenelle Well, Pails (17»5'6 ft, do 56*0 

8t Andrd, do. (263 meties, do.) , „ 56^ 

Nen Salswerk boring, Westphalia (2861 ft.) n tt 54*08 

Mendorff bore, near Luxembourg (88M ft.) „ „ 57*0 

Bore near Geneva „ 55 

Mont Genls tunnel (5280 ft. below summit of Mount Frejus, 

metemorphlc rocks) n h (?) 81 

Yakutsk, Siberia, (656 ft., limestone, Ac., and granite) n o 60 


(4.) IrregvlarUies in the D<ywnwwrd Increment of Heat , — 
While these examples prove a progressive increase of 
temijerature, they show also that this rate of increase is 
not strictly uniform. The more detailed observations which 
have been made in recent years have brought to light tlie 
important fact that considerable variations in the rate of 
increase take place even in the same bore. If, for instance, 
we examine the temperatures obtained at different depths 
in the Hose Bridge colliery shaft cited in the foregoing list, 
we find them to road as in the following columns : — 


Depth in 

Temppmture 

Depth in 

Temperature 

Ysi-ds. 

(Fahr.). 

Yards. 

(Fahr.). 

558 ... 

78 

74,5.... 

89 

605... 

... .80 

761 . 

904 

680... . 

..88 

776 .. 

914 

668 ... 

86 

783 

»2 

671 

86 

800 

98 

679... . 

87 

806.. .. 


734 

88J 

815 

94 


At La Chapelle, in an important well made for the water- 
supply of Paris, observations have been taken of the tempera- 
ture at different depths, as shown in the subjoined tabled : — 


Depth in Tumnnrntnro i Depth in Tempemtui-o 

Metros (Falir.). Metres (Fahr) 

100 50-6 500 72*6 

200 61-8 600 75*0 


800 65*5 660 76'0 

400 69*0 1 

In drawing attention to the temperature-observations at 
the Rose Bridge colliery — the deepest mine in Great 
Britain — Professor Everett points out that, assuming the 
surface temperature to be 49° Fahr., in the first 668 yards 
the rate of rise of temperature is 1° for 57*7 feet ; in the 
next 267 yards it is 1° in 48*2 feet ; in the portion between 
605 and 671 yards — a distance of only 198 feet — it is 1° 
in 33 feet ; in the lowest portion of 432 feet it is in 54 
feet^ When such irregularities occur in the same vertical 
shaft, it is not surprising that the average should vary so 
much in different places. 

There can be little doubt that one main cause of these 
variations is to be sought in the different thermal conduc- 
tivities of the rocks of the earth's crust. The first accurate 
measuremeuts of the conducting powers of rocks were 
made by the late Professor J. D. Forbes at Edinburgh 
(1837-1846), He selected three sites for his thermometers, 
one in ** trap-rock ” (a porphyrite of Lower Carboniferous 
age), one in loose sand, and one in sandstone, each instru- 
ment being sunk to a depth of 24 French feet from the 
surface. He found that the wave of summer heat reached 
the first instrument on 4th January, the second on 26th 
December, and the third on 3d November, the trap-rock 
being by far the worst conductor, and the solid san^tone 
by far the best^ 

The British Association has recently appointed a com- 
mittee to investigate this subject in greater detail Already 
some important determinations have been made by it re- 
garding the absolute conductivity of various rocks. Ab a 
rule the lighter and more porous rocks offer the greatest 

* ** Report of Committee on Underground TempHstare,” Brit, 
Assoc. Bep., 1878, p. 254. 

' ** Report of Committee on Underground Tempermtare,'* BriL 
Assoc. Bep. for 1870, p. 81. 

* IVoiis. Boy, Soc. JUUn,, zvL 180. 
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reBiBtance to the passage of heati while the more dense and communication with the heated interior could not have 
crystalline ^ offer the least resistance. The res i sta n ce of existed and poured forth such a vast amount of molten rock, 
opaque white quarts is expressed by the number 114, that unless they drew their supplies from an immense internal 
of basalt by 273, while that of cannel coal stands very mudi molten nucleus, (c.) When the products of volcanic action 
higher at 1538, or more than thirteen times that of quartz.^ from different and widely-separated regions are compared 
It is evident also that, from the texture and structure of and analysed, they are found to exhibit a remarkable uni- 
most rocks, the conductivity must vary in different directions formity of character. Lavas from Vesuvius, from Hecla, 
through the same mass, heat being more easily conducted from the Andes, from Japan, and from New Zealand 
along than across the grain,” the bedding, and the other present such an agreement in essential particulars as, it is 
numerous divisional surfaces. Experiments have been made contended, cau only bo accounted for on the supposition 
to determine these variations in a number of rocks. Thus, that they have all emanated from one vast common source.^ 
the conductivity in a direction transverse to the divisional (d,) The abundant earthquake shocks which affect large 
planes being taken as unity, the conductivity parallel with areas of the globe are maintained to be inexplicable unless 
these planes was found in a variety of magnesian schist to on the supposition of the existence of a thin and somewhat 
be 4*028. In certain slates and schistose rocks from central flexible crust. These arguments, it will be observed, are 
France the ratio varied from 1 : 2*56 to 1 : 3*952. Hence only of the nature of inferences d awn from observations of 
in such fissile rocks as slate and mica-schist heat may travel the present constitution of the globe. They are based on 
four times more easily along the lines of cleavage or foliation geological data, and have been frequently urged by 
than across them.^ geologists as supporting the only view of the nature of the 

In reasoning upon the discrepancies in the rate of earth’s interior compatible with geological evidence, 
increase of subterranean temperatures, we must also bear in 2, The arguments against the internal fluidity of the'earth 
mind that certain kinds of rock are more liable than others are based on physical and astronomical considerations of the 
to be charged with water, and that, in almost every boring greatest importance. They may be arranged as follows 
or shaft, one or more horizons of such water-bearing rocks (n.) Argument from precession and nutation. — The pro- 
are met with. The effect of this interstitial water is to blem of the internal condition of the globe was attacked 
diminish thermal resistance. Dry red brick has its resist- as far back as the year 1839 by the late Mr Hopkins of 
ance lowered from 680 to 405 by being thoroughly soaked Cambridge, who endeavoured to calculate how far the 
in water, its conductivity being thus increased G8 per cent, planetary motions of precession and nutation would be 
A piece of sandstone has its conductivity heightcnod to the influenced by the solidity or liquidity of the earth’s interior, 
extent of 8 per cent by being wetted.^ He found that the precossional and nutational movements 

Mr Mallet has contended that the variations in the could not possibly be as they are if the planet consisted of 
amount of increase in subterranean temperature are too a central ocean of molten rock surrounded with a crust of 
great to permit us to believe them to be due merely to 20 or 30 miles in thickness, that the least possible thick- 
differences in the transmission of the general internal heat, ness of crust consistent with the existing movements was 
and that they point to local accessions of heat arising from from 800 to 1000 miles, and that the whole might even be 
transformation of the mechanical work of compression, solid to the centre, with the ex<^eption of comparatively 
which is due to the constant cooling and contraction of the small vesicular spaces filled with melted rock.^ 
globe.^ But it may be replied that these variations are not M. Delaunay, in a paper on The Hypothesis of the 
greater tlian, from the known divergences in the conduc- IfUerior Fluidity of the Glohe^ threw doubt on Hopkins’s 
tivities of rocks, they might fairly be expected to be. views, and suggested that^ if the interior were a mass of 

(5.) Prohahle Condition of the Earths hUerior , — Various sufficient viscosity, it might behave as if it were a solid, and 
theories (mostly fanciful) have been propounded on this thus the phenomenon of precession and nutation might not 
subject. There are only three which merit serious con- be affected. Sir William Thomson, who had already arrived 
sideration. (1.) One of these supposes the planet to consist at the conclusion that the interior of the globe must be 
of a solid crust and a molten interior. (2.) The second solid, and acquiesced generally in Hopkins’s conclusions, 
holds that, with the exception of local vesicular spaces, the pointed out that M. Delaunay had not worked out tlie 
globe is solid and rigid to the centre. (3.) The third con- problem mathematically, otherwise he could not have failed 
tends that, while the mass of the globe is solid, there lies to see that the hypothesis of a viscous and quasi-rigid 
a liquid substratum beneath the crust. interior breaks down when tested by a simple ccdculation 

1. The arguments in favour of intenial liquidity may be of the amount of tangential force required to give to any 
summed up as follows, (a.) The ascertained rise of tern- globular portion of the interior mass the processional and 
perature inwards from the surface is such that, at a very nutational motions which, with other physical astronomers, 
moderate depth, the ordinary melting point of even the most he attributes to the earth as a whole.”^ Sir William, in 
refractory substances would be reached. At 20 miles the making this calculation, holds that it demonstrates the 
temperature, if it increases progressively, as it does in the earth’s crust down to depths of hundreds of kilometres to 
depths accessible to observation, must be about 1760'’ Fahr.; be capable of resisting such a tangential stress (amounting 
at 50 miles it must be 4600'’, or far higher than the fusing- to nearly ^^th of a gramme weight per square centimetre) 
point even of so stubborn a metal as platinum, which melts as would with great rapidity draw out of shape any plastic 
at 3080'’ Fahr. (6.) All over the world volcanoes exist substance which could pro(>erly be termed a viscous fluid, 
from which steam and torrents of molten lava are from An angular distortion of 8” is produced in a cube of glass 
time to time erupted. Abundant as are the active volcanic . by a distorting stress of about ten grammes weight per 
vents, they form but a small proportion of the whole which | square* centimetre. We may therefore safely conclude that 
have l^en in operation since early geological time. It has the rigidity of the earth’s interior substance could not be 
been inferred therefore that these numerous funnels of less than a millionth of the rigidity of glass without veiy 

sensibly augmenting the lunar nineteen-yearly nutation.”® 

* Henchel and LeW, Brit. Assoc. Rep.y 1875, p. 69. 

* Jannettai, BidL 8oc. Ofol. de France (April -June, 1874), tom. li 
p. 264 ; “ Report of Committee on Thermal Conductivities of Bock,” 

JfrU. Assoe. J^., 1875, p. 61. 

» Henchel and Labour, Brit. Assoc. JUtp., 1875, p. 58. 

* ** Volemc Eneigy,’* Phil. Tra$u., 1876. 


• See D. Forben, “On the Nature of the Interior of the Korth,' 
Popular Science Review^ April 1869. 

• Phil. Trans, t 1889; Research in Physical Oeologyt 1839-1842; 

BriL Assoe, Hep., 1847. ^ Comptes Jtcndus, July 13, 1868. 

» Future, February 1, 1872. • Lor cU., p. 258. 
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In Hopkins’s hypothesis he assomed the crust to be 
infinitely rigid and unyielding, which is not true of any 
material substance. Sir William Thomson has recently 
returned to the problem, in the light .of his own researches 
in Tortex-motion. He now finds that, while the argu- 
ment against a thin crust and vast liquid interior b 
still invincible, the phenomena of precession and nutation 
do not decisively settle the question of internal fiuiditv, 
though the solar semi-annual and lunar fortnightly 
nutations absolutely disprove the existence of a thin rigid 
shell full of liquid. If the inner surface of the crust or 
shell were rigorously spherical, the interior mass of supposed 
liquid could experience no precessional or nutatioual influ- 
ence, except in so far as, if heterogeneous in composition, 
it might suffer from external attraction due to non-sphericity 
of its surfaces of equal density. But ** a very slight devia- t 
tion of the inner surface of the shell from perfect sphericity | 
would suffice, in virtue of the quasi-rigidity due to vortex- 
motion, to hold back the shell from taking sensibly more 
precession than it would give to the liquid, and to cause the 
liquid (homogeneous or heterogeneous) and the shell to have 
sensibly the same precessional motion as if the whole con- 
stituted one rigid body.”^ 

The assumption of a coni pu rati vely thin crust requires 
that the crust shall have such perfect rigidity as is possessed 
by no known substance. The tide-producing force of the 
moon and sun exerts such a stmin upon the substance of 
the globe that it seems in the highest degree improbable 
that the planet could maintain its shape as it does unless 
the supposed crust were at least 2000 or 2500 miles in 
thickness.^ That the solid moss of the earth must yield to 
this strain is certain, though the amount of deformation is 
so slight as to have hitherto escaped all attempts to detect 
it. Had the rigidity been even that of glass or of steel, the 
deformation would probably have been by this time detected, 
and the actual phenomena of procession and nutation, as 
well as of the tides, would then have been very sensibly 
diminished.^ The conclusion is thus reached that the mass 
of the earth ** is on the whole more rigid certainly than a 
continuous solid globe of glass of the same diameter.”^ 

(6.) Argument from the tides. — ^llie phenomena of the 
oceanic tides are only explicable on the theory that the earth 
is either solid to the centre, or possesses so thick a crust 
(2500 miles or more) as to give to the planet practical 
solidity. Sir William Thomson remarks that, were the 
crust of continuous steel, and 500 kilometres thick, it would 
yield very nearly os much as if it were india-rubter to the 
deforming influences of centrifugal force, and of the sun’s 
and moon’s attractions.” It would yield, indeed, so freely 
to these attractions ** that it would simply carry the waters 
of the ocean up and down with it, and there would be no 
sensible tidal rise and fall of water relatively to land.”^ Mr 
George H. Darwin has 1 * 00011 % investigated mathematically 
the bodily tides of viscous and semi-elastic spheroids, and 
the character of the ocean tides on a yielding nucleus.^ His 
results tend to increase the force of Sir William Thomson’s 
argument, since they show that ^*no very considerable 
portion of the interior of the earth can even distantly 
approach the fluid condition,” the effective rigidity of the 
whole globe being very great 

fc.) Aigumen^ from relative densities of melted and solid 
roex. — The two preceding arguments must be considered 
decisive against the hypothesis of a thin shell or crust 
covering a nucleus of molten matter. It has been further 
urged, however, as an objection to this hy[)othe8i8, that cold 

* Sir W. Thomson, £rii. Assoc. Rep.^ 1876, Sections, p. 6. 

s Thomson, Proo. Roy, Soc , April, 1862. ^ Thomson, loc, cit 

^ Thomson, Tram. Roy. Soc. Edin.^ xxiii. 157. 

* Thomson, Brit. Assoc. Rsp.% 1876, Sectionsu p. 7. 

* Proc. Roy* Soe,, No, 188, 1878. 


solid rock is necessarily more dense than hot melted rock^ 
and that even if a thin crust were formed over the central 
molten globe it would immediately break up and the fra^;- 
ments would sink towards the centre J Undoubtedly thia 
would happen were the material of the earth’s mass of the 
same density throughout But, as has been already pointed 
out, the specific gravity of the interior is at least twice aa 
much as that of the visible parts of the crust. If thia 
difference be due, not merely to the effect of pressure, but 
to the presence in the interior of intensely heated metalllo 
substances, we cannot suppose that solidified portions of 
such rocks as granite and the various lavas could ever have 
sunk into the centre of the earth, so as to build up there the 
honey-combed cavernous mass which might have served as 
a nucleus in the ultimate solidification of the whole planet 
From the considerations above advanced we have seen that 
the earth’s central mass may be plausibly conjectured to be 
metallia Into thin dense centrd mass the comparatively 
light crust could not sink, though its earliest formed 
portions would no doubt descend until they reached a 
stratum with specific gravity agreeing with their own, or 
until they were again melted.^ 

3. The ingenious suggestion of Mr Fisher, already cited 
(ante^ p. 217), in favour of the existence of a possible fluid 
or viscous substratum between the flexible outer shell and 
an inner rigid nucleus, is made with the view of reconciling 
the requirements of physics with those facts in geology which 
seem to demand the existence of a mobile mass of intensely 
iiot matter at no great depth beneath the surface. Whether 
it does so must be left for physicists to decide. But, on geo- 
lomcal grounds, it may be questioned whether such a fluid 
substratum is needed. Wo must boar in mind that the land 
of the globe, regarding the geological structure of which 
alone we know anything, covers but a small part of the 
whole surface of the planet ; that the existing continents 
seem from earliest times to have specially suffered from the 
reaction between the heated interior and the cooled exterior, 
forming, as it were, lines of relief from the strain of com- 
pression ; and that along such lines, if the substance of tha 
interior be eveivwhere just about the melting point, relief 
from pressure by corrugation would cause liquefaction of 
the matter so relieved, and its ascent towards the surface ; 
so that evidences of volcanic action on the terrestrial ridges 
might be expected to occur, and to be referable to all ages. 
Mr Fisher assumes the contraction of rock in cooling to 
be 000007 linear for one degree Fahr.; and he argues 
that, as this amount would not account for the observed 
contraction in the crust, we must have recourse to some 
additional explanation, such as the escape of steam and 
vapours from volcanic orifices. The validity of the asser- 
tion that the amount of horizontal compression of the 
superficial strata is greater than the cooling of a solid 
earth can account for may be questioned. The violently 
contorted rocks indicative of great horizontal compression 
occur chiefly along the crests of the great terrestrial ridges 
where the maximum effects of corrugation were to be looked 
for. To the argument from climate it may be replied on 
the other hand, with great plausibility, that secular changes 
may be accounted for by the effect of the variations in the 
eccentricity of the earth’s orbit combined with the pre- 
cession of the equinoxes, as already described. 

(6.) of the Earth and Measures of Geological Time . — 

The age of our planet is a problem which may be attacked 
either from the geological or physical side. 

1 . The geological argument rests chiefly upon the observed 
rates at which geological changes are being effected at the 

^ This objection iMi been repeatedly niged by Sir William Thomaon. 
See Trans. Roy. Soc. Bdin., xxiii. 157 ; and Brit. Assoc. JRep., 1870». 
Sections, p. 7. 

* See D. Forbes, Osol. Mag., vol. iv. p. 485. 
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present time, and is open to the obvions preliminary objection 
that it assumes the existing rate of bha^ as the measure of 
past revolntions, — an assumption which may be eotirely erro- 
neous, for the present may be a period when all geological 
events march forward more slowly than they used to do. 
The argument proceeds on data partly of a physical and 
partly of an organic kind, (a) The physical evidence is 
deriv^ from such facts as the observed rates at which the 
surface of a country is being lowered by rain and streams, 
and new sedimenti^ deposits are formed. These facta 
will be more particularly dwelt upon in later portions of this 
article. If we assume that the land has been worn away, and 
that stratified deposits have been laid down nearly at the 
same rate as at present, then we must admit that tlie stratified 
portion of ^e crust of the earth must represent a very vast 
period of time. Dr Croll puts this period at not less, but 
possibly much more, than 60 milb'on years. (&) On the other 
hand, human experience, so far as it goes, warrants the belief 
that changes in the organic world proceed with extreme slow- 
ness. Yet in the stratified roclm of the earth’s crust we 
have abundant proof that the whole fauna aud flora of the 
earth’s surface have passed through numerous cycles of re- 
volution, — species, genera, families, appearing and disappear- 
ing many times in succession. On any supposition it must 
be admitted that these vicissitudes in the organic world can 
only have been effected with the lapse of vast periods of 
time, though no reliable standard seems to be available 
whereby these periods are to be measured. The argument 
from geological evidence is strongly in favour of an interval 
of probably not much less than 100 million years since 
the earliest form of life appeared upon the earth, and the 
oldest stratified rocks began to be laid down. 

2. The argument from physics as to the age of our planet 
is based by Sir William Thomson upon three kinds of evi- 
dence: — (1) the internal heat and rate of cooling of the 
earth; (2) the tidal retardation of the earth’s rotation; 
and (3) the origin and age of the sun’s heat 

(1.) Sir William Thomson, applying Fourier’s theory of 
thermal conductivity, pointed out some years ago (1862) 
that in the known rate of increase of temperature down- 
ward and beneath the surface, and the rate of loss of heat 
from the earth, we have a limit to the antiquity of the 
planet He showed, from the data available at the time, 
that the superficial consolidation of the globe could not have 
occurred less than 20 million years a^, or the underground 
heat would have been greater than it is ; nor more than 400 
million years ago, otherwise the underground temperature 
would have shown no sensible increase downwards. He 
admitted that very wide limits were necessary. In more 
recentlv discussing the subject, he inclines rather towards the 
lower than the higher antiquity, but concludes that the limit, 
from a consideration of all the evidence, must be placed 
within some such period of past time as 100 millions of years.^ 

(2.) The argument from tidal retardation proceeds on 
the admitted fact that, owing to the friction of the tide- 
wave, the rotation of the earth is retarded, and is therefore 
much slower now than it must have been at one time. Sir 
WiUiam Thomson contends that had the globe become solid 
sonie ten thousand million years ago, or indeed any high 
antiquity beyond 100 million years, the centrifugal force 
due to the more rapid rotation must have given the planet 
a very much greater polar flattening than it actually pos- 
sesses. He admits, however, that, though 1 00 million years 
ago that force must have been about 3 per cent, greater 
than now, yet ^'nothing we know regarding the figure of the 
earth and the disposition of land and water womd justify 
us in saying that a body consolidated when there was more 

^ Trans. Half. Soe. Edin.^ xxiii. 157 ; IVoni. CM. Soe. Olasgow, 
iii. 25. 
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centrifuml force by 3 per cent than now might not now 
be in all respects like the earth, so far as we know it at 
present”^ H^fessor Tait, in reposing this argument con- 
cludes that, taken in connexion with l£e previous on^ ** it 
probably r^uces the possible period which can be allowed 
to geologists to something less than ten millions of years. ’’^ 
He does not state, however, on what grounds he so reduces 
the available peri^, nor does he notice the objection uiged 
by Dr Croll that, granting the gradual submergence of the 
polar lands owing to the slackened s^H^ed of rotation, the 
subaerial denudation of the rising equatorial land might 
well keep pace with the effects of the oceanic subsidence, so 
that we cannot infer from the present form of the earth 
what may have been its precise amount of polar compression 
at the time of solidification.^ 

(3.) The third ar^ment, based upon the age of the sun’s 
heat, is confessedly less reliable than the two previous ones. 
It proceeds upon calculations as to the amount of heat 
which would be available by the falling together of masses 
from space, which gave rise by their impact to our sun. 
The vagueness of the data on which this argument rests 
may be inferred from the fact that in one passage Professor 
Tait places the limit of time during which the sun has been 
illuminating the earth as, ** on the veiy highest computation, 
not more than about 15 or 20 millions of years,” while, in 
another sentence of the same volume, he admits that, by 
calculations in which there is no possibility of large error, 
this hy|)Othesis [of the origin of the sun’s heat by the fall* 
ing together of masses of matter] is thoroughly competent 
to explain 100 millions of years solar radiation at the pre- 
sent rate, perhaps more.”^ One hundred millions of years is 
probably amply sufficient for all the requirements of geology. 

III. Composition ov the Earth’s Crust. 

MINERALS AM) BOCKS. 

The visible and accessible portion of the earth is formed 
of minerals and rocks. A mineral may be classified as an 
inorganic body distinguished by a more or less definite 
chemical composition, and usually a characteristic geo- 
metrical form. A rock is an aggregate mass, sometimes of 
one, more commonly of two or more minerals. Upwards 
of 800 species of minerals and a vast number of varieties 
have been described. A very large proportion of these 
occur but rarely, and, though interesting and important to 
the mineralogist, do not demand the special attention of 
tlie geologist. While almost every mineral may be made 
to yield data of more or less geological significance, only 
those which enter into the composition of rock masses, or 
which are of frequent occurrence as accessories there, 
require to be familiarly known by the student of geology. 

1. Xtook'Forming Minerals. 

The following are the more imjiortant minerals which 
enter into the composition of rocks : — 

Oxiartz (SiO,) wicura either cryBUtllized as rock-crystal, or non- 
crystalline as calccdony. In the former condition it is bti osscntinl 
constituent of granite, folsite, and many other igneous rocks, as 
well as of sandstone and numerous aqueous rocks. The non-crys- 
tallizcd or colloid quartz is chiefly met with in cavities and fissures 
of rock where it has been slowly dofiosiM from aqueous solution 
Numerous varieties of calccdony occur, as agate, (anieliiin, jasper, 
flint, chert, Lydian -stone, kc. 

FeUmrs (sificates of alumina, with jiotash, soda, or lime) consti- 
tute the most abundant group of tock-fonning iiiiiieraJs. For the 
purposes of the petrographer they are conveniently dinded into 
two series — (1) the Monoclinic or Orthoclase felspars ('with cl^vage 
angles of 90®), e^ntaining from 4 to 16 |Hir cent, of i>otasn ana 

• Tnms. Oml. Soc. Olasgtno, iii. 16. 

* Rttcmi Advances in Physical Snence, p. 174. 

* Quart. Jtmr, Science, July 1877. 

• Op. eit.t pp. 153, 175. 
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nsnally mm or Im soda, sometimes as mnoh as 10 per cent, and massiye, white to leek or apple*green^ wi^ nmrked pesrly 
( 2 ) the Triclinic or Plagioolase felspars (with obliqne cleavage angles, lustre on deavage-pianes. It is met with in talc*sl^, sIm 
or less 90*), including a soda group with 8 to 12 per cent of quently in dystalllne rocks as a result of the iteration of horn* 
soda, and a lime group with 6 to 20 per cent of lime. The fehmam blende, augito, or other anhydrous magnesian silicate. ^ 
form a large part of most igneous roAs. By their decay they form and are soft green hydrous magnesian silioates 

clay, and in that condition enter largely into the composition of the found as products of alteration in basalt-rocks, 
aigillaceous stratified rodcs, such as ahale, mudstone, slate, kc. Carbon occurs chiefly as beds in the form of coaL lignite, peat, 

HomifUnde is a ineta-silioate of magnesium, with lime, iron, or kc. Graphite, however, is often met with in black or s^-grey 
manganese, and frequently alumina. The white non-alumiiious ndendont scales and gianular masses in metamoi^om rocks, 
varieties (tremolite, actinofite, anthophyllite, asbestos) chiefly occur Anthracite also takes sometimes the form of black g^cing gmns 
as constituents of such metamorphic rocks as crystalline limestone, or of a diffused fine black dust through certain paleozoic formations, 
gneiss, kc. The black or dark green aluminous varieties enter as Carbonates play an important part both as individual minerals 
essential constituents into the composition of many rocks, asdiorito and as rock-masses. The three most important are calcite, dolo- 
and hornblende slate. mite, and siderite. 

Augile (resembling hornblende in composition) is divisible into Calcite (carbonate of lime) is one of tlie most abundant minerals, 
two groups. The pale non-aluminous varieties (diopside, suhlito. It occurs crystallized as a secondary product in most rocks which 
cocedite, kc.) occur under conditions like those of the pale horn- have undergone decomposition, especially where the^r contain sili- 
blondos. The dark aluminous or common augite is abundant as an cates into the composition of whicli lime enters. It is also found 
ingredient of some igneous rocks, as basalt Allied to augite are massive as limestone, forming beds having sometimes an aggregate 
diaUage (important as a constituent of diallage-rock or gabbro), thickness of many hundred feet and an extent of thousands of 
hy]H)r8thone, and bronzite. Uralitc is the name of a ininorS of fre- square miles. 

quent occurrence among Palecozoic rocks, having the external form Dolomite (carbonate of lime and ma^esia) is likewise both a 
of augite and the cleavage of hornblende, product of alteration and an original formation. In the former 

Olivine (an ortho-silicate of magnesium, with part of the mag- condition it is met with ciystallized as bittcr-^qiar in many meta- 
nesium replaced by iron or maiigauesrO is a conspicuous ingredient mor})hio rocks as well os in veins and cavities of unaltered forma- 
among the basalt rocks. It ajipeurs also to have been the ori^nal tious. It occurs also as an amorphous jfpnnular substance, some- 
magnesian constituent of many rocks now altered into serpentme. timM replacing calcite, and sometimes m vast beds or masses of 
Nepheline (a silicate of alumina uiui soda with a little potash) original aeposit. 
takes the place of felsiiur in some lavas. It likewise occurs among SiderUe, ChalybUe, or Spathic Iron (carbonate of iron) ocean both 
the ojecteu blocks of l^mma, and, in the form of eleeolite, among the crystallized and massive. In the crystallized form it is compara- 
anciont crystalUne rocks of Norway. tivolv unimportant as a constituent of rocks, being then found 

LeucUe (KiAlySi^On) is a characteristic ingredient of many chiefly in veins and cavities where other alteration-products have 
Tertiary and recent lavas. It has not been met witli among any of been dcjKisited. But in its massive condition it is found mixed 
the Palaeozoic or Secondary igneous rocks, nor ever in association with clay and other impurities, and forming beds and nodules which 
with quartz. are among the most important ores of iron. 

ffadyno and ybaean are two minerals allied to emmet, found in Sulphur ^ though seldom occurring in large masses, is widely 

some Tertiary lavas. diffused as an accessory ingredient of rocks. It occurs crystallized 

Mica , — Under this general term are included several sjiecies of or finely granular iu mineral veins, in nodules of limestone,, and 
rninorais distinguished by their basal cleavage into thin laminae other coneretious, and in beds of limestone and marL It also takes 
and by their splendent or silvery lustre. The non -magnesian micas the form of a crust in the sublimations of volcanic vents. Its fre- 
include muscovite or ]iotaBh-mica, the most abundant of all, and quent association in Tertiary strata with the remains of lacustrine 
lopidolite or lithio-mica ; ofthoma^osian micas the most important shells, insects, and plants shows that it has in these oases ^en 
IS niotite. Muscovite enters into tne composition of mnite, gneiss, foraied at ordinary temperatures from aqueous solutions, 
mica-schist, micaceous sandstone, and many other ro^s. Biotitc is Sulphides^ combinations of sulphur with the metals, iron, 
likewise abundantly distributed among the older orystalliue rocks, oopner, lead, zinc, and a few others, Mve a wide distribution among 
Lepidomelane is a black micA often found in fine-grained granites, rocks. Where aggregated into masses they fonn mineral veins. It 
Other B|)ecies are margarodito — an abundant constituent of many is the iron Bulpmdes which deserve chiefly the attention of the 
unctuous schists formerly called talc-schists, and haughtonito — potrograpber. Tliay occur in two varietieB--;pyri^, eiystallizing iu 
which, according to Hoddle, is the coniuion mica of the granites in isometric forms, and marcasUe^ in rhombic forms. former lias 
the Scottish Hi^aiida. a remarkably extensive diffusion throughout rocks of all ages, 

Garnet (an aluminous ortho-silioute with lime, magnesia, iron, or usually as minute crystals and thin streaks, but often in conore^ns 
manganese) occurs in rhombic dodecahedrons or allied forms, and and more massive veins. Murcasito also is abundantly distributed 
also massive in many metamoiqdiie rocks, as mica-schist, eclogito, Ac. though less so than pyrite. From its greater liability to oxidation 
Epidote (a variable silicate of lime, alumina, iron, or man^nosc) the strata through wliich it is diffused are apt to yield rapidly to 
occurs in yellow or greenish translucent ciystals or ciystallino the action of the weather, sulphuric acid and different alum corn- 
musses iu many of the older ciystallino rocks, though seldom as an pounds being produced. 

abundant constituent. It is ]jrobably always an alteration-product. Sulphates, — The most genorally occurring sulphates in rocks aze 

Tourmaline^ iu its common black variety, schorl^ forms with gypsum and barytes. Oypowm (hydrous sulphate of lime) in 
quartz the rock known os schorl-rock, and occurs in some granites, minute monoclinic prisms and macles may be obtained by the 
^oUses, schists, and other ciystalline rocks. evaporation of sea-water, and in laiger crystals of tlie same form it 

Zifton (silicate of zirconium) is found as a coiistituout of zircon- is round in many stratified formations. It likewise occurs as a 
syenite, and more sparingly in other crystalline rocks. socondiuy product in laminar or fibrous veins through rocks of 

The hydrous silicates have resulted from the altemtion of the igneous origin. Beds of gypsum, resulting from aqueous deposition, 
anhydrous forms. As constituents of rocks they miw be grouped frequently appear intorstra^od with rock-salt and the associated 
into two series;— •(!) the aluminous, including the zeolites, and (2) products of evaporation. The anhydrous sulphate, anhydrite, like- 
the magnesian, embracing talc, chlorite, serpentine, and their allies, wise occurs among rock-salt deposits, but has a much more limited 
ZeoVU^ form a numerous guuus of miuerals distinguished usually diffusion tlian gypsum. Barytes (sulphate of baiyta) almost always 
by their boiling up before the blowpipe, owing to the escape of their occurs in veins or threads running tli^ugh rocks. It is a common 
water of erystalli^tion, by their froquent pearly lustre, inferior vein-stouo in association with metallic ores, 
hardness, and their occurronoo in cavities and veins where they Halite or Rock-salt (chloride of sodium) is more widely Hiffased 
have been debited from solution. They are found as abundant than was formerly supposed. Microscopic resoarch has shown its 
secondary products in many amygdaloids, also in altered limestones presence in the form of cubes in the mmute cavities in the quartz 
and other metamoii>hic rocks. of granite and other rocks. It occurs as scattered ciystals, geiroraUy 

Serpentine (SiOt,44'14 ; MgO,42'97 ; H,0,12*89) is a dull impure, replaced by clay or some other substance, in many stratified forma* 
usually green, granular to compact, more rarely foliated, mineral, tions. Its chief habitat, however, is in the various saliferous 
with a hardness of 8 to 4 or even sometimos 5. Like the other deposits where it takes the form of solid beds of salt, 
hydrous magnesian silioates it has a soapy or greasy feel. It occurs FhuarUe or FluoT’^spar (fluoride of lime) is essentidly a vein-stoneu 

abundantly in many altered rocks as a ^udoniorph after some of associated with metric ores, especially with sulphides of lead ana 
the anhydrous magnesian silicates, also as a massive rock forming zinc. It occurs also in scattered cubes tlirough various crystalline 
huge beds often associated with metamoiqihosed limestones. rocks, such as granite, gneiss, poipbyrite. 

Chlorite is a general term including several minerals which agree Apatite (phosphate of lime, with fluorine and often chlorine) hag 
in poeseising agreenish colour, soapy fwl, hardness of only 2 to 2*5, been shown by aacrosoopio investigation to have a very wide dis- 
antt epeoifio gravity of 2*66 to 2*86. It occurs in chlorite slate and tribution among crystalline rocka. It occurs in fine ne^es or stouter 
in many rooks as an alteration-product. hexagonal prisms m a large number of crystalline rocks, as granite. 

Talc (SiOa,69 to 68 ; Mg0,80 to 88 ; HjO, from a trace up to 7 per quartz-traenyte, ayenito, morite, basalt, and many otheva. It slsn oo- 
eent) ooouiv in hsougonal plates or scales, cleaving readily into cun massive as beds among the moreancient geological fomatiaDB. 
AexiMe nen-elsstis laininw, but most commonly granular and Iron cKrittea— Theae are abun^tly distributed throuc^ 
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•Q tgM HnuAtite (perazide of inm) ooonn oqntiUiMd in Teins 
thrmw emtelline rooks, alio maniye and oarth^T in beds, and 
somewnes in minute scales (mbin«slimmer) disseminated thiough 
the minerals of many crystalline rodcs. Magnetite (Fe|04) has an 
eztensiye diffusion in the form of minute octohedra or grains 
through crystalline rocks. In some of these rooks indeed, as in 
basalt, it plays the part of a chief constituent It also occurs in 
many motamorphic rocks both scattered in detached crystals and 
segregated into veins or beds. Titanoferrite or titoniferous iron is 
likevm found as a plentiful ingredient in many crystalline rocks, 
particularly among the older Msalts and dolerites. Hydrous iron 
oxide or limonit^ diffused through almost all rocks. It is the 
usual brown or yellow colouring substance of minerals, and may bo 
looked for wherever rooks centring iron have been exposed to the 
weather. It occurs aJso mixed with clay and other impurities in 
beds, as in the bog-iron-ore of lakes and marshes. 

2. Bocks. 

I. General Characters. 

A rock may be defined as a mass of mineral matter, 
composed of one, more usually of several, kinds of mine- 
rals, — shaving, as a rule, no definite external form, and 
liable to vary considerably in chemical composition. Tho 
crust of the earth is built up of rocks, including under this 
term, not only hard solid masses like granite and limestone, 
but even all loose incoherent deposits such as mud, soil, 
peat, and blown sand. 

Bocks may be distinguished by external and internal 
characters. 

i. Extetmal CharacterB, 

1. SknuAure, or the manner in which the component 
particles haVe been built up into tho mineral masses called 
rocks, is the fundamental character. Viewed broadly, there 
are two leading types of structure among rocks — crystalline 
or massive, and fragmental 

(a.) Crystalline — consisting of a network of interlaced 
crystals and crystalline particles. Sometimes those crystals 
are large (half an inch or more in length), as in many 
granites, when the texturje is called coarse or macro- 
crystalline ; in other cases they are so minute as not to be 
discernible, with the naked eye, when the texture is micro- 
crystalline or compact. While the crystalline structure is 
particularly characteristic of rocks which have ciystalliscd 
from igneous fusion, it is not altogether peculiar to them. 
It may be produced by chemical deposit from aqueous 
solutions, or it may be developed in rocks previously 
granular by chemical infiltration and metamoriihism. 

Under the head of crystalline it is usual to include the 
glaBBy or vitreous structure. Bocks possessing this character 
are natural glasses produced by igneous fusion, such as 
obsidian and pitchstone. In most of these rocks, however, 
the process of devitrification may be observed ; the glass has 
evidently become more and more stony as it cooled, by the 
appearance in it of small spherules, or hairs, or crystals, 
until in some cases it has b^ome entirely lithold. These 
stages are best studied with the microscope, and belong 
to the internal rather than the external characters. 

When larger crystals than those of the compact base are 
scattered through a rock, the texture is said to h^porphyritic. 
Many rocks, when in a melted condition, have had a cellular 
texture given to them by their imprisoned steam, like the 
open, cavernous texture of ill-baked bread. Several varie- 
ties of this texture are distinguished, — as vesicvlar^ when 
there are comparatively few and small holes ; swrimeotiB , . 
when the cavities occupy about as much space as the solid 
part, and are of very uneqnal sizes and forms ; pumiceous, 
when the ceUs are much more numerous than the solid 
portion, and when, consequently, a piece of the rock may 
even flMt in watbr; omygdtdfMal^ when by subsequent 
infiltration the cells have Imn filled np with concretions of 
ealcite, caloedony, zedite, Ac., which, from the elongated 
flattened form of the odla» are frequently almond-eha]^ 


I ^ FoliaUd rooks have their crystalline ingredients arranged 
I in more or less defined layers, which usually inosculate. 
Sehutoee rocks are those where the foliated arrangement has 
been so produced that the rock splits into rude rough lamime 
or plates. 

Most of the ci^Btalline rocks have resulted from igneous 
fusion. Some, like limestone, have been formed as deposits 
I in water. The foliated rocks are generally believed to have 
acquired their peculiar character from the re-crystallization 
of their ingredients along original divisional planes, such 
as the lines of deposit. 

(6.) Fragmental or Clastic.— These are all derivative from 
previously formed masses. They vary in texture from 
coarse masses consisting of accumdated blocks, several feet 
or even yards in length, to such fine aggregates as only 
show their secondary origin by microscopic investigation. 
They are said to be conglomeratic when they consist of 
beds of rounded water-worn pebbles like compacted gravel; 
agglomeratiCf when the blocks are large, rounded, or sub- 
angular, and tumultuously thrown together; hrecciated, 
when the fragments are angular and not wat6^wom. Most 
clastic rocks are bedded^ that is, arranged in beds or layers. 
Each bod may consist of many thin layers or lamime, which, 
when they enable the rock to split up into thin leaves, give 
what is called a ahaly or JiaaUe structure. Many fragmental 
rocks show a concretionary structure. When the concretions 
are like the roe of a fish, and of a calcareous nature, they 
form the oolitic structure ; when of larger size, like peas, 
they give tho piaolitic structure. There is often also a 
crystalline structure developed in rocks originally quite 
fragmental; many limestones, for example, made up 
originally of water-worn fragments of shells, corals, Ac., 
slowly acquire a crystalline character from the action of 
percolating and slightly acidulous water. The action of 
rain on the exposed parts of a recent coral reef produces 
this change in tlio dead coml. 

2. Colour , — This character varies so much even in the 
same ruck, according to the freshness of tho surface ex- 
amined, that it poBsesHCH but a subordinate value as a means 
of discriminating rocks. Nevertheless, when cautiously 
used, it may be made to afford valuable indications as to 
the probable nature and composition of rocks. It is in this 
respect always desirable to compare a freshly-broken with a 
weathered piece of the rock. White indicates usually the 
absence or comparatively small amount of the metallic 
oxides, especially iron. It may either be the original colour 
of the rock, as in chalk and calc-sinter, or may be developed 
by weathering, as the white crust on fiiiits and on many 
porphyries. Black seldom occurs on a weathered surface of 
rock Its existence may be due either to the presence of 
carbon, when weathering will not change it much, or to 
some iron-oxide (magnetite chiefly), or some silicate rich in 
iron (as honiblende and augite). Many rocks (basalts and 
dolerites particularly) which look quite black on a fresh 
surface, become red, brown, or yellow on exposure. Yellow^ 
as a dull earthy colouring matter, almost always indicates 
the presence of hydrated peroxide of iron. Bright, metallic, 
gold-like yellow is usually that of iron-sulphide. Brown 
occurs as the original colour in some carbonaceous rocks (lig- 
nite), and ferruginous beds (boa-iron-ore, clay-I/oustone, Ac.). 

It veiy generally, on weathered surfaces, points to the oxida- 
tion and hydration of minerals containing iron. Bed^ in the 
vast majority of cases, is due to the presence of granular 
peroxide of iron. This mineral gives dark blood-red to 
pale flesh-red tints. As it is liable, however, to hydration, 
these hues are often mixed with brown and yellow, ffreen, 

88 the prevailing tint of rocks, occurs among metamorphic 
schists, when its presence is usually due to some of the 
hydrous magnesian silicates (chlorite, talc, serpentine). It 
occurs also among the igneous rocks, especially those of older 
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geoloffical formatioDB, where eome of the horDblende, oliviae, 
or other similar silicates have been altered. Among the 
sedentary rocks it is principally due to the protommcate 
of iron in glauconite. Carbonate of copper colonrs some 
roclu a bright emerald or verdigris green. The mottled 
character so common among many stratified rocks is fre- 
quently traceable to unequal weathering, some portions 
l^ing more oxidized than others ; while some, on the other 
hsxkSf become deoxidized from the reducing action of decay- 
ing organic matter. To the latter cause may be attributed 
the circular green spots so often found among red strata. 

3. LuBtrey as an external character of rocks, does not pos- 
sess the value which it has among minerals. In most rocks 
the granular texture prevents the appearance of any distinct 
lustre. Where a rockshows acompletely vitreous lustre itwill 
usually be found to consist of a volcanic glass. A splendent 
semi-metallic lustre may often be observed upon the foliation 
planes of schistose rocks and upon the laminae of micaceous 
sandstones. As this silvery lustre is almost invariably due 
to the presence of mica, it is commonly called distinctively 
micaceous. A metallic lustre is met with sometimes in 
beds of anthracite ; more usually its occurrence among rocks 
indicates the presence of metallic oxides or sulphides. 

4. Hardness and Frangihility. — A rock which can easily 
bo scratched with thenail is almost always much decomposed, 
though some chloritic and talcose schists are soft enough 
to be thus affected. Compact rocks which can easily be 
scratched witli the knife, and are apparently not decomposed, 
may be limestones, or other fragmental masses. Crystalline 
rock^ as a rule, cannot be scratched with the knife unless 
considerable force be used. The ease with which a rock 
may be broken is the measure of its frangibility. Most rocks 
break most easily in one direction ; attention to this point 
will sometimes throw light upon their internal structure. 

6. Fracture is the surface produced when a rock is split 
or broken, and depends for its character upon the texture 
of the masa Finely granular compact rocks are apt to 
break with a splintery fracture where wedge-shaped plates 
adhere by their thicker ends to, and lie parallel with, the 
general surface. When the rock breaks off into concave 
and convex rounded shell-like surfaces, the fracture is said 
to be conchoidal, as may be seen in obsidian and other 
vitreous rocks, and in exceedingly compact limestones. The 
fracture may also be foliated^ slaty y or sAo/y, according to 
the structure of the rock. Many black, opaque, compact 
rooks are translucent on the thin edges of fracture, and 
afford there, with the aid of a lens, a glimpse of their 
internal composition. 

6. Feel, — Practice enables a geologist to discriminate 
some rocks by the feel of their weathered or fresh surfaces. 
The hydrous magnesian silicates, as already mentioned, 
have a marked soapy or greasy feeling under the fingers. 
Some micaceous schists, with margarodite or an allied 
mica, likewise exhibit the same character. 

7. Smdl — Many rocks when freshly broken emit dis- 
tinctive odours. Those containing volatile hydrocarbons 
give sometimes an appreciable hUuminms odour, as is the 
case with some of the dolerites, which in central Scotland 
have been intruded through coal-seams and carbonaceous 
shales. Limestones have often a fetid odour; rocks full of 
decomposing sulphides are apt to give a snlphurous odour ; 
those which are highly siliceous yield, on being struck, an m- 
pipreitmatie odour. It is very characteristic of argillaceous 
rooks to emit a stronji; earthy smell when breathed upon. 

8. Speeifie gravity is an important character among rocks 
as among minerals. It varies from 0*6 among the hydro- 
carten compounds to 3*1 among the basalts. As already 
stated, the averam specific gravity of the rocks of the 
earth’s crust may he taken to be about 2*6, or from that 
to 3*0. 


9. Magnetism is a distinguishing feature of many igneous 
and some metamorphic ro^ In some cases it mrists in 
sndbi develoj^nt as powerfully to affbot the magnetic 
needle, so ^t observations with that instrument amona 
rocks of this character are deceptive. But even when mu<m 
more sparingly present, the exutence of magnetic iron in a 
rock may be shown by reducing the rock to powder in an 
agate mortar, washing carefully the triturated powder, and 
drying the heavy re^ne, from which grains of magnetite 
may bis extracted with a magnet. This may be done with 
any basalt 


ii IfUemal Cluiracters, 

These are revealed chiefly by the microscope and chemical 
analysis. By the former we learn what are the component 
minerals of a rock, how they are built up into its mass, and 
what changes they have undergone. By the latter we are 
taught the chemical constitution of rocks, and are enabled 
to bring into close relations rocks which have externally 
no resemblance to each other, or, on the other hand, to 
show that rocks externally similar are chemically very 
distinct. 

1. Microscopic Fmmination. — This method of inquiry 
has made great advances during the last 20 years, especially 
from the labours of German petrographers. Slices are cut 
from the rocks to be examined^ and after being polished on 
one side with great care, are cemented by that side with 
Canada balsam to glass, and are then ground down until 
they attain the requisite transparency. In this way the 
minutest features in the structure of a rock can be leisurely 
studied. By the application of polarized light to these thin 
slices a marvellously delicate method of petrographical 
analysis is afforded. 

Among the igneous rocks, three leading types of mirTo- 
scopic structure have been 
established, chiefly through 
the researches of Professor 
Zirkel of Leipsic : — (1.) 

Purely-crystalline. — Granite 
(fig. 1) is a good example, 
consisting, as it does, en- 
tirely of crystals interlaced 
with each other. (2.) Half- 
crystalline. — In this divi- 
sion, which embraces most 
of the eruptive masses, the 

rocks consist of a non-crys- cryntaJflno— section of (Jranli© 

talline amorphous matrix (X is diameter) The white mineral 

... . % j • 1" quartz; that with ahadinff, ortho- 

Wltn CrystaJS scattered Claac*. some flakes of mica am shown 
through it. This matrix striated forma, 

may bis either (a) entirely glassy (figs. 2 and 3); (b) partly 
devitrified through separation of peculiar little granules and 
needles which are not 
*^microlites” of the com- 
ponent parts of the rock ; 

(c) an aggregation of such 
little granules, needles, and 
hairs, between which no 
glass, or almost none, ap- 
pears (microcrystallitic) ; or 
(cf) microfelsitic, nearly re- 
lated to the two previous 
groups, and consisting of 
an amorphous mass marked 

usuallv with indefinite or 8.— Microscopic Stmetnre of Ohsl- 

-.Au J 1 J Staa. A volcanic slass, wtth numeroua 

nali-enaced granules and nla- mieiviites. which have been drawn oat 

ments. (8.) Non^iyrtal- S 

lina — Bocks of this class are (x is diameter.) 

much less common than those of the other twa In their 

most typical condition they consist entirely of a non- 



Fio. 1 —Microscopic Stmeture of Itooks— 
crystalHnt 
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^ijatelliied or amorphous {nichi indMdualmfieH) sabstance 
aometimes ghasy and sometimes microfelsitic. 

Books mallj formed of compacted sediment become 
sometimes so dose-gramed tiiat their origin may not be 
apparent to the naked eye. 

Their truly derivative char- 
acter is well brought out by 
the microscope. In fig. 4, 
for example, the structure of 
a piece of fine greywacke is 
shown. It will bo observed 
tuat the component particles 
are not crystals, but broken 
and more or leas rounded 
fragments of different mine- 
rals. The larger white pieces 
are quartz, the darker por- 
tions consist of granules of 
slate, felspar, and other 
substances, with a little siliceous ferruginous cement Many 
exceedingly compact and even flinty argillaceous rocks are 
in this way shown by microscopic examination to be formed 
of water-worn particles. 

Rocks which have been so affected by subsequent 
changes as to acquire a new 
crystalline character, and to 
receive the name Meta- 
morphic, exhibit many char- 
acteristic features of struc- 
ture under the microscope. 

Limestones, for example, 
which have been altered into 
saccharoid marble are found 
to consist of crystalline grains 
of calcite, showing the charac- 
teristic cleavage of that mine- 

nd (flg. 5). The foliated Fio. 4 — Microicoplc Structnn* (»f n 
rocks (schists) show a curious rock. Greywuckc.. 

blending of the characters of igneous and sedimentary 
rucks. Thus they have often a distinctly granular 
structure, resembling that of 
sedimentary deposits, with, at 
the same time, an arrange- 
ment of the micaceous folia 
reminding us of the fluid 
structure of igneous rocks. 

In fig. 6, for instance, the 
quartz-^ins are to be ob- 
served in layers separated by 
folia of mica which curve 
aud twist likethemicrolites in 
an obsidian (compare flg. 2). 

Much light has been cast Fio.A— M lcroteopieStrnctnrcof.SAceha- 
On the origin and history of (Cairm). 

igneous rocks by microscopic investigation. It is easy, for 
oxample, to see in what order 
the several mineral compon- 
ents have crystallized out of 
the original glass. Thus in 
basalt the magnetite has ap- 
peared before the augito, in 
which it has been abundantly 
enclosed. Again, the move- 
ment of the stiU liquid or 
viscid rock, when many of its 
crystals had already been pro- 
duced, is beautifully shown 
by the fluid structure ** (fig. 

2), where minor erysttls and 

IMi^les are drawn into carving lines which bend round 
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the large crystals, and also by the frequent fracture of the 
larger crystals and the insertion of portions of the general 
ground-mass of the rock between the sejparated pieces. 
'Aat intensely saline water was present dunng the forma- 
tion of many crystalline rocks is proved by the presence 
in their crystals of minute cavities filled with fluid and 
containing cubes of halite (common salt). Liquid carbonic 
acid has been observed in such cavities. 

Most interesting and important information is likewise 
afforded by the microscope regarding the subsequent 
changes which rocks have undergone through the influence 
chiefly of percolating water. Every gradation of alteration 
from the fresh mineral to its complete pseudomorph may be 
observed. In this way many serpentines have been shown 
to have been originally olivine rocka It can be seen, too, 
how certain minerals decay, and to what products their 
alteration gives rise, even when the genend mass of the 
rock looks to the eye still tolerably fresh. There can be 
little doubt that the application of microscopic analyms 
is destined to throw much light upon both the formation 
and the subsequent history of the sedimentary rocks. 
These have not yet been so sedulously explored as tbe 
igneous groupa Pho obscure subject of metamorphism is 
especially open to elucidation by the microscopic method.^ 
2. Vhemmil Auttlysis ^ — This method of investigation 
must supplement the work of the microscopa A mere 
chemical analysis gives the ultimate chemical constitution 
of a rock, but may afford little clue to its mineral structure, 
which can ouly be thoroughly examined by means of tho 
microscopic method. On tho other hand, many rocks do not 
allow of satisfactory determination of their constitution by 
means of the microscoite. For these chemical analysis is, 
of course, indispensable. But our knowledge of no ruck 
can be considered complete until the rock has been sub- 
jected to both processes of investigation. 

IL Classification and Description. 

A precise yet convenient classification of rocks is still 
required. We may adopt chemical characters as the basis 
of arrangement, aud group rocks according as they may 
be Bul[)hates, carbonates, silicates, Ac. ; but in so doing we 
place together rocks which, from a geological point of view, 
have no real affinity. Again, we may select mineralogical 
composition as the groundwork of the classification ; but in 
this case also great violence may be done in the geological 
relationshi[>H of the rocks. In many resfiects tbe long estab- 
lished geological arrangement according to manner of pro- 
duction is a useful one — igneous, a(|ueouB, and metamorphic 
rocks. There is, of course, the obvious objection to it that 
it starts upon a preconceived theory of the origin of the 
rocks, and this objection must be Emitted to be serious. 
Every year, however, is diminishing its force by making us 
more certain of the mode of formation of different rocks ; 

I and, probably, some modification of it will in the end be 
very generally adopted. In the meantime the most eligible 
course seems to be to choose a scheme of arrangement 
which, confessedly imi>erfect and temporary, shall recognize 
at once the mineralogical, chemical, and geological relations 
of the rocks. With this object the following classification 
will be adopted here. 

, I. Cryntalline and Glassy NonrFragmental Rocks, 

1. Simple Rocks (composed of one mineral substan^), 
— chiefly of aqueous rocks formed from chemical 
precipitatea 

* The reader will And thin Bubject fully treated in Zirkel’H Mihro^ 
tkopitchs Beschaffmheit dvr Mineralien und Orslnne Rowen- 

buflch’s MihroMkopiache Phyaioffraphe der M^neralim und OeaUtvns 
(1878-7), VogelHsng’a KryaUfllxUtn <1874), and UelaVaJleeandRenanl, 

, Swr U$ roches pluKmimnea de la Belgique (Acad. Rnyale de Belgique, 

I 1876). 
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2. Compound Bocks (composed of two or more mine- 
rals), including (a) Massive series, embracing the 
various igneous rocks, as granite and lava, and (5) 
Schistose series, including all the crystalline schists 
and most of the so-called metamorphic rocks. 

IL FragmerUal or Glaxtic Rockt^ including {a) Qravel 
and Sand Rocks, {h) Clay Bocks, (c) Plant-formed Rocks, 
(d) Rocks formed from animal remains, (e) Volcanic 
Agglomerates and Tuffs. 

L Crff8talline and Glassy or Non-Fragniental Rocks, 

The great majority of these rocks are original formations; 
that is, they have not been palpably derived from the 
destruction of pre-existing rocks, as in the case of the frag- 
mental series. They include all chemical precipitates, 
whether these possess a distinctly crystalline or a dull 
granular texture, all rocks which have consolidated from 
igneous fusion, and all the schistose and metamorphic rocks 
which, whatever may have been their original character, 
now possess a crystalline or foliated structure. 

1. Simple Rockjt, 

Lirnestone is a mass of ('arl>onato of lime, either nearly ])ure or 
mixed with clay or other imjiurity. Few rocks vary more in 
texture and com|K>Hition. It may be a hard flinty close-grained 
moss, breaking with a splintery or conchoidal fracture; or a crystal- 
line rock built up of fine crystals of oalcito and resembling loaf 
sugar in colour ana texture (fig. 5) ; ora dull earthy friable chalk-liko 
de])osit; or a compact massive fliicly-granular rock resembling a 
close-grained sandstone or firestone. The colours, too, vary exten- 
sively, the most common being sliades of blue-gpy and cream- 
colour passing into white. Some limestones are liighly siliceous, 
the cal(‘areouB matter having been accompanied with silica in the 
ai‘t of deposition ; others are argillaceous, sandy, fermdnous, dolo- 
mitic, or bituminous. To some of these varieties particular names 
have been assigned : — OolUef a granular limestone built up of small 
rot‘-like grains, each of which consists of concentric coats of lime, 
Pisolite, an oolitic or ])i8olitic limestone whore the grains ore as 
large as jieas ; Travertine {calcareous tufa), the material deposited 
by calcareous springs, usually white or yellowish, vai^ug in 
textum fVom a soft chalk-like substance or marl to a compact 
building-stone ; StaUtetite, the calcareous peiidaiit deposit fonned 
on the roofs of caverns, vaults, bridges, &c. The water from which 
the hanging lime-icicles ore derived dri])s to the floor, and on 
further evaporation there gives rise to the cnist-liko deposit known 
as stcUagmitc, Hydraulic Unmtme contains sufficient silica (and 
usually alumina) that, when it is burnt and subsequently mixed 
with water, a compound containing silicate of calcium is formed, 
which has the jirojerty of “setting” or hardening under water. 
Limestones containing perhaps as much as 26 per cent of silic^i, 
alumina, iron, &c., which in themselves would be unsuitable for 
many of the ordinary nuiposes for which limestones ore used, can 
be used for making hydraulic mortar. These limestones occur 
Bomotimes in beds like those in the Lias of Lyme Kogis, sometimes 
in nodules like those of Shep;)ey, from which Iteman cement is made. 
CerMiU^aUnw is the name given to many jiale dull femiginous lime- 
stones, which contain an admixture of clay, and some of which <m ^n 
be profitably used for making hydraulic mortar or cement Fetid 
limestone {stinkstein, swinest^) gives ofl" a fetid smell, like that of 
sulphuretted hydrogen gas, when struck with a hammer. In some 
cases, as in that at North Berwick, the rook seems to have been 
deposited by volcanic springs containing decomposable sulphides as 
well as lime. In other instances the odour may be connected with 
the decomposition of organic matter. In some quarries in the Car- 
boniferous Limestone of Ireland, as mentioned by Mr Jukes, the 
freshly broken rock may bo smelt at a distanc^e of a hundred yards 
when the men are at work, and occasionally the stench becomes so 
strong that the workmen are sickened by it and require to leave oS 
work for a time. Conistone is an arenaceous or siliceous limestone 
partionlarly ohanicteristic of some of the PalsBozoic red sandstone for- 
mations. Bottenstone is a decomposed siliceous limestone from wMc^ 
most or all of the Ihne has been removed, leaving a siliceous skeleton 
of the rock. A similar decomposition takes place in some ferrugin- 
ous limestone with the resiUt of leaving a yeDow skeleton of ochre. 

Marble is limestone which has acquired a granular crystalline 
structure. Ordinaiy statuary marble is a familiar example of this 
rock. It is white, fine-grained, composed of minute crystalline 
mnules of oalcite, and resembles loaf-sugar, whence the term 
saocharoid " often applied to it (fig. 6). Fine silvery scales of mica 
or talc may often be noticed even m the purest marble, ^me lime- 
stones Msooiated with gneiss and sohirt are peculiarly rich in 
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minerals,— tremolite, actinolite, anthophyllite, jsoisite, and many 
other sp^es occurring there, often in great abundance. Many 
varietiee of colour and texture occur among theee limestones, as 
may be seen in the numerous kinds of ornamental marble. 

Dolomite (Magnesian Limestone) is amassivo formation of the car- 
bonates of lime and magnesia, commonly associated with gypsum, 
rock-salt, and other results of the evaporation of saturated 
saline waters. It is dull granular to finely crystalline in texture, 
sometimos full of cavities uned with crystals of dolomite, sometimei 
aggregated into botryoidal, mammillated, and other ooncretionaiy 
forms. Dolomite also occurs as the result of a chemical transforma- 
tioii of ordinaiy limestone, carbonate of magnesia replacing carbon- 
ate of lime. This process, known as dolomitization, was l&ivgly 
insisted on by Von Buch and has been discussed by Bischof. 
metamorphic variety of the rock is generally quite crystalline, 
resembling saocharoid marble in texture, and sometimes even in 
colour, though yellowish tints arc apt to predominate. As a proof 
of the dolonutization or conversion of limestone into dolomite the 
fact may be noticed that fossil shells, and other oiganisms consistiim 
originally of calcite, have been altered into dolomite. On a small 
scale a similar change may be observed in a limestone where it is 
traversed by some igneous dyke. Even along the vertical joints 
of limestone where no igneous matter lias penetrated, and where 
perrolating water has prorably been the only agent of change, the 
linicstoiie is changed for some distance on either side into a dull 
yellow dolomite, locally termed “ dunstone.” 

Oyjunim occurs as a rock in the form of beds and concretions as 
well as in strings and veins. It is associated with rod strata, often 
with dolomite, rock-salt, and anhydrite. 

Itock-aalt, massive chloride of sodium, occurs in beds some- 
times 60 to 00 foot in thickness, rudely ciystalline, usually stained 
red from an admixture of red sediment, like that of the red clays 
and sandstones among which the salt-beds occur. 

Ironstone, — Besides the iron ores met with in veins ossooiated 
with otlicr accompaniments of metalliferous lodes, there are many 
which were doubuoss formed os chemical precipitates on the floors 
of lakes and other sheets of water. Some of these deposits (either 
peroxide or carbonate of the protoxide of iron) arise from pre- 
cipitation in water or on moist ground where organic matter, espe- 
cially of vogotablo origin, has decomposed. The bard cnist of 
hydrous peroxide of iion which forms under wet or boggy soil (moor^ 
hand pan, bogdron^ore) is an example of such a deposit now in 
course of formation. Whore the peroxide has been reduced and 
lieeomo carbonate, it occurs in beds or nodules usually mixed with 
a variable proportion of clay (clay ironstone), and sometimes with a 
good deal of carlwnaceous matter from associated vegetation (black- 
hand ironstoTU’), Clay iron-ore is one of the most valuable ores of 
the metal, and occurs largely in beds and nodules in the Carboni- 
ferous system, as well os in parts of the Jurassic series in Britain. 
In some of the oldest geological formations extensive beds occur of 
Inematito and magnetite. 

Serpentine.— This mineral occurs massive, forming largo bands of 
rock. In some places it may have been an original deposit from 
oceanic water, comTmrablo to tlio glauconite found nlling the 
chambers of Foraminifera, and occurring extensively both m old 
geological formations and on the present ocean-floor. Tlio se^n- 
tinos associated with the gneisses and other ciystalline rocks nave 
hod this origin assigned to them by Sterry Hunt. There can be 
no doubt, however, that many, probably most, serpentines are the 
results of the alteration of pre-existing rocks. Tscheimak pointed 
out that much seipentine has been pi^ucod by the hydration and 
alteration of olivine, and tliis view has been confirmed by illustra- 
tions from all mrts of the world. In many 8eiq)entineB the forms 
of the original crystals of olivine may stul be detected. Hence 
the difficulty in understanding how there could bo intrusive masses 
of serpentine — a hydrated magnesian silicate— is now removed, for 
we see that the original olivine-rocks ma^ have been intruded as 
molten masses which would preserve their external characters as 
eruptive rocks though undeigoing an internal conversion into 
soniontine. W ith many Palseozoic l^estones, and more particularl j 
witn the ci^ystalline beds which occur among the schistose rocks, 
serpentine is frequently associated. Some of this may represent 
the result of an iteration of dolomite, though, as above stated, it 
may -with moro probability bo connected with some original oceanic 
deposit of a magnesian silicate. 

2. Compound Rocks, 

Nearly the whole of tJie rocks in this division consist of 
two or more minerals. A few examples occur, however, 
where, at least in some parts of their mass, the rocks are 
formed of only one mineral Strictly speaking, these excep- 
tions should be placed among the simple rocks. But they 
are so closely linked with the componnd masses that to 
separate them' would do much more violence to geological 
continuity than any harm likely to arise from the present 
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•irsogsmsot. Bssidaii^ a loek whieh, Him obsidisiii insj 
•ppesr quite simple st one place mayi at a short distaoe, 
snow the presence of other mineials entHUng it to a place 
among the eomponnd rocks. 

(a.) Mauive Jfodta— This important diTision consists 
almost entirely of rooks which hsTe resnlted from igneons 
fusion. Considered from a chemical point of view, these 
rooks may be described as mixtures in different propo^ 
tions of silicates of alumina, magnesia, lime, potai^ and 
soda, usually with magnetio iron and phosphate of lim^ 
and, in a great group of rooks, with an excess of silido 
acid, existing as free quarts. Taking this last feature as a 
basis of arrangement, some petrographers have proposed to 
divide the igneous rocks into an acid groups including such 
rocks as granite, quarts-porphyry, and quartz -trachyte, 
where the percentage of silica rangea from 60 to 75, and a 
basic group, typified by such rooks as leucite-lava and basalt, 
where the proportion of silica is only about 50 per cent 

In the vast majority of igneous rocks the chief silicate is 
a felspar, — ^the number of rocks where the felspar is repre- 
sented by another silicate (as leuoite or nepheline) being 
comparatively few and unimportant As the felspars group 
themselves into two ^reat seri^ the monoclinic or ortho- 
clase, and the triclinio or plagioclase, the former with, on 
the whole, a preponderance of silica, and as the minerals 
occur under tolerably distinct and definite conditions, it has 
been proposed to divide the felspai^bearing massive rocks 
into two series,— (1) the orthoclaro rocks, having orthoclase 
as their cliief silicate, and often with free silica in excess, 
and (2) the pla^oclase rocks, where the chief silicate is some 
species of triclinio felspar. The former series corresponds 
generally to the acid group above mentioned, while the 
plagioclase rocks are on tne whole decidedly basic. It 
has been objected to this arrangement that the so-called 
plamoclase felspars are in reality very distinct minerals, 
with proportions of silica, ran^ng from 43 to 69 per 
cent ; soda from 0 to 12 ; and lime from 0 to 20. But 
in the state of minute subdivision in which the minerals 
occur in many igneous rocks, it is often scarcely possible 
to determine the species of felspar. 

Without attempting here any formal classification, accord- 
in^ either to relative proportion of silica or to the distin- 
ffiushing felspar, it may be sufficient to arrange the following 
description of the massive rooks in a continuous series, with 
the moat typical acid or orthoclase rocks at the beginning, 
and the basic felsparless rocks at the end. 

OranitB is a thoronsUy cmtsUine-gninQlar admixture of felspar, 
mioa, and quarts. The felspar is oniefly orthoclase, but Irtriated 
triclinio feli^an (as oligoclase and albite) may often be observed in 
smaller quantity. The mica in most manites seems to be the 
potash or muscovite variety, usually of a white silvery aspect; 
sometimeo it is dark brown or blade, and belongs to biotite (mag- 
nesian mica) or lepidomelane. Dr Heddle finds the common mica of 
the mnites in the Scottish Hmhlands to be a new variety, which 
he has called haughtonite. The quartz may be observed to form 
a kind of paste or magma wrapping round the other ingredients 
(see fig. 1). It is only In cavities of the granite that the component 
minenUs ooour as independent well-formed crystals, and there too 
the aooessory minerals are chiefly found, such as beiyl, topaz, tour- 
maline, Be. 

Miotosoopio examination of granite by Sorby and other later 
observen Has shown that the quartz is fhll of cavities oontaminff 
liquid, sometimeB in such numbers as to amount to a thousand 
mi ll io ns in a eubie indL The liquid in these cavities appears 
usually to be water containing chlorides of soda and potash, with 
snbhates of potadi, soda, and lime. 

Granites vary in texture from extremely coarse crystalline masses, 
with crystals an inch or more in length, to fine granular rocks which 
uass into dvanhe or felsite. Thty are sometimes poiphyritic, with 
laige aeattered orthoclase crystals. The variety known as graphio 
granite is disti n gu i shed by the way in which the quartz is ciystal- 
Bsed throu^ the fdspar m imperfect or hemihedral shells arranged 
with their Umger axes generally pmallel, so as to produoe on cross 
fismtum the appeaianee of Hebrew chaiacteia. 

The mean of devan anatysee of granitea made by Dr Hen^ton 


f ave the feUowiim avenge oompodtlon fiilioa, 72*07; alumina. 
4*81; peroxideoflron, 2%| pondh, 6*11: soda, 2*72; lime, 1*68: 
m a gne a i a, 0*88 ; loaa by igninon, 1*00; tm, 100*05,— with a meal 
apedfio gravity of 2*88. 

Granite occura (1) as an eruptive rook, forming huge bonee, which 
riiS through other formations both stratified and unstratified, 
sending out veins into the sorroanding and overlying rooks, whioh 
usually show evidence of much alteration as they impioaoh the 
granite ; (2) oonnected with true volcanic rooks, and mrming pro- 
bably the lower portions of masses which flowed out at the suifeoe 
aa lavas ; and (8; in the heart of mountain oha^ and elsewhere, so 
intimatdy connected with metamorphic rooks as to suggest that it 
it Hadf a final stage of the metamorphism of rooks. Qranite is thus 
a decidedly rook; that is, it has oonsolidated at some depth 
beneath the surface, and in this respect differs ih>m die superfioial 
volcanic rocks, such as lavas, whioh have flowed out above ground 
from volcanir orifioea. 

FOaUc-pwpkyry, FMom^ These names 

sre given to different conditions under which orthoclase and quartz 
unite to form a massive eruptive rook, linien the quartz forms 
well-marked grains, blebs, or ciyitals, the rook is a quartz-poridiyry; 
when the felspar and quarts are to intimately mixed as to appear 
to the eye as a homogeneons matrix, the rock is called by one of Uie 
other epithets. 

The l«se of the rook, whether in the form of quartz-porphyry or 
felstone, is usually exceedingly compact or even flinty in texture. 
Under microsoope it shows the miorofolsitio character, the true 
nature and origin of which is still the subject of murii discussion 
among petrqgraphers. When the quarts oooum in forms visible to 
the naked eye it usually appears ss round or irregular grains, 
varying in size from mere cpecks un to pieces ss huge ss a pea or 
Iniger. Less frequently it occurs definitely ciystallized, and some- 
times in perfect doubly terminated pyramids. 

Besides the othoohuie of the diffuM matrix, this mineral occurs 
in crystalline fragments and crystals, which sometimes reach to the 
length of an inch or niore. ao aa to jgive a markedly porphyritio 
ohmoter to the rook. Triclinio felspani usually occur, though 
perhaiw not so commonly as in granite. Mica and hornblende are 
among the most frequent of the minerals whioh accompany the two 
essenSal constituents, while spatite, magnetite, and pyrite are not 
infrequent accessories. 

The colours of quartz-porphyry and felstone depend chiefly upon 
those of the felspar, — ^flesii-red, reddish-brown, purple, yellow, bluhfii 
or slate-grey, and even white, being in different places oharactoristic. 
The preaenoe of much mica or hornblende gives dark grey, brown, 
or greenish tints. It will be observed in this, ss in other rooks 
containing much felspw, that the colour, besidea depending on the 
hue of that mineral, u matly regulatea by the nature and stage 
of decomposition. A ruek weathering externally with a pale yellow 
or white crust may be found to be quite dork in the oentiml nn- 
deoayed portion. 

The flesh-red quortz-norphyiy of Dobritz, near Meiaaen, in 
Saxony, was found by Rentzsch to have the following chemical 
composition :-^ilioa, 76*22; alumin^ 12*82; potash, 4*27; soda, 
0*68; Ume, 0*68; magnesia, 0*28; oxide of iron, 1*15; water, 1*27 ; 
total, 22 *54, •—specific gravity, 2*42. 

Beeides the diiferences of colour already referred to, minor varietiea 
in composition are produced by the relative abundance and siie of 
the felspar ciystals, and by the presence of mica (mieactmu fuaffe- 
porphyry^ mCjacmu /elctone^ or fclciU), homblends (hcnAlcndie 
quartz^porphyry or /elcUme). or ouier accesioiy ingredisnt The 
variety called minetto oonsists of a felsite bsM with ciystsls of 
orthodase and dark mica, and may be remrded as a micaceous fel- 
stone, bearing the same relation to the acid felspar-rocks (felstones) 
that mica-porphyrite doea to the more basic forms (porobyrites). 
When Ihe base is very compact, and the felspar-crystals well defined 
and of a different colour from the lias^ the rock sometimes takes s 
good polish, and may be used with effeet as an ornamental stone. 
In ordinary language sueh a stone is classed with the ** marbles," 
under the name of *'porphyiy." 

Closely related to tne quartz-porphyries and felstones, of which, 
indeed, it can be regarded omly as a variety, comes the rock 
known as clvan or clvemite. This is a Cornish tenn for s crynicl- 
line-granular mixture of quartz and orthoclase, forming veins which 
prooM ftnm granite, or oocur only in its neighbourhood and are 
evidently assomated with it It forms an immediate stage between 
gfenite and quarts-poiphyry. 

Quartz-porphyry and the other varieties included under ^ 
species occur (1) with plutonio rocks, aa eruptive boanee or veins, 
o^n associate with granite, from which, indeed, the elvanite, as 
just stated, may be seen to prooeed directly; of frequent occurrence 
also as veins and irregularly intruded masses among highly in- 
voluted roeka, espec^ly when these have been more or less mw 
morphoeed ; (2) m the chimneys of old volcanic orifices, mming 
thers ths new " or plug by which ^e vent is filled up [“4 (*) •• 
truly volcanic rooks wmb have been erupted at ^ 

form of flows of lava, either (a) submarine, as in the felstones ol 
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WalM, awoei>ted with the niariiie Lower BUniien lodn, or (h) 
iabtewi u probably in the quaitz-pori^Ynr of Amu. and whapa 
in the eeiiea of the ** ffreen-alatee and poiphyiiea ” of the Silurian 
qratem in Oomberland, which Profeeaor Buniay haa oopjeotured to 
be the products of a subaeiial volcano. 

PUtMone (ltdiniie) is a glassy rock, havingapitdi-like or realnoua 
lustre, and a black or dark-green colour ranging through shades of 
green, brown, and yellow to nearly white. It is essentially an 
orthoclase rook, and may be regarded as the natural glass of many of 
the more granmar or crystalline orthodase rocks, such as the quartz- 
porphyries or felsites. Examined microscopically, it is found to 
oondst of cjlasB in which are diffhsed, hi greater or less abundance, 
hair-like imoroliteSjjuigalar or irregular grains, or more definitely 
formed mystals. Tlie pitchstone of CSoA^gills, in the island of 
Arran, premnts abundant green, feathery, and dendritic miorolites of 
a pmxenic character (see fig. 8). 

According to DurocW the mean composition of pitchstone is — 
silica, 70'6; alumina, 15*0; potash, 1*6; soda, 8*4; lime, 1*2; 
magnesia, 0*6 ; oxides of iron and manganese, 2*6 ; loss by ignition, 
6*0. The mean specific mvity is given as 2*84. 

Pitchstone is found either as intrusive dykes, veins, or bosses, 
probably in close connexion with former volcanic activity, or in 
sheets which, like the porphyritic pitchstone of the Isle of Eigg, 
flowed out at the surfitce as lava-streams. 

LipariU {ShyoliU, QwvrU4rachyU) is an orthoclase rock con- 
taining an excess of silica which usually appears in distinct grains 
or in doubly terminated pyramids. The ort noclase, which is of the 
variety termed sanidine, is sparingly accompanied with triclinio 
fehnwr. Other fioqnent ingredients are magnesia-mica, hornblende, 
an^te, apatite, ana magnetite. Oonsiderame diversity exists in the 
texture of this rock. Some varieties are coarse and granitoid in 
character, and are regarded by some petrographers as the equiva- 
lents in Tertiaiy times of the granite of older geological periods. 

this ciyi^line aspect intermediate varieties may be obtained 
like the ’ 

distinctl; 
ever, 

having a glassy, enanml-like, orporcellanous character. An analysis 
by Vom Rath of a rhyolite iVom the Euganean Hills gave— amca, 
76*08; alumina, 18*82; soda, 5*20; potuh, 8*88; protoxide of iron, 
1*74; magnesia, 0*80; lime, 0*85; loss, 0*82; total, 101*68,— 
specific gravity, 2*558. lipimte is a volcanic rock of late geologi- 
cal date occurring in the form of erupted lavas. 

ObMian is a volcanic glass representing the vitreous uondition of 
a highly silicated sanidme-rock, such as liparite. It resembles 
bottfi glass, having a perfect conchoidal fracture, and breaking into 
sWp splmters, semi-transparent or translucent at the edges. Hie 
colours of the rook are black, brown, or greyish-green, rarely yellow, 
blue, or red, but not infrequently streaked or banded with paler 
and darker lines. When a thin slice of obsidian is prepared for the 
mioroBorope it is found to be veiy pale yellow, grey, or nearly 
colourless. On being magnified it shows that the usual dark 
colours are almost always produced by the presence of minute crys- 
tals, nee^es, and blacx hair-like bodies. In rare examples the 
obsidian appears as a perfect glass without any foreign admixture. 
The minute mystals and hair^ke bodies sometimes so increase in 
abundimoe as to make the rook lose the aspect of a glass and assume 
that of a dull flint-like or enamel-like stone. This devitrification 
can only be properly studied with the microscope. Again little 
granules (aphirutUea) of a dull grey enamel (pearlstone) appear, 
and in some parts of the rook so abundantly as to alter its cluster 
and convert it from obsidian into pearlstone. The average chemical 
composition of the rook ia— silica, 71*0; alumina, 18^; potash, 
4*0; soda, 5*2; lime, 1*1 ; magnesia, 0*6; oxides of iron and man- 
ganase, 8*7; loss, 0*6; total, 100*0,— mean specific gravity, 2*40. 
Obsidiui ocean as a product of the volcanoes of late geological 
periods. 

harUUm (FtrliU) is another vitreous condition of sanidine lava. 
As its name denotes, it consists of vitreous or enamel-like globules, 
occasionally assuming polygonal forms by mutual pressure. Tim 
lobules sometimes constitute the entire rock, their outer portions 
off into each other so as to form a compact mass ; in other 
casesmey are separated by and cemented in a compact glass or 
cnameL They consist of successive very thin shells, whimi, in a 
transverse section, are seen as concentric rings, usually full of the 
same kind of hidr-like crystallites and crystals as m obridian. 
Oooasionally there are found among them true sphemlites where the 
internal structure is radiating nbrous. When such spherulites 
oooopy the win mass they give rise to nAeruItte-rodb. 

is a general term for the cellular and filamentous or 
froth-like parts (ff lavas. In the great minority of cases it is a form 
of the obsmWs, showing under the microscope the usually vitreous 
ehaiactsie, and possessiiig a spedfio gravity of 2*0 to 2*58, though, 
owing to its porous natni^ it poeseesee great buoyancy and readily 
floats on water. * At Hawtii, however, some of the pyroxenic or 
olivine lavas give rise to a pnmiceous ikoth which has the usual 
outward eharaeteio of ordinary pumiee. 


The rodcs enumerated up to this point are all orthodase-roeks, 
and markedly siliceoiis, frequently showing their exoees of silica in 
the form of quartz grains or crystals. In Ibe snoceeding group free 
quartz is not found as a markM constituent, although occasionally 
It occurs in some quantilv. In this series qrenite may be regarded 
as the equivalent of granite in the quartsose series, wthodase por- 
phyry or quartz-porphyry and felstone, and trachyte of lip^te. 

ffpsfitte.— According to the modem nomendature, this name, 
wluch was formerly given in England to a granite with horn- 
blende replacing mica, is now restated to a rode consisting essen- 
tially of a miinnre of orthoclase and hornblende, to which plagio- 
clase, quartz, and mica are occasionally added. The name syenite, 
first usM by Pliny in reference to the rock of Syene, was introduced 
by Werner as a sdentifio designation, and applied to the rock of the 
Plauenscher-Grand, Dresden. Werner afterwards, however, made 
that rook a greenstone. The base of all syenites like that of 

S uites is ciystalline, without a trace of any amorphous substance 
tween the crystals, such as most igneous rocks contain. Hence 
the texture is of that crystalline kind commonly known as 
granitic. 

The typical tyenite of the Plauensoher-Qrond, formerly described 
as a coarse-grained mixture of flesh-coloured orthoclase and black 
hornblende, containing no quartz, and with no indication of 
pl^oclase, was regarded as a normal orthoclaso-horoblende rock. 
Microscopical research has, however, shown that well-striated tri- 
olinio felspar, as well as quartz, occurs in it Its composition is 
shown by the following analysis silica, 59*88; alumina, 16*85; 
protoxide of iron, 7*01 ; lime, 4*48; magnesia, 2*61 ; potash, 6*57; 
soda, 2*44; water, Ao., 1*29; total, 101*08. The average specific 
gravity of syenite is ftx>m 2*75 to 2*90. 

Syenite occurs under conditions similar to those in which granite 
is found ; it has boon erupted in large irregular masses, especially 
among metamorphio rooks, m well as in smaller bosses and veins. 

Orihoe^ase Ptirphyry (Qwrtzleaa Porphyry) is an orthoclase rock 
containing no quartz^ or a very sparing admixtnie of that mineral, 
but with a littie plagioclase, and not unfi^uently with some horn- 
blende and dark biotite. It contains from 5o to 65per cent of silica. 
It timers thus frrom quartz-porphyry and felstone m its smaller pro- 
portion of silica, but the distm^ion is one whidi, except by 
ohemioal or microscopical analyses, must often be difficult to estab 
lith between the fine compact felstones and ^e orthoclase por- 
phyries, especially when the latter contain free quartz. This roSk is 
sometimes termed i^enite-poiphyiy, since it is associated with 
syenite much in the smne way that rivanito is with granite. It is 
like syenite a plutonio rock, and occurs in veins, dykes, and in- 
trusive sheets. Probably, however, many of the so-cidlod ** fel- 
stones " which occur as lavas, contemporaneously ejected with the 
older Palnozoio formations, are really orthoclase-porphyries. 

Trachyte, a term o|^urily applied to a large series of modern 
volcanic rooks possessing a characteristic roughness (rpax^s) under 
the finger, is now restricted to rocks consisting essentially of 
sanidine, with more or less triclinio felspar, usually with horn- 
blende, biotite, or augite, and sometimes with magnetite and 
apatite. In microsoopio structure the rock is distinguShable frum 
the quartz-traohy^ or liparites by the absence or feeme development 
of any miorofelBitio ground-m^ and in general by the presence of a 
porphyritic base, consisting either of a pure glass or of one with de- 
vitrification products. The average composition of trachyte may 
be stated thus sUioa, 60*0; alumina, 17*0; protoxide of iron, 
8*0; magnesia, 1*0; lime, 8*5; soda, 4*0; potash, 5*0; loss by 
ignition, 1*5. Average stifle gravity, 2*65. Trachyte is a vol- 
canic rock of Tertiary and post-Tertiaiy date. 

PhmolilU {fJlMktitfme), a term suggested by the metallic ringing 
sound emitted by the compact varieties when struol^ is applied to a 
mixture of sanidine fels^ and nepheline with hornblende and 
usually nosean. An average ipecimen contained silica, 57*7 ; aln- 
mina, 20*6; potash, 6*0; soda, 7*0; lime, 1*5; magnesia, 0*5; oxides 
of iron and manganese, 8*5 ; loss l^ i^tion, 8*2 per oent The 
specific gravity may be taken as about 2 *58. Phonolite ia sometimes 
found setting into thin slabs which can be used for roofing pur- 
poses. Oooasmnally it assumes a porphyritic texture finm the 
presence of large crystals of sanidine or of hornblende. When the 
rook is partly ofeoompoaed and takes a somewhat porous texture, it 
resemblM trachyte in aupeaianoe. 

Like trachyte, phonolite is a thoroughly volcanic rook and of lata 
geological ;jbte. It occurs sometimes filling the pipes of volcanic 
orifices, sometimesas sheets which have been poured out in the form 
of lava-streams, and sometimes ss dykes and veins. 

In the rooks enomerated up to this point the essential felmr 
oonstituent is orthodase ; in the felspar rooks now to be desaibad 
the oorrespondiqg ingredient is nearly always some tridinic form. 
In the volosnic rooks of this series there is nsoally some mineial <ff 
tiie hornblende or augite funily present in such quantity as to giee 
a green or even black colour to the mass. 

ibfwkyrAs my be used as the designation of rocks which eonskt 
essannally of some triclinio felspar, and diow a glaaqr or partially 
devitrifiid groand-maas contaiuiug abundant otystals of plagiodise 
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mignftltit or tittnlftroiu Jraikt ooiiiotiinM homblenda, 
«agite, or mioa. ThMeioofci inbhidemany varieties whibh have not 
yet been thoroiu^y eiainined. The texture variee from ooaiae 
eryatelluie-graniiur to ezeeedingly doee-mrainedi and p a i a eii oo- 
easionally even into vitreoue. Porphyrite is a voloanic rook very 
charaoteristio of the later palamioie formations, oocmring there as 
interstratified lava-beds, and in eruptive shee^ dykes, veins, and 


> {OrmuUme in part) is a crystalline mixture of oligodase 

4 >T some allied felspar and nomblende with magnetio iron and apatite. 
Where free ^uara oocnxa the rook is called fuartz^ioriU. The 
more compact dark varieties have been termed aphanUe. The 
-average chemical composition of this rook may be taken to be — 
sUi^ 68*2; alumina, 16*0; potash, 1*8; soda, 2*2; lime, 6*8; 

6*0 ; oxidcs of iion and manganese, 14*0 ; loss by ignition, 
1 *0. The mean speoifio mvity is about 2*95. Diorite occurs asan 
•eruptive rock under conditions similar to those of quartz-poiphyry 
and syenite. It is found in palsBosoic voloanic regions, as In North 
Wales, in ‘‘neck^’-like masses which may mark the position of some 
of the volcanic orifices of eruption. 

Propylite is a name given to certain Tertiary volcanic rocks consist- 
ing or s^agioolase feupar and hornblende in a fine-grained ground- 
mass. They are sulject to considerable alteration, the hornblende 
being converted into epidote. Some quartziferous propylitea have 
been described by Zirkd from Clarence King’s Survey of the iOtih 
JParaXUl^ wherein the quarts abounds in liquid cavities containing 
briskly moving bubbles, and sometimes double enclosures with an 
interior of liquid carbonic acid. 

ffortUflendi^Afidetite is a rock of late geological date consisting of 
41 plagioclase felspu and hornblende often with a little sanidme. 
The ground-mass is froquently ^uite ciy^line, or shows a small 
proportion of a felsitic nature, with inicrolites and granules. 'When 
the rook contains quarts it is called DaeiU. 

In the next aeries of rocks augite plays a similar part to tliat taken 
by hornblende in the foregoing siieoios. 

IHabaae, — ^This name has been given to certain dark green or black 
•eruptive rocks found in the older geological formationa and consist- 
ing essentially of a triclinic or plagioclase felspar, a^te, magnetio 
•or titaniferous iron, sometimes olivine, and usually with more or loss 
of a diffused greenish substance which lias resulted from the altera- 
tion of the augite or olivine. The texture is sometimes quite c^s- 
talline ; in other cases it shows a felsitic ground-mans. Except tfiat 
the so-called diabases are confined to Palnozoic rocks and thebtuMlts 
to Tertiary and post-Tertiary formations, there seems no essential dis- 
tinction between these two groups, though, of course, as the diabases 
4u^ much older and have b^n tar longer exposed to metamoxphic 
processes, they are in general leas fresh than tlio basalts. 

Melaphyre is a term which has been so variously used that the 
sense in which it is taken must always be explained. Thus Souft 
described it as a rock having an indistinctly mixed character, with 
colours ranging from dirty greenish-brown, or reddish-g^, or 
greenish black^rown, to a complete black ; hard and tou^ when 
•^h, and then showing crystals of reddish-grey labradonte, with 
magnetic titaniferous iron, and usually with carbonates of lime and 
iron, and ferruginous chlorite (delessite), in crystalline grains ; com- 
pact or earthy, or sometimes porphyritic or amygdaloidat. Naumatin 
^defines melaphyre as a close-grained rock, very often amygda- 
loidal, composed essentially of labradorite, with an undetermined 
-silicate, some titaniferous iron, carbonates of lime and of iron, and 
sometimes crystals of augite, rubellaii, and mica. Zirkel <^led 
it generally crypto-crystalline, sometimes porphyritic, veiy often 
-amygdaloiaal roex, consisting of a mixture of oligoclase and augite 
'witn magnetio iron. Lastly, Kosenbusoh propc^ to restrict it to 
those pla^odase-augite rociu which contain olivine, and possess a 
•distinct porphyry ground-mass. There can bo little doubt tiiat, like 
the so-called mabuMS, tibe melaphyres are merely older forms of the 
great basalt-family. 

AugUe^Andeiite is the name given to certain dark eruptive rocks of 
Tertiiuy and post-Tertiary date whidi consUit of a triclinic felspar 
(oligodase, or some qiMies rather richer in silica than labradorite) 
and augite, with sometimes sanidine, hornblende, biotite, magnetite, 
•or apatite, and in some varieties quartz. The comnontion of an 
-examine from Santorin, erupted in me year 1866, was round to be as 
follows .‘^ailica, 67*35; alumina, 1672; magnesia, 1*16; lime, 
3*60; soda, 6*04; potash, 1*86; oxides of iron, 1*94; loss by 
dgnition, 0*86 ; total, 101*06. Mean specific gravity, 2*76. 

JBataU , — ^Under this term are incluoed those widespread and im- 
portant volcanic rocks which consist of a tridinio fel^MU*, probably 
.dways labradorite, augite, olivine, and magnetio or titaniferous 
iron, with apatite, and aometimea saiddine or nepheline. The more 
•coarsely crystalline varieties are known as doUrtU, while those of in- 
termediate texture have been termed ofUMiiesite, the more close-grained 
hlack heavy kinds being distinctively bataUe, The chemical com- 
-position of an average variety may be set down as silica, 46*0; 
nlumina, 16*0; magnesia, 6*6; lime, 10*6; soda, 8*6; potash, 1*6; 
HixideB of iron and man^eae, 16*0; loss by i^tion, 8*0. Mean 
•ipeeifie gravity, 2*06. 


^kel has described under the name of basalt certain rocks m 
which the part of the felspar is played by another mineral, in 
some cases nepheline, in others leucm 

Basalt occurs as dykes and veins, intrusive bosses and sheets, and 
successive contemporaneous flows. It often presents a columnar 
structure, as at Staffs and the Giant^s Causeway, whence the structure 
has been popularly termed basaltic. 

ToekyiUeiB a black volcanic glass often found iu association with 
basalt, of which indeed it is merely the vitreous condition. Thus a 
basalt-dyke sometimes shows a thin crust of this i»itch-like substance 
on its walls, where the molten rook was first suddenly cooled. 

PalagoniU is a voloanic glass related to basalt, and found in 
fragments in some tuffs. 

Galbro {DialUfge-rock) is a compound of a triclinic folsiwr and 
diallage often wi^ olivine, and also very generally witli magnetic 
or titaniferous iron and apatite, more rarely with hornblende, motito, 
or quarts. An average ohemioal composition is silica, 60 *0 ; alumina 
16*0; magnesia, 7*0; lime, 10*0; soda, 2*6; potash, 0*6; oxidcs 
of iron and manganese, 12*6 ; loss by ignition, 2*6. Mean specifle 
gravity, 2*06. . . 

A very few crystalline massive rocks occur without felspir as an 
essential constituent; but tliey are of com|Niratively little imiiortanee 
as rock-masses, though interesting in themsolvoH and sometimes of 
considerable b^uty. 

PiJeriU is a rook rich in olivine, usually more or less serpentinizod, 
witli augite, mi^etite, or ilmenito, and a little brown biotite, horn- 
blende, or apatite. 

EulydU is a mixture of olivine, aumte, and red garnet. 

OaruH-olivinMToek is com|)Osed of olivine, diallage, and garnet 

EnaiatiU»olivine’‘tock consists of olivine and eiistatite (broiizite 
or hyperstheno) with magnetite or chromite. 

liirzolUe is a mixture of olivine, pyroxene, picotito, and usually 
some mi^etfto. 

EclogiU is a compound of garnet and omphocite, or smaragdite 
(honiblende). i 

DwuUt is a mixture of olivine and chromite, found with serjientinei 

Limburgiic is c.om|K)tted of cryHials of oUviuo. augite and mag* 
netite, iu a base more or leas vitreouH. 

(6.) SekUtoH or FduUed lioclce , — These form an exceed- 
ingly well-defined characteristic eeries. They are distin- 
guished from the massive rocks by the possession of an 
internal ai*rang|ement into more or less closely parallel layers 
or folisi consisting of materials which have assum^ f 
ciystalline character along these layers. The layers nm} 
be composed of only one mineral, but arc usually of two 
or more, which occur either in distinct, often alteryate, 
laminsD or intermingled in the same layer. More- 
over, the layers are not usually continuous for more than 
a short space. As a rule they are strikingly lenticular, 
thickening out and then dying away, and reappearing after 
an interval on the same or a different piano. They are 
likewise characteristically welded, as it were, into each 
other, the crystalline particles of one lamina being so inter- 
mingled with those of the layera above and below it that 
the whole coheres as a tough not easily fissile mass. Though 
arranged in distinct layers, a schistose rock is usually dis- 
tinguished from an ordinary sedimentary one by the irregu- 
larity of its lamination, and by a remarkable and eminently 
distinctive puckering or emmpling of the folia. The vast 
plications wnich can be seen from a distance running up 
the face of a mountain are repeated on a smaller scale in 
hand specimens, and even down to such proportions as can 
only be seen with a microscope. As already stated, the 
origin of these rocks has been the subject of much discussion. 
That they are metamorphosed sediments, and not original 
chemical precipitates, is the general opinion of geologists. 
See part iv. 

A foliated rock showbg this characteristic irregular 
fislilityin a marked degree is termed a ** schist.” This 
word, placed after the distinguishing mineral of the rock, is 
used as the name of the rock, as mica-schist, chlorite-schist, 
hornblende-schist If the mass loses its fissile tendency 
owing to the felting together of the component ua incral 
into a tough coherent whole, the word rock is ubually sub 
stituted for schist as in honiblcnde-rock, actinolite-rock, and 
•0 on. There are thus three kinds of toility among rocks : 
—(1) that of original deposit as in shale, — this is termed 
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kiiunati(m; (2) that of cleayage, as in day dale; (8) that 
of foliation, aa in the schuta There is a fourth kind of 
didaional planes, that of joints, sometimes so dosdy placed 
together as almost to riYsl the othersi as will be pointMl out 
in part iv. 

Mioo'^ekiit (Mionk^late) is s Mhistose SAgrmte of quarts and mica. 


damndent 
L me look, 
thewhda 


Tho relatiTe piopoxtLona of the two mmenua tiiy widely even in 
the eame maae of rook. Each is arranged in lentiomar wavy lamina. 
The quarts showi greater inconatanqr in the number and thickness 
of its folia. Frequently a layer of thu mineral may often be seen to 
swell out to a thidmess of an inch or more, and, dwindling rapidly 
down to a mere thread, disappear. The quarts may often be ob- 
served to retain a granular maraeter like that of ouartx-xook, no 
doubt indicative of its originally sedimentary origin (see fig. 6). 
The mica lies in thin plates, sometimes so dovemiled into each 
other as to form long continuous irregular crumpled folia, separating 
the quarts layers, and often in the ibrm of thin spangles and mem- 
branes winning in the quarts. Among the accessory minerals, 
garnet, felspar, and hornblende are not infrequent Hioa-schist 
forms extensive r^ona in Norway, Scotland, tbe Alps, and other 
parts of Europe, in connexion with other members or the schistose 
family of rodm It is also found endreling granite nmases in Scot- 
land and Ireland as a metamorphic sone a nule or so broad, which 
shades away into the unaltered strata of greywacke or slate outside. 

Though the possession of a fissile structure, showing abwdant 
diviaioi^ surfaces covered with glistening mica, is characteristio of 
mica-schist, we must distinguish between this structure and that of 
many micaceous sandstones which can be split into thin seams each 
splendent with tho sheen of its mica-flakes. A little examination 
ml show that in the latter case the mica has not crystallized in 
mUu, but exists m^y in the form of detached worn s^e^ which, 
though lying on the same general plain, are not welded into each 
other as m a schist ; also that the quartz does not exist in folia but 
in rounded separate grains. 

Ghieias is a ciystallme schistose aggr^te of the same minerals as 
in granite — ^felspar, quartz, and The relative proportions of 

these minerals, and the manner in which they are grouped with 
each other, give rise to numerous varieties of the rociL As a rule 
the folia are coarser and the schistose character leas perfect than in 
mica-schist Sometimes the quartz lies in tolerably pure bands a 
foot or even more in thickness with plates of mica scattbed through 
it These quartz layers may be replaced by a crystalline mixture 


of quartz and felspar, or the fui^arwul take tbs form of indspendoit 
laimim lT folia, while the mica runs ahundantlj through ws xodc, 
and by its own ready deavage imparts a fiasils strootuxs to the whols. 
Someomes ^e mica is mostly or wholly replaoed by homblsnds, 
other oases by talo (profegiws-gnsisf). like mioa-sehist puAm- 
occupies a large qpaoe m regions where the^ older geological forma- 
tions come to the sutfruse. Yarieties of it are also found in tho- 
metamorphio zone eneiroling some masses of gruiite. So coarse in 
the texture of many gneisMBthat they cannot, m hand-specimens nor 
even in large blocks^ be certainly discriminated itom granite. In 
such oases ft is only tor examination in the fidd and the detection 
of dear evidence of foliated structure that their true oharaeter oan 
he determined. 

An interesting and important variety is met with in some r^ons 
of gneiss and schist, viz., oon^omerate bands in which pebhiM of 

g naitz and oilier materials ftom less than an indi to more than a foot 
1 diameter are imbedded in a foliated matrix. ExamplM of this* 


in difiterent parts of Argylldure. These endoaures are not to be dis- 
tlngnlshed from the ordmaiy water-worn blocks of true conglomer- 
ates; but the original matrix which endoses them has been so altered 
as to acquire a imcaoeons foliated structure, and to wrap the jMbbles 
round as with a kind of glaze. These fects are of oonsiaerable 
value in regud to the theory of tiie oris^ of the crystalline schists. 

GnmulUe (LegatynUe) is a crystalline sohistoM aggregate of 
orthodase and qnart^ irith some garnet and kyanite. 

Ghloriie^eehiri (or OhloHieslate) is a schistose aggregate of green 
chlorite, often with some quartz, felspar, mica, or talc. The more- 
massive forms oZkaris, potetone) oan be out as building stone, 
or for tbe manufacture of articles for domestic use. 

Tak-schUt is a sdiirtose aggregate of wbitidij|preen or ydlowisht 


talc often combined with felspar or quartz. Dr HMdle has recently 
shown that many so-called tale-sohists contain no talo, but owe 
their unctuous character to a variety of mica (margorodite). 
ErnnibletuU^xhise is a sohistose mass of black or daric-green horn- 


blende, but often Interleaved with felspar, quartz, or mii^ When 
the schistose character disappean, the mass becomes a hamUende 
rock (amphibolite). When toe variety aotinolite occurs instead or 
common nomblende it forms actinolite-schist. 

Numerous other varieties of schists have been described, but they 
occupy very subordinate places among the foliated row. The- 
following analyses show toe diemioal composition of the morC' 
important of those which have been enumerated : — 



Hagneals. Lime. 


Mica-schist | 65*18 

Mica gneiss TO *20 

Hornblende gneiss 56*88 

Granulite 78*47 

Chlorite-schist 42*08 

Talc-schist 50*81 

Homblende-rook 49*42 



Soda. 

Potsab. 

Water. 

0*58 

2*99 

S-78 

0*91 

2*98 

I’e; 

8*14 

2*84 

2*69 

1*80 

8*95 

0*57 

«•« 

... 

11*24 

• «» 

... 

4*42 

2*67 

1-87 

1*80 low 



TiO,l*64 -100*88 2*778 

„ 0*72 -100*19 ... 

tdioo^j - 2-80 

... - 100*22 ... 

-102*41 2*76 
- 98*89 ... 

- 100*00 ... 


As the disappearance of the schistose stmotnre prodnces 
a crystalline amorphous compound like that of a massive 
or ordinary igneous rook, we are brought at last round 
again to rocks which we cannot distinguish from those 
to which elsewhere an igneous origin is assigned. In 
giiei^ for example, the same minerals occur mioh form 
granite, and possess a crystalline character. Any process, 
such as irreg^fiff internal motion of the mass, which could 
destroy the schistose structure and produce a thoroughly 
granite-like toxtur^ would give rise to a rock whic^ mat- 
ever its previous history might have been, could not be dis- 
tinguished from granite. That sudi internal transformap 
tions have taken place among the crystalline gneissose 
masses can hardly doubted. And thus, at the one end 
of the schistose series, we may have ordinary unaltered sedi- 
ment ; at the other, after many intermediate stages, a 
tborong^y crystalline amorphous rock like gri^te or 
syenite. 

XL Fragmental (Clastic) Bocks. 

This great series embraces all rocks of a secondary or 
derivative origin; in other words, all formed oi par- 


ticles which had previously existed on the surface of the* 
earth in another form, and the accumulation and consoli- 
dation of which gave rise to new compounds. Some of' 
these rocks have Imn produced by the mechanical action of 
running water, snch as gravel, sand, and mud ; others have* 
arisen from the gathering together of the remains of once- 
living plants or animals ; others have been formed by the- 
oonsoli^tion of the loose debris throwfi out by volcanoes. 

(a.) Qrwd and Sand Sodkc . — Ordinary growl and tand' 
are produced by the action of mnning water on every sea- 
coast and river-course. These sedimentary materiak, being: 
mere mechanical formations, vary indefinitely in composition,, 
according to the natnre of the source from which they are 
derived. As a rule they consist of the detritus of sQiceous- 
rocks, these being among the most durable materials. 
Quarts, in particular, enters largely into the composition of 
sandy and gravelly detritna Fragmentary materials tend to^ 

S oa|> themselves according to their sixe and relative density. 

ence they are apt to occur in layers, and to diow tha 
eharaoteristic draiified arrangement of wdimmtairf/ rodn- 
They may endose the remams of any plants or snimala- 
entombed on the same sea-floor, rive^b(^ or lake-bottom. 
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Bl&um mmd ii mid whipli hat been nodnced by preTioiui waTs- 
«eti 0 iL and la Uown into lann xidget or^nnM hj pniVailing winda. 
It yanea in eompoaition aa oroinaxy aanditonea 00 , being aometixnea 
•antiiely ailioeoiia^acmietinm oaloar^^ dariyed from tritnxatad 
ihella or other mcareona oiganiama. Layera of finer and ooexaer 
paitiolea often alternate aa in water*formed aandatone. Gzaaaea and 
•other ]^ta bind the iiirfiMe of the ahifting aand, but are apt to be 
•ooyered fiwdi enaroaohmenta of the loose material, and then by 
their deoayth^giye rise to dark peaty layera in the sand. Calcareous 
blown sand is compacted ii^to hakl atone by the action of rain-water 
•which alternately diaaolyea a little of the lima and re-depoaits 
it on eyaporation aa a thin eruat eementing the grains of sand to- 
gether. 

Oim^debriM consiata of angular rubbish disengaged by frost and 
•ordinary atmospheric waste from the face of clifia, crags, and steep 
alopea. It slides down the dediyities of hilly regions, and accumu- 
lates at the base of slopes and predpioes, until washed away by rain 
<»r by brooks. It naturally d^enos for its composition upon the 
nature of tiie solid rooks from whidi it is deriyed. The material 
constituting glacier moraines is of this kind. 

Ba/in^wShiM a loam or earth which accumulates on the lower parts 
Cf slopes or at their hue, and is due to the gradual descent of l^e 
finest partidea of disintegrated rooks by the transporting action of* 
rain* BridB^^arth is the name giyen in the south-east of England 
to thick masses of such loam which are extensiyely used for mSiTig 
bricks. 

Subsoil is the broken-up part of the rocks immediately under 
the soil Its character or course is determined bj that of the rock 
out of which it is formed by subaerial disintegration. 

Soil is the product of the subaerial decomposition of rodu and of 
the decay of plants and animala Primaril;^ the character of the 
soil is determined by that of the subsoil, of which indeed it is merely 
a farther disintegration. The formation of soil is treated in ^Nurt 
iiL, pages 265, 269. 

Con^OTnerate (Puddingstone) is a name given to anv rock formed of 
consoudated gravel or shingle. The component pebbles are rounded 
and water-worn. They may consist of any kind of rook, though 
usually of some hard and durable sort, such as quartz or quartz-roc^ 

A special name may be given according to the nature of the 
liebbles, as quartz-conglomerate, limeatono-oonglomerate, granite- 
con^omerate, kc. The ^te or cementing matrix may consist of a 
haroened sand or day, and may be siliceous, caloareous, argillaceous, 
or ferruginous. In the coarser conglomerates, where the mocks may 
exceed 6 feet in length, there is often very little indication of 
stratification. Except where the flatter stones show by their general 
parallelism the rude lines of deposit, it may be only when the mass 
of conglomerate is taken as a wnde, in its relation to the rooks below 
and a&YB it, that its claim to be considered a stratified rock irill be 
conceded. 

Brocda is a rock in which the stones are angular and not rounded, 
and usually with less trace of stratification than in conglomerate. 
Intermediate stages between this rock and the preceding, where Ihe 
atones are partly angular and partly subongular and rounded, are 
known as broodatod eonglommUe, 

Sandstone is a rock formed of consolidated sand. The component 
grains are for the most port of quartz— -a most durable nuneral, 
which must here be regaraed as the residue left after all the more 
decomposable minerals of the •original rocks have been carried 
away in solution or in suspension as me mud. Tlie colours of sand- 
stones arise, not so much from that of the quartz, which is com- 
monly white or as from the film or crust which often coats 
the grains and holds them together as a cement As already stated 
iron IS the great colouring ugredient of rocks. In sandstones it 

f ives rise to red, brown, yellow, and green hues, according to its 
^gree of oxidation and hycfration. In oidinaiy red sandstones, for 
example, each grain of sand is coated with rid earthy hsematite. 

In yellow sandstone the oxide has become hydrous in the form of 
Hmonite. 

There is as much variety of composition among sandstones as 
among con^omerates. Though they consist for the most part of 
lilioeous grains, ^ey indude others of day, felspar, mica, or other 
mineral ; and these may increase in numbk- so as to give a q»ecial 
character to the ro^ Thus sandstones may be argmaoeous, fels- 
pathic, micaceous, calcareous, kc. By an increase in the axgillaceons 
constituents, a sandstone may pass into one of the day-rocks, just 
as modem sand on the sea-floor diades imperceptibly into mud. 
On the other lumd, by an augmentation in the size of the grains a 
sandstone may become a grit, or a pebbly or conglomeratic sandstone, 
and pass into a fine co^o^meiate. A piece of fine-grained sand- 
atone seen under the microscope looks lue a coarse conglomerate, 
•0 tiiat the difference between the two ro^ is little more than one 
ofxdatiyesize. 

Among the varieties of sandstones may be mentioned FtagsUmSf 
a thin-bedded sandstone cmble of being split into dabs or flags ; 
iVisdoiM, a sandstone which can be cut mely in anv direction (the 
tsm is pc^nlariy applied to some limestones and other rodu) ; and 
Bukfwkm^ a hi^y sUieeona, exeeedingiy eompaeti though ocular, 


rode (with Ohara seeds, kc.), found alternating with unaltered 
Tertiary strata in the Paris ba^ and forming from its hardness and 
rouglmms an excellent material for the grindstones of floiu>miUs. 

Grogwaeke is a compact aggregate of rounded or subangnlar gn^ 
of quartz, slate, felsw, or other minerals or rocks cementeoby a 
paste which is usually nlioeous but mav be argillaceous, felspathic, 
or calcareous. ^ Qrey, as its name denotes, is me prevailing colour; 
but it passes into brown, brownish-purple, and sometimes, where 
anthracite occurs, into black. The rock is distinguished from 
ordinaxy sandstone by its darker hue, its hardness, l£e variety of 
its component grains, and above all by the compact cement in which 
the mans are imbedded. In many varieties so pervaded is the 
rock by the siliceous paste that it possesses great toughness, and its 
grains seem to graduate into each other as welT as into the surrounding 
matrix. Such rocks when fine-grained can hardly, at first sight or 
with the unaided ^e, be distinguished from some compact igneous 
rocks, though a mierosoopic examination at once reveals their frag- 
mental character. In other cas^ where the greywacke has been 
formed mainljr out of the debris of granite, quartz-porphyry, or 
other fel^thic masses, the grains consist so largely of feupu, and 
the paste also is so felspathic, that the rock mi^t be mistaken for 
some dose-grained granular porphyry. Grtywacke occurs exten- 
sively among the Paheozoic formations in beds alternating with 
shales and conglomerates. It represents the sand of the Paheozoio 
I sea-floor, retaining often its ripple-marks and sun-cracks. Ihe 
metamorphism it has undergone nas generally not been great, and 
for the most part is limited to induration, pwy by pressure and 
partly by permeation of a siliceous cement 
Quartz^rock (Quartzite) is a close-grained granular a^mgate of 
quartz cemented by a highly siliceous matrix. Originally it con- 
sisted of a tolerably pure quartz-sand, which has hoen metamor- 
phosed by pressure and the transftision of a siliceous cement into an 
exceeding^ hard mass. This cement was probably produced by the 
solvent action of heated water upon the quartz grains, which very 
generally seem to shade off into each other, or into the intervening 
silica. It is owing no doubt to the xmrely siliceous character of the 

r ins that the blending of these with the surrounding cement 
more intimate than m greywacke, so much so that the rock 
often assumes an almost flinty homogeneous texture. ^at 
quartz-rodc as here described is an onginal sedimeutaxy rook 
and not a chemioid deposit is shown, not only by its granular 
texture^ but by the exact resemblance of all its leading features 
to ordinary sandstone — false-bedding, idtemation of coarser and 
finer layers, worm-burrows, and fhcoid-casta. It occurs in tibe 
form of lam masses interstratified with limestones, slates, and 
schists. It is also mot with localty as an altered form of sandstone, 
where this rock is traversed by igneous dykes and indurated into 
quartz-rock for a distance of a few inches or feet from the intrusive 
mass. Bands of highly silicated sandstones, having the lustrous 
aqiect, fine grain, and great hai-dness of quartz-rock, occur among 
the unalter^ shales and other strata of tne Caiboniferous system. 
In such cases, the supposition of any general metamorphism being 
inadmissible, we must suppose either that these quartzose bands 
have been indurated, for example, by the passage through them of 
thermal silicated water, or that the quartz-rock is there an original 
formation. 

(&) Olay^rocks , — ^Thess are composed of the finer argil- 
laceous sediments or muds derived from the waste of pre- 
viously formed rocks. Perfectly pure clay, hydrated silicate 
of alumina, may be seen where some granites and other 
felspar-bearing rocks decompose But, as a rule, the clay 
is mixed with various impurities. 

Pipe-day is white, nearly pure, and free from iron. Fire-clay is 
a deposit largely found in connexion with coal-seams, contains 
little iron, and is nearly free from lime and dkalies. Some of 
the most typical fire-claya are those long nsed at Stourbridge, 
Woroesterriure, for the manufacture of pottery. The best glass- 
house pot-day, that is, the most refractory, ana therefore used for 
the construction of potii which have to stand the intense heat of 
a glass-house, has the following composition silica, 78*82; 
alumina, 15*88 ; protoidde of iron, 2*95 ; lime, trace ; magnesia, 
trace ; alkalies, ; sulphuric acid, trace ; chlorine, trace ; water, 
6*45 ; specific gravity, 2*51. A very siliceous close-grained or 
flinty variety, termed Oannistor, occurs in the Lower Cod-measures 
of the north of England, and is now largely ground down as a 
material for the hearths of iron furnaces. Brtck-daif is properly 
rather an industrial than a geological term, since it is applied to 
any clay, loam, or earth, from whmh bricks or coarse pottery are 
made. It is an impure clay, containing a good deal of iro^ v ith 
other ingredients. An analysis gave the following composition of 
a brick-day : — silica, 49*44 ; alumina, 84*26 ; sesquioxide of iron, 
7*74 ; lime, 1*48 ; magnesia, 5*14 ; water, 1*94. 

Mudstone ia a fine, usually more or less sandy, argfilaewus 
having no fissile character, and of somewhat greater hardn^ than 
any form of day. The term Clay-rock has been appiiea of soma 
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wiiten to an indumted day rMuiiing to be gnmnd and mixed with 
water before it aoqoirai dartio&y. 

When di^ bee been depoeited intermittently lo aa to aaanme a 
thinly etratmed or fiesile etructare, it reodyea the ffeneral name of 
SSkaU. Under thia term are indnded all laminated and indurated 
daya which are capable of .being aplit along the linea of depoait 
into hard leavea. They pieaent almoet endleaa varietiea of texture 
and composition, naeaing on the one hand into days, on the other 
into flagatonea ana aandatones, or anain, through oaloareoua grade- 
tiona into limestone, or through lemminous varietiea into day- 
ironstone, and thro^h bituminous Idnda into coal An important 
variety, luown as (nj-MalSj and containing ao much bituminoua 
matter that it is now extensivdy used aa a source for the manufac- 
ture of aolid paraffin and mineral oils ia described in the next section. 

i^fidy-date Hcv^iuUme) ia siliceous diale or mud- 

stone which has been indurated into an exceedingly compact flinty 
mass, breaking with a oonchoidal or splintery fi!ac&^ and usually 
of dark oolom, black, brown, and rea, more lardy white. 

Clay^$UUe is a compMt close-grained, very hard, fissile sinillaoeonB 
rook, dull lead-blue, grey, g^n, red, purple, or black m colour, 
splitting into thin leaves 'wbioh. are not those of oximnal deposit 
but those produced by a superinduced deavage. In this case the 
rook has been afieotM by great lateral pressure, whereby its 
particles have been forced to a^ust themsdves with their longer 
axes perpendicular to the direction of pressure. This rearrange- 
ment has imparted to the rock a fiasinty wholly independent of 
original lamination. The possession of tms cleavage is the distinc- 
tive character of a true slate. 

(c.) Socks formed of the Dehrie of Plants . — These have 
sometimes been produced by the decay and entombment of 
v^etation on the spot where it grew, sometimes by the 
drifting of the plants to a distance and their consolidation 
there. In the latter case, they may be mingled with 
inorganic sediment, so as to pass into carbonaceous sliale. 

Feal is vegetable matter, more or less decomposed and chemically 
altered, found in hoegy places and elsewhere where marshy plants 
grow and decay. Uvaries from a pale yellow or brown nbrous 
substance, like turf or compressed hay, in which the plant remains 
are abun wt and conspicuous, to a compact dark-brown or block 
material, resembling black day when wet and some varieties of 
lignite when dried. The nature and proportions of the constituent 
dements of peat, after being dried at KKr G., are illustrated by the 
analysis of an Irish example which gave— carbon, 60*48 ; hydrogen, 
6*10; oxygen, 82*65 ; nitrogen, 0*88; while the adi was 8*80. 

There is always a laige proportion of water which cannot bo 
driven off even hj drying the peat. In the manufacture of com- 
pressed peat for fuel this constituent, which of course greatly lessens 
the value of the peat as compared with an equal weight of cod, is 
driven off to a great extent by chopping the peat into fin^ieoes, 
and thereby exposing a large Buiface to evaporation. The ash 
varies in amount from less than 1*00 to more than 65 per cent, 
and consists of sand, clay, ferric oxide, sulphurio acid, and minute 
proportions of lime, soda, potash, and magnesia. 

Lignite is compressed and chemically altered vegetable matter, 
often retaining a lamellar or ligneous texture, and stems with woody 
fibre crossing each other in all directions. It varies from pam 
, brown or yellow to deep brown or black. Some shade of brown is 
' the usual colour, whence the name broum eoal.hy which it is often 
known. It occurs in beds chiefly among the Tertiary strati^ under 
conditions similar to those in which ccal is found m older forma- 
tiona It may be regarded as a stam in the alteration and minml- 
isatlon of vegetable matter inteimeoiate between peat and true coal. 

Coal, the most completely mineralized form of vegetable matter, 
occurs as a black (sometimes dark-brown), brittle, usually lustrous 
substance, intercalated in beds between strata of sandstone, shale, 
fireclay, to, in geological formations of Palssozoic, Secondary, and 
Tertiary age. The word coal is rather a popular than a sdenific 
taruL as it is indiscriminately applied to any mineral substance 
capable of being used as fuel. Stnctly employed it ought only to 
be used with reference to beds of fossilized v^tation. the result 
either of the growth of plants on the spot or of ue drifting of thmn 
thither. 

The following analyses show the chemical constituents in some 
of the principal varieties of coal 



Caking Coal. 

Sj^ntCoaL 

Cannol Coal. 

Anthracite. 

Carbon 

Hydrogen 

Oxygen j 

Nitiugen { * 

Earthy snbstanow ... 

Spedfic gravity 

86*76 

5*24 

6*61 

1*40 

79*58 

5*50 

8*88 

1*18 

5*46 

66*4 

7*54 

10*84 

1*86 

18-82 

91-44 

8*46 

2*58 

0*21 

2*81 

1*28 

1*81 

1*27 

1*89 
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2Hatom-mih it a tilieeoni dmotit fonned eUall^ of ISm frnttnltt- 
of diatoms. It is laid down boui in salt and in fresh water. Wide 
tracts of it are now being deposited on the bed of the South Pacific. 
In Yiiginia, United StetM, an extensive tract occurs covered with 
diatom-earth to a depth of 40 feet It is used as a polishing or 
tripoli powder. 

Oil sJuUe (Brandsehitfer) is shale containing such a pre^rtion of* 
hydrocarbons as to be capable of yielding mineral oil on alow distil- 
lation. This substance occurs as ordinary riiales do, in l^ers or 
beds, interstratified with other aqueous deposits, as in the Scottish 
coal-fields. It is in a geological sense true shale, and owes ita 
peculiarity to the quantity of vegetable (or animal) matter which bus 
been preserved among its inomnic constituenta. It consists of 
fissile argillaceous layers, highly impregnated with bituminoua 
matter, passing on one side into common itiiale, on the other into* 
cannd or parrot coaL The richer varieties yield from 80 to 40 gallona 
of crude oil to the ton of shale. They may be distinguished from 
non-bituminotts or feebly bituminous shales (throughout the shale- 
districts of Scotland) by the peculiarity tiiat a thin paring curls up 
in front of the knife, and shows a brown lustrous streak. Some of 
the shales in the Lothians are crowded with the valves of ostracod 
crustaceans, besides scales, oorprolltes, &c. , of ganoid fishes (PoZoson- 
tscus^ Amblypteras, MegaZicihtkya, to); and it is possible that the 
bituminous matter may in some cases have resulted from animal 
organisms, though the abundance of plant remains indicates that it 
is probably in most oases of vegetable origin. Under the namo 
**pyroschi8ts'’ Sterry Hunt classes the clays or shales (of all geo- 
logical ages) which are hydrocarbonaceous, and yield by distillation 
v^tile hydrocarbons, inflammable gas, Ac. 

(eZ.) Rocks formed of Animal Remains . — These may be 
fonn^ on land, as in bone caves, but most abundantly 
under water, as on the bottom of lakes and of the sea. 
They may be calcareous, sQiceous, or phosphatic. 

ZtmdsZone. — Be^es the limestones resulting from the deposition 
of chemical precipitates of carbonate of lime, there is another 
imporWt sei^ derived from the remains of organisms, either by 
growth on the spot, or by accumulation as mechanical sediment. 
Limestone so originating has often been so altered that it cannot 
always be distinguished from that which has been chemically pro- 
duoelh especially when it has been exposed to the action of per- 
colati^ acidulated water, for in that case a crystalline texture if* 
g^ualiy superinduced, by which the original organic structures in 
&e mass are wholly or in great |)art obliterated. Limestone com- 
posed of the remains of living organisms forms thin layers and 
massive beds. In some instances, as in that of the English and 
Irish Mountain Limestone, it occurs in masses several thousand 
feet thick, which extend for hundreds of square mile^ and form tiie* 
rock out of which pictur^ue valleys, ^rges, hills, and table-landa 
have been excavated. Limestone may be mther of fresh water or of 
marine origin. Some of the more common and important varietiefr 
may be here enumerated : — 

GoToLroek is limestone formed by the continuous growth of coial- 
building polyps. This substance affords an excellent illustration 
of the way in which orgiinio structure may be effaced from a 
limestone entirely form^ from the remi^ of once living 
animals. Though the skeletons of the reef-building corals remain 
distinct on the upper surface, those of their predecessors bmeath 
them are graduafly obliterate by the passage through them 
of peroola^g water dissolving and redepositing carinate of 
lime. This same action may be observed among the stalaotitea 
of a damp vault, in which, though the successive rings of growth 
are preserved, a crystalline divergent stracture is superinduced, 
whie traverses these rings from the centre outward. We can 
^UB understand how a mass of crystalline limestone may have been 
produced from one fonned out of organic remains without the action 
of any subtenanean heat, but memy by the permeation of water 
from the surface. Crinoidal {EncrimUe) Limestone is a nxdc com- 
posed in great part of joints of encrinltes, with Forwnwifera, corals, 
and mollusks. It vanes in odour from white or pale grey, trough 
shades d bluish-grey (sometimes yellow or brown, less commouy 
red) to a dark-grey or even black colour. It is abundant among 
PalsscMBoio formations, being especially diaiaoteristio of the lower 
port of the Carboniferous tystem. ChaUc as a lithological term ia 
applied to a white soft rook, meagre to the touch, soiling the flzLnrs, 
formed of a fine calcareous flour derived from Ihe remains oTPufti- 
miiaifera, echinoderms, mollusks, and other marine oiganisms. It 
occurs in massive beds, and covers a great part of tiie south-east 
and east of England. In Ireland and elsewhere it assumes a firmer 
gram and various colours, so as to pass into some of tiie numerous 
varieties of compact white limestone. ShelUMarl, a soft white, 
earthy, or crumbly deposit, is formed in lakes and ponds Ihe accu- 
mulation of the remains of shells and Eneemodraea on the bottom. 
When such calcareous deposits beeome solid compact stone th^ are 
baLOwsmfresh^woder Thesearegeneraityofa 
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nnooth texture, end either dull white or pole xrej, their freotnre 
only dight^ oondioidal, nrely edintery. Oom b e mud of ozgenio 
ori^ foonaooTeiiiiffTMtareuw the floor of the Atlentio and other 
ooeena. Someof it le oeloareoua end formed whoUyor moe^of the 
lemains of perdoularly of forme of the genne Olabiger- 

ina ; henoe thia depoeit hie been termed forminifenu or globigenna 
OOM. Sometimee it is mainly allioeoua, eonaieting of the remmne of 
BeuiiokiiHa (Badiolarian oom) or of diatomi (Diatom oom). TheM de- 
poiite arefhrtto referred to m the aeotion of thia artiole which treata 
of the geological aapecta qf the ocean. ShM-^md la a aand com- 
poeed in great meaaure or wholly of comminuted ahella, found oom« 
monly on a low ahelving coaat ezpoeed to prevalent on-ahore winda. 
Thia de]^t when thrown above the reach of the wavea and often 
wetted by rain, or by trickling runnela of water, ia apt to become 
conaolidated into amaa& owing to the aolntion and redepoait of lime 
round the graina of aheU. 

Mbnt and Ohert are ailioeona rooka (whidi, though not atrictly 
fragmental, may be conveniently placed here) found m nodulea and 
layera in limeatonea of many dmerent geolog^ agea. PHnt ia a 
dark homy aubatanoe, breudng with a aplinteiy to oonohoidal 
fruoture. It ia pardonlarly abundant in the chalk formation. Ohert 
ia an impure flui^ oontaming more day or lime with the ailica. 
TheM aubatanoea aeem in aome caaea to have had a directly oi]ganic 
origin, having been accreted from aea-water by the living organiama ; 
in other caaea, where for example we find a calcareona aheU, or 
eohin^ or coi^, converted into ailica, it would aeem that the aub- 
atitution of ailica for lime haa been effected by a prooeaa of chemical 
pMudomorphiam either .after or during the formation of the lime- 
atone.> 

(e.) Volcanic Fragm^niol Itoch form an interesting groap 
composed of the loose materials ejected from volcanic vents. 
In their typical condition they consist merely of consolidated 
volcanic debris, including boml^ scories, ejected blocks, 
sand, lapilli, and dust It is evident, however, that, when 
these materialB were deposited in water, there would neces- 
sarily be a limit beyond which they would not extend, and 
where they would be mingled with and would insensibly 
pass into ordinary non-volcanic sediment. Hence we may 
expect to find transitional varieties between rooks formed 
directly from the results of volcanic explosion and ordinary 
sedimentary deposits. Moreover, as these fragmental vol- 
canic masses usually consist ahnost wholly of the detritus of 
different lavas, which have been blown into fragments in the 
volcanic chimneys, we may expect to find, on the other hand, 
a passage from them into rooks derived from consolidated 
lava-beds by ordinary ^ueous erosioa (See part iv.) 

Voleanic (knglmmUe is a rook composed mainly or wholly of 
rounded or subangular fragments of any volcanic rooks in a pf^ 
derived chiefly or wholly from the same materials, usually exhibiting 
a stratified arrangement, and often found intercalated between suc- 
cessive sheets of uva. In most oases conglomerates of this kind 
have been formed by the accumulation of materials ejected fixim vol- 
canic vents ; occasionally, as just remarked, they may have resulted 
fh>m the aqueous erosion of previously solidiflM lavas, or from a 
combination of both theM processes. There does not appear at 
preMnt to be any satisfrustory method of always determining the 
exact mode of formation, except that well-rounded and smoothed 
stones will almost certainly indicate long-continued water-action 
rather than trituration in a volcanic vent 

The volcanic conglomerates may receive different names according 
to the nature of tiie component fragments : thus we have bcuaU-eon* 
glomeraUa, where theM fragments are wholly or mainly of basalt, 
frodbpts-Maplomerafos, p<nphyritc-c<n^lommUa, phonolUe-congUh 
Msmfre, fro. 

Vdlcahie Brccefa resembles volcanic conglomerates, except that 
the stones are angular. This angularity indicates an absence of 
aqueous erosion, and, under the circumstances in which it is found, 
usually points to volcanic explosions. There is a great variety of 
brecoiao, m baaoU^brceeia. diabaae^brecdOf fro. 

Vokemie AgglomcraU is the name given to a tumultuous asMm- 
blige of blocks of all sixes up to masses Mveral yards in dii^ 
meter. It is met with in the '*neoks" or pipes of ola volcanic ori- 
fices. The stones and paste are commonly A one or more volcanic 
rocks, sudi as basalt or porphyrite, but they include also fragments 
of the surrounding rodkik whatever thcM may be, throu^ which 
the volcanic orifice has been drilled. As a rule agglomerate is 
devoid of stratifloation ; but sometimes it includes portions which 
have a more or leM distinct arrangement in beds of coarser and finer 
detritus, often placed on end or inclined in different directions at 
high aa^es. 

1 Hull and Hardman on Chert, Tram. Rop. Dvb. 8oe.^ new ser., 
voL L 71, 1878. 
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Fofrsutfe This genenl term may be made to include all 
the finer kindsof volcanic detritus, ranging on the one hand throng 
ooarM gravelly deposits into conglomerates, and on the other into 
exceedingly compact fine-grained rocks framed of the finest and 
most impalpable kind of volcanic dust Some tuft are frill of 
microlites or imperfect forms of crystallisation derived frrom the 
lava which has blown into dust Others are form^ of small 
rounded or angular grains of different lavas with fragments of 
various rooks through which the volcanic ftinnels have been drilled. 
Minutely cellular grains, as if derived from the ebullition A very 
fluid glassv lava like paluonite, constitute much of the tuff in some 
of the vdoanio necks cc Carboniferous age in cenM Scotland. 
Some tuffr have consolidated under water, others on dry l M*d , 
As a rule they are distinctly stratified. Near the original vents 
of eruption they commonly preset rapid alternations m finer and 
coarsw detritus indicative of successive phases of volcanic activity. 

The tuffs may be subdivided according to the nature of the lava 
frrom the disintegration of which they have bMn formed. Thus we 
have/s2rifr-fr4^, ponhyriU- 

pabaqmilM^a. Some varieties have received apeoiar names. 
Trass (DuofrsMa, is a compact yellow pumioeous tuff 

which iiM filled up some of the valleys of the Eifel region and is 
largely quarried as an hydraulic mortar. Paperino is an Italian tuff 
of late geologioal date, frill of Mporate orystsls of augite and other 
minerala 

PABT m.— DYNAMICAL GEOLOGY. 

Under this section is inclnded the investigation of those 
processes of change which are kt present in progress npon 
the earth, whereby modifications are made on the stracture 
and composition of the cmst, on the relations between the 
interior and the surface, as shown by volcanoes, earthquakes, 
and other terrestrial disturbances, on the distribution of 
oceans and continents, on the outlines of the land, on the 
form and depth of the sea-bottom, on climate, and on the 
races of plants and animals by which the earth is tenanted. 
It brings before us, in dbiort, the whole range of activities 
which it is the province of geology to study, and leads us 
to precise notions regarding their relations to each other, 
and the results which tiiey achieve, A knowledge of this 
branch of the subject is thus the essential ^undwork of a 
true and fruitful acquaintance with the principles of geology, 
seeing that it necessitates a study of the present order of 
nature, and thus provides a key for the interpretation of 
thepast 

Ine whole range of omrations included within the scope 
of inquiry in this branch of the science may be regarded as 
a vast cycle of change, into which we may break at any 
point, and round which we may^ travel, only to find our- 
selver brought back to our starting-point It is a matter 
of comparatively small moment at what part of the cycle 
we begin our inquiries. We shall always find that the 
changes we see in action have resulted from some that 
preceded, and give place to others which follow them. 

At an early time in the earth’s histoiy, anterior to any of 
the periods of which a record remains in the visible rocks, 
the cUef soarces of geological action probably lay within 
the earth itself. The planet still retained a great store of 
its initial heat, and in all likelihood was the theatre of 
great chemical changes, giving rise, perhaps, to manifests' 
tions of volcanic energy somewhat like those which have so 
marvdlonsly roughened the surface of the moon. As the 
outer layers of the globe cooled, and the disturbances due 
to inter^ heat and chemical action became less marked, 
the influence of the sun, which must always have operaM, 
'would then stand out more clearly, givi^im to that wide 
circle of superficial changes wherein variations of tempera- 
ture and the circulation of air and water over the surface 
of the earth come into play. 

In the pursuit of his inquiries into the past history and 
into the present rigime of the earth, the geologist must 
needs keep his mind ever open to the reception of evidence 
for kinds and especially for degrees of action which he had 
not before itnaginAri. Human experience has been too short 
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to allow bim to aarame tliat alltbe eaoaoaand modai of geo- 
logical change have been definitivelj aaoertained. On the 
itself there ma^ remain for fatore diacoy^ eyidenoe 
of former operations by heat, magnetism, chemi^ change, 
or otherwise, which may explain many of the phenomena 
with which geology hu to deal. Of the innuenoea, so 
many and profound, which the sun exerts n^ oar pbmet, 
we can as yet only dimly peroeiye a little. Kor can we tell 
what other oosmieal influences may have lent their aid in 
the eyolution of geological dumges. 

In the present state of our knowledge, all the geological 
energy upon and within the earth must ultimately be traced 
back to our parent sun. There is, howeyer, a certain pro- 
priety and conyenience in distinguishing between that part 
of it which is due to the suryim of some of the origphal 
energy of the planet, and that part which arises from the 
present supply of energy reoeiy^ day by day from the sun. 
In the former case we haye to deal with the interior of the 
earth and its reaction upon the surface ; in the latter we 
deal with the surface of the earth, and to some extent with 
its reaction on the interior. This distinction allows of a 
broad treatment of the subject under two diyisions : — 

L Hypogmt or Plutonic Action — ^the changes within the 
earth cau^ by original internal heat and by chemical 
action.* 

n. Epigme or Surface Action — ^the changes produced on 
the superficial parts of the earth, chiefly by the circulation 
of air and water set in motion by the sun’s heat 

DIVISION L-^HYPOQENE ACTION 

An Inquiry into ihc Geological Changes in Progreee 
beneath the Surface of the Earth 

In the discussion of this branch of the subject we must 
cany in our minds the conceptiou of a globe still intensely 
hot in its interior, radiating heat into space, and conse- 
quently contracting in bulk. Portions of molten rooks from 
inside are from time to time poured out at the surface. 
Sudden diocks are generated by which destmotiye earth- 
quakes are propagated to and along the surfaca Wide 
geographical areas are pushed up or allowed to sink down. 
In Uie midst of these moyements yeiy remarkable changes 
are produced upon the rocks of the crust ; they are slmt- 
tere^ fractured, squeezed, crumpled, rendered ciystalline, 
and eyen fused. 

Bectioii L— Vdoanoes and Volcanic Action. 

The term yolcanic action (ynlcanism or ynlcanichy) 
embraces all the phenomena connected with the expidsion 
of heated materials from the interior of the earth to the 
surface. Among these phenomena there are some of an 
eyanesoent character, while Others leaye permanent proofs 
of their existenoe. It is naturally to the latter that the 
geologist gives the chief attention, for it is by their means 
that he can trace the former phases of yolcanic actiyity in 
regioiu where, for many a^ there haye been no yolcanic 
emptioiis. In the operations of existing ydeanoes he can 
obs^e only the superficial manifestations of yolcao^ action. 
But, examining the rodcs of the earth’s crust, he discoyers 
that in tim lapse of ages, amid the many terrestrial levolu- 
tions which geology reyeals, the yeiy roots of former 
yohsonbes haye ^n laid bare, displaying subterranean 
phases of vulcanism which could not be studied in any 
modeni vdcano. Hence an acquaintance only with addye 
volcanoes will not give ns acomplete knowled^ of volouiic 
action. It most be supplemented and enlarged by an | 
investigotion of the traces of former volcanoes preserved in 
the crust of the earth. 

The openings by which the heated materials from the 
interior readi the snrfaoe indode volcanoes (with their 


accompanying orifices), hot-spring and gas-springs. A 
volcano may be defined as a conical eminence^ compoaed 
wholly or miainly of materials which have been ejected from 
below, and which have accumulated at the surface round 
the vent of eruption. As a rule it presents at its summit 
a cup-shaped cavity termed the crater, at the bottom of 
whiem is the top of the wimp funnel or pipe whereby die 
communication is maintained with the heat^ interior. A 
volcano, when of small size, may consiat merely of one 
dimmutive cone ; when of the lar^t dimensions, it forms 
a huge mountain, with many subsidiary cones and many 
lateral fissures or pipes, from which the heated volcanic 
products are given out. 

Volcanoes may break through any kind of ^logical 
formation. In Auvergne, in the Miocene period, they burst 
through the granitic and gneissose plateau of central 
France. In Lower Old Bed Sandstone times they pierced 
contorted Bilurian rocks in central Scotland, In late 
Tertiary and post-Tertiary ages they found their way through 
soft marine strata, and formed the huge piles of Etna, 
Somma, and Vesuvius. On the banks of the Rhine, at 
Bonn and elsewhere, they have penetrated some of the 
older alluvia of that river. In many instances, also, newer 
volcanoes have appeared on the sites of older ones. In 
Scotland the Carl^niferous volcanoes have risen on the sites 
of those of the Old Bed Sandstone, those of the Permian 
period have broken out among the earlier Carboniferous 
eruptions, while the Miocene lavas have been injected into 
all these older yolcanic masses. Again, the newer pays 
of Auvergne were sometimes erupted through much older 
and already greatly denuded basdt-streams. Somma and 
Vesuvius have arisen out of the great Neapolitan plain of 
marine tufi: In central Italy, abo, newer cones have been 
thrown up upon the great Roman plain of more ancient 
yolcanic debris. 

It is usual to class volcanoes as active^ dotrmnU and 
ertinct. This amusement, however, often presents con- 
siderable difficulty in its application. An active volcano 
cannot of course be mistaken, for even when not in actual 
eruption it shows, by its abundant evolution of steam and 
hot vapours, that it might break out into activity at any 
moment. But it is in many cases impossible to decide 
whether a volcano should be called extinct or only dormant. 
The volcanoes of Silurian age in Wales, of Oarboniferous age 
in Ireland, of Permian ^ in the Hartz, of Miocene age in 
the Hebrides, are certaidy^ all extinct But the Miocene 
volcanoes of Iceland are still represented there by Skaptai«- 
Jbkull, Heda, and their neighbours. Somma, in the first 
century of the Christian era, would have been naturally 
regarded as an extinct volcana Its fires had never been 
known to have been kindled within human tradition ; its 
vast crater was a wilderness of wUd vines and brushwood, 
haunted, no doubt^ by wolf and wild-boar. Tet in a few 
days, in ti^e autumn of the year 79 the half of the crater 
wie^ was blown out by a terrific series^ of explorions, the 
present Vesuvius was then formed within the limits of the 
earlier crater, and since that time volcanic action has been 
intermittently exhibited up to the present day. Some of 
the mtervals of quietude, however, have been so consider- 
able that the mountain then again have been claimed 
as an extinct volcano, ^ns, in the 181 years between 
1500 and 1681, so completely had emptiems ceased that the 
crater had once more become choked, with oopsewood. A 
few pools and springs of very sstt and hot water remained 
as memorials of the former condition of the mountain. But 
this period of quiescence closed with the erup^n of 1681, 
— ^the most powerful of all the known explosions of Vesu- 
vius, except the great one of 79. 

In the island m Ischia, Mont Epomeo was lastinernptiiia 
in the year 1802, its previous outburst having taken places 
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it if belieredy rixmt 17 oeotnrief before tbit difte. Item 
the matenof the Eifa^ Auyeigni^ the Yiveraif, and oentral 
Italy, thonj^ many of them lode aa if they had only re- 
een^ been formed, no eruption hae been known to oome 
during the rimea of human hiatory or tradition. From 
theae ezamplea it is dear that no real diatinotion can be 
drawn between dormant and extinot Tolcanoea. Alao, from 
the fact above mentioned, that voloanoea have often 
Appeared on areaa occupied thoae of previoua ^lo- 
gim peiioda, it ia equaJly evident that volcanic acuon ia 
apt to show itaelf again and again even at vast intervals 
within the same regions and over the same sites. 

§ 1. Voloanie frodueCe, 

Tlie materials erupted from volcanic vents may be classed 
aa (1) gases and vapours, (2) lavas, (3) fiagmentaiy sub- 
etances. A brief summary under each of these heads may 
be given here; the mode and order of appearance of the 
eeveral products will be stated in § 2. 

1. ff€ue$ amd Vapoura , — These play an important part 
in volcanic activity; they show themselves in the earliest 
stages of a volcano’s history, and contmue to appear 
for centuries after all the other evidences of subterranean 
action have ceased to be manifested. By mucli the most 
abundant of them all is steam» It has been estimated to form 
^(^ths of the whole cloud which hangs over an active 
volcano. In great eruptions it rises in prodigious quantities, 
and is rapi£y condensed into a heavy raixrialL M. 
Fouqu^ calculated that during 100 days Etna bad ejected 
vapour enough to form, if condensed, 2,100,000 cubic 
metres of water. But even from volcanoes which, like riie 
Solfatara near Naples, have been dormant for many cen- 
turies it sometimes still rises without intermission and in 
considerable volume. Jets of vapour rush out from clefts 
in the sides and bottom of a crater with a noise like 
that made by the steam blown off by a locomotive. 
The number of these funnels is often so large, and the 
amount of vapour so abundant, that only now and then, 
when the wind blows the dense doud aside, can a momen- 
tary glimpse be had of a part of the bottom of the crater; 
while at the same time the rush and roar of the escaping 
ateam remind one of the din of some vast factory. Aqueous 
vapour rises likewise from rents on the outside of the 
volcanic oona It issues so copiously from the molten lava 
which pours down the slopes of the cone that the stream 
of rock is almost concealed from view by the cloud; and it 
oontinnes to escape from fissures of the lava, far bdow the 
liHoint from which the molten matter proceeded,- for a long 
time after the rock has solidified and come to rest. So 
caturated, as it were, are many crystalline lavas with the 
va{)our of water tiiiat Mr Scrope even suggested that they 
•derive their mobility from this cause. 

Probably in no case is the steam mere pure vapour of 
water. It is associated with other vapours and gases dis- 
•enga^ from the potent chemical laboratory underneath. 
Of these probably the most abundant is $ulphuretU<U 
•kytbygenf readily traceable by its characteristic odour. Its 
liability to decomposition lea^ to the deposition of a yellow 
■crust of sulphur about the orifices from which it rises; 
perhaps, also, in great part to the alteration of this gas 
must we attribute the ndpkurie acid so frequently observed 
at volcanic vents. Another gas especially abundant at 
Vesuvius but not detected in aU volcanoes, is hpdrochhrie 
•addf which comes awaywitih the steam, and gives it ito 
pungent suffocating fumes. Carbamie add appears in 
most volcanoes, partly as one of their. usual products, but 
diiefl^ given dl during the feebler conditions of activity 
and m the last stages of vulcanisuL After an eru^ 
turn of Vesuvius this gas has sometimes been discharged 
•0 copioudy that hundreds of hares, pheasants, and part- 


ridges have been suffocated by it In the ancient volcanic 
regmns of the Eifel and Auvergne, it still rises in pro- 
di^us quantities. Bischof estimtes that the quantity of 
carbonic acid evolved in the Brohl Thai amounts to five 
millions of cubic feet, or 300 tons of gas in one day. 
NUroffmf derived doubtless from the decomposition of 
atmosphwic air dissolved in the water which penetrates 
into the volcanic foci, has been frequently detected among 
thegaseous emanations. 

With these gases and vapours are associated many sub- 
stances which, sublimed by the volcanic heat, appear aa 
deposits along crevices and surfaces wherein they reach 
the air and are cooled. Besides sulphur, which has been 
already mentioned, there are eeveral chlorides (particularly 
that of sodium, and less abundantly those of iron, copper, 
and lead), sal-ammoniac, specular iron, oxide of copper 
(tenorite), boracic acid, and other substances. Bodium 
chloride sometimes appears so abundantly that wide spaces 
of a volcanic cone, as well as of the newly erupted lava, 
are crusted with salt, which can even be profitably removed 
by the inhabitants of the district Considerable quantities 
of these chlorides may thus be buried between successive 
sheets of lava, and in long subsequent times may give rise 
to mineral springs, as has been suggested with reference to 
the saline waters which issue from volcanic rocks of Old Bed 
Sandstone and Carboniferous age in Scotland. The iron- 
chloride forms a bright yellow and reddish crust on the 
crater walls, as well as on loose stones on the slopes of the 
cone. Specular iron forms abundantly as thin lamelbe in 
the fissures of Vesuvian lavas. Tenorite may be seen at 
the edge of the crater of Vesuvius, condensing into fine 
filaments which are blown away by the wind. An order 
of succession has been observed to take place in the ap- 
pearance of the different volcanic gaseous dhscharges. 

In connexion with the aqueous vapour of volcanoes, 
reference may be made here to the abundant discharges 
of water which accompany volcanic explosions. Three 
sources of this water may be assigned : — (1) from the melting 
of snow by a rapid accession of temperature previous to 
or during an eruption, — ^this takes place from time to time 
on Etna, and still more markedly in Iceland and among the 
snowy ranges of the Andes ; (2) from the condensation 
of the vast clouds of steam which are discharged during an 
eruption, — this undoubtedly is the chief source of the 
destructive torrents so frequently observed to form part of 
the phenomena of a great volcanic explosion ; and (3) from 
the disruption of reservoirs of water filling subterranean 
cavities, or of lakes occupying crater-ba^, — this has 
several times been observed among the South Ameri^ 
volcanoes, where immense quantities of dead fish, which 
inhabited the water, have bren swept down with the escap- 
ing torrents. The volcano of Agua, in Guatemala, hu 
never been known to discharge anything but water. In 
the large crater of Idjto, one of the volcanoes of Java, lay 
a hot steaming lake of add water. In the beginning of the 
year 1817 an eruption took place, by which the water was 
disdiarged with ^htful destruction down the slopes of ^e 
mountain. After we explosion the basin filled again with 
water, but its temperature was no lonmr high. 

In many cases the water rapidly collects volcanic dust as 
it rushes down, and soon becomes a pasty mud, or it issues 
at first in this condition from the volcanic reservoirs, from 
which, after violent detonations, it is discharged. Hence 
arise what are termed mud-lavas or aqueous lavas, which 
in many respects behave like true igneous lavaa This mud 
eventually consolidates into one of the numerous forms of 
tuff, — a which, as has been already stated (p. 239), 

greyly in the amount of its coherence, in its composiUon, 
and in its internal arrangement. Obviously, unless where 
subsequently altered, it can possess none of the cxystallins 
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■trnetore of true laTaa. Ab a rale it betnya its aqaeona 
origin by more or less distinct evidenoe of stratifioati^ by 
Ae mnltifarioos pebbles, stones, blocks of rock, tree4rank8, 
branches, shells, boneb, skeletons, which it has swept along 
in its coarse and preserved within its mass. Bec^ns of 
this compacted tuff may be seen at Hercalaneum.^ The 
irois of the Brohl Thai another valleys in the Eifel district, 
referred to on p. 239, is another example of an ancient 
volcanic mad. 

2. Zaeas.^The term lava is applied generally to all 
the molten rooks which flow out from volcanoes.^ The 
behayioar of the lava as it issnes and flows down the 
volcanic cones will be described in the next sub-se^on. It 

be sufficient to refer here to some of the leading pecu- 
liarities of the lavas viewed as volcanic products. H.) 
Their specific gravity ranges between 2*37 and 3*22. (2.) 
The heavier varieties contain much magnetic or titimi- 
feroos iron, with augite and olivine, theii composition 
being basic, and their proportion of silica averaging ateut 
45 or 50 per cent. In this group come the basalts, doleritM, 
nepheline-lavas, and leucite-lavas. The lighter varieties 
contain commonly a minor proportion of metallic bases, but 
are rich in silica, their percentage of that acid rang^g 
between 60 and 80. They are thus not b^ic bat acid 
rocks. Among their more important species, trachyte, 
rhyolite, ohsidum, pitchstone, and pumice may be enu- 
merated. (3.) They differ much in texture, (a) Some 
are entirely crystalline, consisting of nothing but an 
Interlaced mass of ciystalB and crystalline particles, as 
in some dolerites. (b) Some show more or less of a 
half-glassy or stony matrix, in which the constituent 
crystals are imbedded ; this is the most common arrange- 
ment. (c) Others are entirely vitreous, such crystals or 
crystalline particles as occur in them being quite subordi- 
nate, and, so to speak, accidental enclosures in the main 
glassy moss. Obsidian or volcanic glass is the type of this 
group, (d) They farther differ in the extent to which tl^r 
mass has bUn affected by the interstitial steam at the time 
of their emptioiL Some show no outward signs of any 
influence from that cause ; in others, however, the expansion 
of the imprisoned steam has been such as to expand the 
still molten stone into an open cellular texture, somewhat 
like that of open ill-baked bread. Such a vesicular arrange- 
ment very commonly appears onHhe upper surface of a lava 
current (4.) They vaiy greatly in colour and general 
external aspect llie heavy basic lavas are usually dark- 
grey, or almost black, though, on exposure to the weather, 
they usually acquire a brown tint from the oxidation and 
hydration of their iron. Their surface is commonly roueh 
a^ rugged, until it has been sufficiently decomposed by the 
atmosphere to crumble into excellent soil which, under 
favourable circumstances, supports a luxuriant vegetation. 
The lees dense lavas, su(^ as phonoUtes and trachytes, are 
frequently paler in colour, sometimes pale yellow or buff, 
and decomj^e into light soils ; but the obsidians present 
ragged black sheets of rock roughened with ridgM and 
heaps of froth-like pumice. 

3. Fragmentary McderiaU . — Under this title we include 
all the substanoes which, driven up into the air by volcanic 
enlosions, faU in solid form to the ground— the dust, 
ashei^ sand, dndeis, and blocks of eveiy land which are 
projected from a volcanic orifice. These materials must 
obviously differ greatljy in composition, texture, and appea^ 
ance, even during a single eruption, and still more in suc- 
eessive explosions of the same volcana For the sake of 
eonvenienoe separate names are applied to some of the more 


^ ** AUss ist kivi mm imVuIkaiie flissit nnd duroh seiiifl Fliisiii^eit 
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distinct varieties. Of these the more important are the 
following. <1.) Aihe$ and Sand,— In many eruptions vast 
quantities of an exceedingly fine light my powder are 
ejected. As this substance greatly resemUes what is left 
after a piece of wood or coal is burnt in an open fire, it has 
been popularly termed ash, and this name has been adopted 
by geologists. If, however, by the word ash the result of 
coii^uBtion is implied, its employment to denote any pro- 
duct of volcanic action must he regretted as apt to convey 
a wrong impression. The fine adilike dust qjected by a 
volcano is merely lava in an extremely fine state of com 
minution. So minute are the particles that they find 
their way readily throimh the finest chinks of a closed room, 
and settle down upon floor and furniture as ordinary dust 
does when a house is shut up for a short time. From this 
finest form of material gradations may be traced through 
what is termed volcanic sand into the coarse varieties of 
ejected matter. In composition the ash and sand vary 
necessarily with the nature of the lava from which they are 
derived. (2.) When the fragments range from the size of 
a pea to tlmt of a walnut they are called lapHli These are 
pieces of lava, round, suban^ar, or angular in shape, and 
^ving the same ind^nite range of composition as the finer 
dust. As a rul^ the coarse fra^ents fall nearest the focus 
of eruption. Sometimes they are solid fragments of lava, 
but more usually they have a cellular texture, while some- 
times they are so light and porous as to float readily on 
water, and, when ejected near the sea, to cover its surface 
over a large area. (3.) Volcanic Blocks are large pieces of 
stone, often angular in shape. In some oases they appeu 
to be fragments loosened from already solidified rocks in 
the chimney of the volcano. Hence we find among them 
pieces of older tuffii, and of lavas recognizably belonging to 
early eruptions. But in other and numerous instances they 
are not volcanic rocks at all, but belong to torlier forma- 
tions through which the volcanic ohimnev has been drilled. 
Blocks of a coarsely crystalline granitoid lava have been par- 
ticularly observed both on Etna and Vesuvius. In the year 
1870 a moM of that kind weighing several tons was to be 
seen lying at the foot of Vesuvius, within the entrance to 
the Atrio del Cavallo. Similar bbcks occur among the Car- 
boniferous volcanic pipes of central Scotland. In the older 
tuffs of Somma, blocks of altered limestone form the chief 
repositories of the Vesuvian minerals. (4.) Volcanic Bombs 
and Slags , — These have originally formed portions of the 
column of lava ascending the pipe of the volcano, and have 
been detached and hurM into the air by the successive 
explosions* of steam. In the case of a homh, we have a 
round, elliptical, or pear-shaped and often discoidal mass of 
lava, from a few inches to several feet in diameter. 
Sometimes it is tolerably solid throughout, more usually 
vesicular. Not unfrequently it consists of a hollow interior, 
with a shell which is vesicular towards the centre and 
becomes more dose-grained towards the outside. There 
can be no doubt that, when tom by eructatiomi of steam 
from the surfoce of the boiling lava, the material of 
these bombs was in as thoroughly molten a condition 
as the rest of the mass. From the rotatory motion 
impart by its ejection, it took a circular form, and 
in proportion to its rapidify of rotation and fluidity 
would be the amount of its ** flattening at the poles.” The 
centrifugal force within would allow me expansion of the 
interstitial vapour, while the outer surface would rapidly 
cool and solidify ; hence the solid cmst, and the porous or 
even cavernous interior. Such bombs, varying from the 
size of an apple to that of a man’s body, were found by Hr 
Darwm abundantly strewed over the mund in the island 
of Ascension.^ They have been found likewise in the tuff of 


* Oadogieal Gbssrvaiiims m Voloanie Islands, 2d edit, p. 42. 
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Lower Oerboniferoue date at Dnnbari in Sootlaad. When 
the ejected fragment of lava has a rough irrognlar form^ 
and a poioos atmotoie like tibe dinker of an iion*famaoe^ 
it ia k^wn aa a 

The f ragmentarv materiala empted by a Yolcano and 
depoaited aronnd it acouire by degrees more or lees con- 
aoUdationt partly from the mere preaanre of the higher upon 
the lower strata, partly from the influence of i^trating 
water. It has been already stated (part iL, p. 239) that 
different names are applied to the rocks thus formed. 
The coane, tumultuous, unatratified accumulation of vol- 
canic debris within a crater or funnel ia called agglomerate. 
When the debris, though still coarse, ia more rounded, 
and is arranged in a atratifled form, it ia a volcanic con- 
glomerate. The flne^grained varieties, formed of dust 
and lapilli, are included in the general designation of tuffs. 
These are usually pale-yeUowish, greyish, or brownish, some- 
timea black rock^ granular, poro^ and often incoherent in 
texture. Organic remains sometimes occur in tufL Where 
the volcanic debris has accumulated over the floor of a lake, 
or of the ae^ the entombing and preserving of shells and 
other organic objects must continu^y take place. But even 
in the tuffs of a volcanic cone traces of animals and plants 
may be preserved. Professor Quiacardi of Naples has found 
about 100 species of marine shells of living species in the 
old tuffs of Vesuvius. Marine ahella have been picked up 
within the crater of Monte Nuovo, and have been frequently 
observed in the old or marine tuff of that district The 
showers of ash which fall on the outer slopes of a volcano, 
or the sheets of mud which sometimes are spread out there, 
cover over and often preserve the land-sheUs, insects, and 
vmtation living on the area at the time. The older tuffs 
o^esuvius have yielded many remains of the shrubs and 
trees which at successive periods have clothed the flanks 
of the mountain. 

§ 2. Volcanic Action, 

We have now to consider the circumstances under which 
the various solid, liquid, and gaseous products of a volcano 
are emitted. Yolcanic action may be either constant or 

E riodic. Stromboli, in the Mediterranean, so far as we 
ow, has been uninterruptedly emitting hot stones, steam, 
and lava, from the earliest period of history. Among the 
Moluccas the volcano Sioa, and in the f^endly Islands 
that of Tofua, have never ceased to be in eruption since 
their flrst discovery. The lofty cone of Sangay, among the 
Andes of Quito^ is always giving off hot vapours ; Cotopaxi, 
too, is ever constantly active. But, though examples of 
unceasing action may thus be cited from widely different 
quarters of the glol^ they are nevertheless ezceptionaL 
The general rule is that a volcano breaks out from time to 
time with greater or less fury, and after longer or shorter 
intervals of quiescence. 

To what particular cause or series of causes any special 
eruption may be due is a question to which at present no 
deflnite answer can be given. An attempt has been made 
to show that ^ explosions of a volcano are to some extent 
regulated by the conditions of atmospheric pressure oyer 
the area at the tima In the case of a volcanic funnel l^e 
Stromboli, where, as Mr Scrope pointed out, the expansive 
subterranean force within, and the repressive effect of 
atmospheric pressure without, just balance each other, any 
serious disturbance of that pressure might be expected to 
itself evident by a change in the condition of the 
volcano. Accordingly, it has long been remarked by the 
fishermen of the Lipari Islands that in stormy weather 
there is at Stromboli a more copious discharge of steam and 
stones than in fine weather. They make useof the cone as 
a weatherglass, the increase of its activity indicating a 
hmT tiie diminution a rising barometer. In like 


manner Etna, according to S. von Waltershausen, is most 
aotiye in the winter months. When we remember the con- 
nexion now indubitably established between a more copious 
discharge of fire-damp in mmiift god a lowering of atmo- 
spheric pressure, we may be prepared to find a similar influ- 
ence affecting the escape of vapours from the upper surface of 
the lava column of a volcano ; for it must not be foigotten 
that it is not so much to the lava itself as to the expansive 
vajiours accompanying it that the manifestations of volcanic 
activity are due. Among the Vesuvian eruptions since the 
middle of the I7th century, the number which took place in 
winter and spring was to that of those which broke out in 
summer and autumn as 7 to 4. But there may be other 
causes besides atmospheric pressure concerned in these 
differences ; the preponderance of rain during the winter 
and spring may be one of these. At present we must wait 
for further data. 

Klu^ has sought to trace a connexion between the years 
of maximum and minimum sun-spots and those of greatest 
and feeblest volcanic activity, and has constructed lists to 
show that years which have been specially characterized by 
terrestrial eruptions have coincided with those marked by 
few sun-spots and diminished magnetic disturbance.^ Such 
a connexion cannot be regarded as having yet been satis, 
factorily establbhed. Again, the same author has called 
attention to the frequency and vigour of volcanic explosions 
about the middle of August, at or near the time of the 
yearly meteoric shower. But in this case, likewise, tlte 
cited examples can hardly yet be looked upon as more 
than coincidences. 

The case of Kilauea, in Hawaii, seems to show a regular 
system of eruptive periods. Dana has pointed out that 
outbreaks of lava ha<re taken place from that volcano at 
intervals of from eight to nine years, this being the time 
required to fill the crater up to the point of outbreak, or 
to a depth of 400 or 500 feet But the great eruption of 
1868 did not occur imtil after an interval of 18 years. The 
same author suggests that the missing eruption may have 
been submarina 

The approach of an eruption is not always indicated by any 
premonitory symptoms, for many tremendous explosions are 
recorded to have taken place in different parts of the world 
without any perceptible warning Much in this respect 
would appear to depend upon the condition of liquidity of 
the lava, and the amount of resistance offered by it to the 
passage of the escaping vapours through its mass. In 
Hawaii, where the lavas are remarkably liquid, vast out- 
pourings of lava have taken place quietly without earth- 
quakes during the present century. But even there the 
great eruption of 1868 was accompanied by tremendous 
earthquakes. 

The eruprions of Vesuvius are often preceded by a failure 
or diminution of the wells and springs in the district But 
more frequent indications of an approaching outburst are 
conveyed by sympathetic movements of the ground beneath. 
Bumbling and groanings from a subterranean source are 
heard ; sUght tremors succeed, increasing in frequency and 
violence tiU thty become distinct earthquake shocks. The 
vapours from the crater rise more abundantly into the air. 
AU this time the lava column in the pipe or funnel of the 
volcano has been slowly ascending, forcM upward and kept 
in perpetual agitation by the passage of the elastic vapours 
through its mass. If a longprevions interval of quiescence 
has ekpsed, there may be much solidified lava towards the 
top of the vent which will restrain the ascent of ^e still 
molten portion underneath. A vast pressure is thus 
exercised on the sides of the cona Should these be tw 
weak to resist, they will open in one or more rents, and the 

^ UAcr Syndmmmm ymd AiiUtgcnimuMt p. 72. 
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liquid lava will iwne from the outer dope of the motmtain; 
or the energiea of the volcano will be directed towarda 
clearing the obetmotion in the chief throat, nntil, with 
tremendooa exploeione, and the riae a vaat cbnd of dnat 
and fnq^ments, the bottom andaideaof the crater are finally 
blown ont, and the top of the cone diaappeara. The lava 
may now eacape from the loweat part of Uie lip of the 
crater, while, at the aame time, immenae numbera of red-hot 
bomba, acorias, and atonea are ahot up into the air, moat of 
them fdling back into the crater, but many deacending 
upon the outer dopes of the cone, and some even upon the 
couutnr beyond the base of the mountain. The lava rushea 
down at firat like one or more rivers of mdted iron, but, aa 
it coda, its rate of motion leaaena. Cbuds of steam riae 
from its surface, as well as from the central crater. Indeed, 
every successive paroxysmal convulsion of the mountain ia 
miurked, even at a distance, by the rise of huge ball-like 
wreaths or clouda of steam, mixed with dust and stones, 
forming a vast column which towers sometimes a couple of 
miles above the summit of die cone. By degrees these 
diminish in frequency and intensity. The lava ceases to 
flow, the showers of stones and dust dwindle down, and 
after a time, which may vary from hours to days or months, 
even in the regime of the same mountain, the volcano be- 
comes once more tranquil 

Let us now consider some of the aspects of this action 
whi(^ have more particular gedogical interest from the 
permanent chanm with which they are connected, or from 
the way in which they enable us to detect and realiae con- 
ditions of <rolcanic energy in former periods. 

Fiuwree , — During the convulsions which culminate in 
the formation of a volcano, as well as in the subsequent 
progress of the mountain so formed, the ground at and 
around the focus of action is liable to be rent open by 
fissures. These tend to diverge from the focus; but around 
the vent where the rocks have been most exposed to con- 
cussion the fissures sometimes intersect each other in all 
directions. In the great eruption of Etna, in the year 1669, 
a series of six parcel fissures opened on the side of the 
mountain. One of these, with a breadth of two yards, ran 
for a distance of 12 miles, in a somewhat winding course, to 
within a mile of the top of the cone. Similar filssures, but 
on a smaller scale, have often been observed on Vesuvius; 
and they are recorded from many other volomoes. 

Two obvious causes may be assigned for the production 
of fissures : — (1) the enormous expansive force ^ the im- 
prisoned vapours acting upon the walls of the funnel and 
convulsing the cone by successive explosions ; and ^2) the 
hydrostatic pressure of the lava-column in the funnel, 
amounting to about 125 lb per square inch, or 8 tons on 
the square foot, for each 100 feet of depth. Both of these 
causes may act simultaneomdy. 

Into the rents thus formed the molten lava naturally 
finds its way. It is indeed forced mto them, and solidifies 
there like iron in a mould. The clifis of manv an old 
crater show how marvellously they have been iqfected by 
such veine or dyiee of lava. Those of Somma, and the Val 
del^ Bue on Etna, have long been known. The dykes 
project now from the softer tufis like great walls of masonry. 
8n^ wedges of solid rock driven into the cone must 
widen its dimensions, and at the same time from their 
length and ramifications must bind the substance of the 
cone together, and thus strengthen it against the eflects 
of future convulsions. We can understand, therefore, how 
thm should be for a time an alternation in the character 
of the emptioDS of a volcano, depending in great measure 
upon the lektioa between the height of the cone on the 
one hand and the strength of its sidm on the other. When 
the sides have been well braced together by interlacing dykes, 
and further thickened by the quoad of volcanic materials 


aU over their slopes, they may re^ttheefiectsof ex nl os i im 
and of the pressure of the ascending lava-cohimn. in this 
case the voumo may find relief onfyftom its summit^ and 
if the lava flows forth it will do so from the top df the cona 
As the cone increases in elevation, however, the pressure 
from within upon its sides augments. Eventually egrem 
is once more established on the flanks means of fissures, 
and a new series of lavsHitreains is poured out over the 
lower slopes. 

Though lava very commonly issues from the lateral 
fissures on a volcanic cone, it may sometimes approach the 
surface without actually fiowing out The greeA fissure on 
Etna in 1669, for example, was visible even from a distance 
by the long line of vivid lig^t which rose from the incan- 
descent lava within. Again, it frequently happens that 
minor volcanic cones are thrown up on the line of a fissure. 
This may arise either from the conj^tion of the lava round 
the point of emission, or from the accumulation of ejected 
sconm round the fissure-vent Of the former structure 
examples occur in Hawaii, where the lava is renuurkably 
liquid, and rapidly hardens into tears or drops, like wax 
down the sides of a candle. Where in viscid lavas the 
steam tears off and throws up many scorim and bombs, a 
cone of such loose materials wIL naturally form round the 
orifice by which the lava escapes from the flank of the 
mountain. 

Expheiona. — ^Although volcanic materials may be erupted 
to a large extent without the appearance of visible fissures, 
they cannot in such cases reach the surface without some 
explosive action, and the consequent displacement and 
removal of previously existing rock. Vents are thus blown 
out of the solid crust, the volcanic energy being, as it 
I were, concentrated oh a given point, which we may suppose 
I must usually be the weakest in the structure of that 
part of the crust. The operation has often been observed 
; in vdcanoes already formed, and has even been witnessed 
on ground previously unoccupied by a volcanic vent The 
history of the cone of Vesuvius brin^ before us a long 
series of such explosions, bemnin^^ with that of 79 — ^the 
greatest which has occurred within tlie times of human 
history — and coming down to the present day. Even now, 
in spite of all the lava and ashes poured out during the last 
eighteen centuries, it is easy to sm how stupendous must have 
b^n that earliest explosion, by which the southern half of 
tire ancient crater was blown out At every successive 
important eruption, a similar but minor operation takes 
place within the present cone. The harden^ cake of lava 
forming the floor is burst open, and with it there usually 
disappears much of the upper part of the cone, and some- 
times, as in 1872, a large segment of the crater-walL In 
the year 16S8 a new vo^no, Monte Nuovo, was formed in 
24 hours on the margin of the Bay of Naples. A cavity 
was drilled by successive explosions, and such quantities ot 
stones, scoriae, and ashes were thrown out from it as to form 
a hill 440 English feet above thesearlevel, and more thana 
ynllft and a hw in drcnmferenoe. Most of the fragments 
now to be seen on the slopes of the cone and inside its 
beaudfnUy perfect crater are of various volcanic rocks, 
many of mem being black soorise ; but pieces of Boman 
pottery, together mm fragments of the older underlying 
tuff, and some marine diells, have been obtained; and these 
doubtless formed part of the soil and subsoil dislocated and 
cgeoted during the explosionsL 

It is not necsssaxy, and it does not alwa^ happen, that 
any actual scfiid or liquid vblcanic rock b qjected even 
when explosions of consMenble videnoe take pli^ whevebv 
the rocks throuj^ which the funnel rises are much shattereil 
Thus among the ooBiS of the extinot volcmiic tract of the 
Eif d, some occur consisting entirely, or nearly so, of oom- 
minnted debris of the Devonian gi^^wacke and date which 
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form tbe mTMliog rooki ihm, and throocA whidi tlie 
Tirioiifl ▼wflamo wits liaTa bera opened. Efideady in 
these oases elartio v^Kmn only focw their way to the 
surface ; and we see what probably often takes place in 
the early stages of a Toloano’s history, though the hag- 
ments ot the nndedy^g dimpted rocks are in most 
instances buried and M under the far more abundant sub- 
sequent Toloanie materials. Sections of ancient yolcanic 
ne^ or pipes sometimes afford an ezodlent cmportunity 
of observing that these orifices were originally opened 
by the blowing out of tiie solid crust and not by the forma- 
tion of fissures. Many esnnmles occur in Scotland among 
yolcanic rocks of Old Bed Sandstone, Oarboniferous, and 
Permian aga The orifices are there filled with fragmentary 
materials wherein portions of the surrounding and underly- 
ing rocks form a noticeable proportion. 

ShcwerB of Ihut and Stonos . — A communication haring 
been opened, either by fissuring or explosion, between the 
heated interior and the surfiuse, fragmentary materials 
seldom fail to be ejected from it These may consist at 
first mainly of the rocks through which the orifice has been 
opened, as has just been explained. But if eruptiye ener^ 
continues, they soon appear in larger quantities, and consist 
of thoroughly yolcanic substances. In a great eruption 
yast nnmMrs of red-hot stones are shot up into the air, and 
fall back partly into the crater and partly on the outer slopes 
of the cone. But instances are mown where large stones, 
riected obliquely, liaye described huge parabolic curves in 
the air, and fallen at a areat distance. Stones 8 1b in 
weif^t occur among the ashes which buried PompeiL The 
volcano of Antuco in Ohili is said to send stones flying to a 
distance of 36 mUes, and Cotopaxi is reported to have hurled 
a 200-ton block 9 miles. 

But in many great eruptions, besides a constant shower 
of stones and scoriee, a vast column of exceedingly fine dust 
rises out of the crater, sometimes to a height of more than 
a mile, and then spread outwards like a sheet of cloud. So 
dense sometimes is this dust-cloud that the sun is obscured, 
and for days together the darkness of night reigns for miles 
around the volcano. In 1822 this was the case at Vesuvius, 
the ashes not only falling thickly on the villages round the 
base of the mountain, but travelling as far as Ascoli, which 
is 56 Italian miles distant from the volcano on one side, and 
as Oasano, 106 miles on the other. But probably the most 
stupendous outpouring of volcanic ashes on recoid was that 
which took place, after a quiescence of 26 years, from the 
volcano Coseguina, in Nicaragua, during the early part of 
the year 1835. On that occasion utter darkness prevailed 
over a circle of 36 miles radius, the ashes falling so thickly 
that, even 8 leagues from the mountain, they covered the 
ground to a depth of about 10 feet It was estimated 
that the rain of dust and sand fell over an area at least 
270 ^ographical miles in diameter. Some of the finer 
materials, thrown so high as to come within the influence 
of an upper air-current, were borne away eastward, and fell 
four days afterwards at Kingston, in Jamaica — a distance 
of 700 miles. 

An inquiry into the origin of these showers of fragmenti^ 
materials brings vividly before ns some of the essentifd 
features of volcanic action. We find that bombs, sl^ and 
lapilli may be thrown up in comparatively tranquil states 
of a volcano, but that the showers of fine dust are discharged 
with violence, and only appear when the volcano becomes 
more energetic. Thus, at Ae constantly, but quietly, active 
volcano of Stromboli, the column of lava in the pipe may 
be watched slowly rising and falling with a slow rhythmicm 
movement. At every lue the surface of the lava swells up 
into blisters several feet in diameter, which by and by 
burst with a sharp explosion that makes the wallB of ^e 
crater vibrate. A doud of steam rushes out, carrying with 


it hundreds of fragmmits of the glowing lava, sometimes to 
a haigfatof 1200 f^t It is 1^ tte ascent of steam through 
its mass that a columuof lava is k^ boiling at the bottom 
of a crater, and by the explosion of successive larger bubbles 
of steam that the various bombs, slags, and fragments of 
lava are tom off and tossed into the air. It has often been 
notic^ at Vesuvius that, after each great concussion, a huge 
ball-like doud of steam rushes up from the crater. Doubt- 
less it is the sadden escape of that steam which causes the 
explosioiL The violence of the explosion will depend 
greatly upon the visddity of the lava, and the consequent 
resistance offered to the upward passage of the steam. 
Explosions and accompanying scoriae are abunddnt at 
Vesuvius, where the lavas are comparatively visdd ; they 
are almost unknown at Kilauea, where the lava is remark- 
ably liquid. 

^e steam, collecting into larger or smaller vesides, works 
its way upw^ through the substance of the molten lava. 
As the elasticity of this compressed vapour overcomes the 
pressure of the overlying lava^ it escapes at the surface, and 
there the lava is thus kept in ebullition. But this com- 
paratively quiet operation, which may be watched within 
the craters of manyactive volcanoes, does not produce clouds 
of fine dust. The friction of the millions of stones ascend- 
ing and descending through the air in the dark column 
above the crater, though it must doubtiess cause much dust 
and sand, can give rise to but an insignificant proportion of 
what is actually reduced to the condition of extreme subdi- 
vision necessary to produce widespread darkness and a thick 
far-reaching deposit of ashes. The explanation now ac- 
cepted calls in the explosive action of steam as the imme- 
diate cause of the trituration. A sudden and powerful 
explosion of steam, it is maintained, will blow the top of 
the lava column into dust, like water shot out of a gun. 
We must remember that the aqueous vapour by which 
many lavas are so largely impregnated must exist inter- 
stitially far down in the lavarcolumn, under an enormous 
pressure, and at a white heat The sudden ascent of lava 
so constituted will relieve the pressure rapidly without 
sensibly affecting the temperature of the mass. Conse- 
quently the white-hot steam will at length explode, and 
j^nce the molten mass containing it to the finest powder. 

Evidently no part of the operations of a volcano has 
greater geological significance than the ejection of such 
enormous quantities of fragmentary matter. In the first 
place, the foil of these loose materials round the orifice of 
discharge is one main cause of the growth of the volcanic 
cone. The heavier fragments gather around the vent, and 
^ere too the thidrest accumulation of finer dust takes 
place. Hence, though successive explosions may blow out 
the upper part of the crater-walls, and prevent the mountain 
from growing so rapidly in height, every eruption must add 
to the diameter of the cone. In the second place, as every 
shower of dust and sand adds to the height of the ground 
on whidi it falls, thick volcanic accumulations may be 
formed for beyond the base of the mountain. In these are 
entombed trees and other kinds'of vegetation, together with 
the bodies of many animals, as well as the works of man. 
Hence new geolorical formations arise which, in their 
component materiw, not only bear witness to the volcanic 
eruptions which produced them, but preserve a record of 
the land-surfaces over which t^y spread. In the third 
place, besides the distance to which the fragments may be 
hurled by volcanic explorions, or to which they may be 
diffused the ordinary aerial movements, we have to take 
into account the vast spaces across which the finer dust is 
sometimes borne by upper currents in the atmosphere. An 
instance has already been cited where ashes from Cose§^uia 
fdl 700 miles away, havmg been rarried all that lo^ 
distance by a high counter-current of air, moving apparently 
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at tha rate of aboat 7 mileBanhour in an opposite direction the lava cools rapidly, and gives nomeasureof thetempera- 
to th^ of the wind which Uew at thesorfiace. On sev^ tare even a short way underneath. Experiments made by 
occasions ashes from one of the Icelandic vdcanoes haye Bosyooid and Sainte-Olaire DeviUe on the Vesnvian lava 
fallen m thickly between the Orkney and Shetland Islands erupted in 1855, by thrusting thin wires of silver, iron, and 
that v&sels paraing there have had^ the unwonted deposit copper into the lava, indicated a temperature of scarcely 
shovelled off their ^cks in the morning. In the year 1783, 700” 0. Earlier observations of > similar kind, made in 
during an eruption of Skaptar-Jokull, so vast an amount of 1819, when a silver wire ^^th mch in diameter at once 
fine dust was ejected that the atmosphere over Iceland con- melted in the Vesuvian lava of that vear, gave a greatly 
tinned loaded with it for montlis afterwards. It fell in higher temperature. Evidence of the high temperature of 
such quantity over parts of Caithness — a distance of 600 lava has been adduced from the alteration it has ^ected 
miles — as to destroy the crops ; that year is still spoken upon refractory substances in its progress, as where, at 
of by the inhabitants as the year of ‘^the ashie.” Traces Torre del Greco, it overflowed the houses, and was after- 
of the same deposit were observed even as far as Holland, wards found to have fused ^e fine edges of flints, to have 
Hence it is evident that volcanic deposits may be formed decomposed brass into its component met^ the copper 
in regions many hundreds of miles distant from any active actually crystallising, and to have melted silver, and even 
volcano. A single tliin layer of volcanic detritus in a group sublimed it into small octohedral crystals. But such facts, 
of sedimentary strata would tlius not of itself prove the though full of interest and importance, give us no clue to 
existence of contemporaneous volcanic action in its neigh- the absolute initial temperature of the lava, which must be 
bonrhood. It might be held to have been wind-borne from greatly higher than .that of the stream after several miles 
a volcano in a distent and separate region. of descent on th5 mountain slopes, and after some hours or 

Lavorsireanu. — A microscopic examinatiou of their in- days of cooling, 
timate structure shows that lavas have been truly molten In spite of this very high temperature, however, the lava 
rocks. They usually consist fundamentally of a glass issues abundantly charged with aqueous vapour, to the 
through which are diffused, in greater or less abundance^ expansion of which, as we have seen, its ebullition and ei- 
various microlites and crystals. Their degree of liquidity, pulsion are mainly dua As this vapour at once begins to 
at the time of emission, seems to depend on the extent escape when the lava issues into the air, it shows itself by a 
to which the rock remains in the condition of glass, dense white cloud hanging over the moving mass. The 
viscidity increasing with the development of the microlites lava streams of Vesuvius sometimes appear with as large 
and crystals out of the glassy menstruum in which, no and dense a steam cloud at their lower ends as that which 
doubt, originally their component molecules were diffused, escapes at the same time from the main crater. Even after 
The fluidity may also be governed in no small degree by the molten rnt^ Ji^s flowed several miles, steam continues to 
the amount of vapour existing interstitially in the molten rise abundantly both from its end and from numerous 
mass. Mr Scrope indeed contended that aqueous vapour points along its surface. 

was the main cause of the mobility of such cimtelline From the wide extent of basalt dykes, such as those 
lavas as those of VMUviw But even where we lava of Britain, some of whi(^ rise to the surface at a distance 
pours forth with a liquidity like that of melted iron, it of 200 miles and upwards from the mflin volcanic regions 
speedily assumes a more viscid motion, as the process of of their time, it is evident that the molten lava may 
devitrification advances and the rock is expos^ to the sometimes occupy a far greater superficial area under^ 
chilling effects of radiation and of contact with air and neath than the mere circumference of the actual pipe 
soil An interesting fact, admirably shown by the micro- or of the volcanic cone. We must conceive of a vast reser- 
scope, but often ea^y observable with the naked eye, is voir of melted rock impregnated with superheated steam, 
that in lava still liquid and mobile well>defined crystals and impelled upwards by the elastic force of the vapour, 
mike their appearance. These sometimes are broken daring The lava may be regarded rather as the sign than as the 
the continued movement of the surrounding mass, the cause of volcwic action. It is the pressure of the impris- 
separated fragments becoming involved in the general glassy oned vapour, and its struggles to get free, which produce the 
baw or portions of that base, are injected into the fractures subterranean earthquid^es, the explosions, and the outpoui^ 
of the crystals. Well-defined crystals of leucite may be ing of lava. As soon as the vapour finds relief, the terres- 
eeen in specimens of Vesuvian lava, which has been l^ed trial commotion calms down again, and the quiescence con- 
out from a white-hot stream, impressed with a stamp, and tinues untQ another accumulation of vapour demands a re- 
thus suddenly congealed. On the other hand, the obsidians petition of the same phenomena. 

have solidified in the condition of complete glass, often It is evident that the vapour may succeed in eflecting its 
vithout any ti^e of devitrification. The green pj^xenic escape without driving molten r^ up to the surface, 
lava of Hawaii e^ibits so extreme a degree of fluidity that, There may be tremendous explosions without an actual 
during its ebullition in pools of the crater, jets not more outcome of lava. But, in most cases, so intimately are 
than a quarter of an inch in diameter are tossed up, and, vapours and lava commingled in the subterranean reservoirs 
falling back on one another, make a column of hardened that they rise together, and the explosions of the one lead 
tears of lava,” while, in other places, the jets thrown up and to the outflow pi the other. The first point at which the 
blown aside by the wind give rise to long threads of gUss lava makes its appearance at the surface will largely de- 
which lie riiickly together like mown grass, and are known pend upon the structure of the ground. Two causes have 
by the n^ivM under the name of Pole’s Hair, after one of been assigned in a foregoing section (p. 244) for the fissur- 
their divinities.^ ing of a volcanic cone. As molten mass rises within the 

It would be of the highest interest and importance to chimney of &e volcano, continued explosions of vaponr take 
know accnrateljp’ the temperate with which a lava stream place from its upper surface, the violence of which may be 
issues. The diflbsul^ of making any direct observation at inferred from the vast clouds of steam, of ashes, and of 
the point of outflow has hitherto been insuperabte. stones which are hurled to so great a height into the air. 
Measurements have been taken at various distances below These explosions must at the same time powerfully affect the 
the point where the moving lava could be safely approached; sides of the funnel, expos^ as these are to the enormous 
but thaee are not satisfactory, seeing that the outer crust of pressare exerted by the imprisoned vapour. We cannot 

therefore be sui^rised that, when a volcano experiences 

^ Duis, CM. U.S. BoBfhr. Mvpyd., p. 179. shocks of snch intensity as to be felt over a radius 100 



YOLOAmo lonoir.] 

milea or more, its aides diotdd at last gi^e way, and 'large 
diTergent flasiires ahoidd be opened down its oona Again, 
the hydrostatic pressure of the oolnmn of lava must have 
a potent influence. At a depth of 1000 feet below the 
top of the column the pressure exerted on each square foot 
of the surrounding walls must amonnt to more than 80 
tons. We may well believe that such a force, acting upon 
the walls of a funnel already shattered by a succession of 
terriflc explosions, wfll be apt to prove too great for their 
resistance. T^ien this happens, the lava pours forth from 
the outside of the cone. So Assured is the cone some- 
times that the lava issues freely from many points. A 
volcano so affected has been gra^ically described as 
^‘sweating Are.*’ More usually the lava issues only from 
one or two points. Should these lie well down on the cone, 
far below the summit of the lava-column, the lava, on its 
flrst escape, driven by hydrostatic pressure, will sometimes 
^nt up high into the air^a fountain of molten rock. 
This was observed in 1791 on Vesuvius, and in 1832 on 
Etna. In the eruption of 1852 at Mauna Loa, an unbroken 
fountain of lava, from 200 to 700 feet in height and 1000 
feet broad, burst out at the base of the cone. Similar 
geysers” of molten rock have subsequently been noticed 
in the same region. Thus, in March and April 1868, four 
flery fountains, throwii^ the lava to heights varying from 
500 to 1000 feet, continued to play for several weeks. 

In a lofty volcano, therefore, the chances are always 
rather against the lava rising to the lip of the crater and 
flowing out there. It does so now and then; but more fre- 
quently it escapes from some fissure or orifice in a weak part 
of the cone. In minor volcanoes, on the other hand, where 
the explosions are leas violent, and where the thickness of 
the cone in proportion to the diameter of the funnel is often 
greater, the lava very commonly rises in the crater. Should 
the crater walla be too weak to resist the pressure of the 
molteu mass, they will give way, and the lava will rush out 
from tiie breach. This is seen to have happened in several 
of the puys of Auvergne, so well figured and described by 
Mr Sorope. But if &e crater be massive enough to with- 
stand the pressure, the lava, if still impelled upward by the 
struggling vapour, will at last flow out from the lowest part 
of the rim. 

It was at one time sunposed that lava beds could not 
consolidate on such steep cuopM as those of most volcanoes, 
and that their present inclined position was to be attributed 
to a central upheaval of each mountain. This idea formed 
the subject of the famous theory of elevation-craters {JErhe- 
bufigskrcUere) of L. von Bach, K de Beaumont, and other 
geologists. It was a matter of prime importance in the 
interpretation of volcanic action to have this question settled. 
To Oonstant Prevost bdongs the merit of having completely 
exposed the fallacy of this theory. He poin^ out that 
there was no more reason why lavas should not consolidate 
cn steep slopes than timt tears or drops of wax should not 
do sa Mr Foulett Bcrope also showed conclusively that the 
steep slope of the lava-beds of a volcanic cone was original. 
Sir Charles Lyell and Mr Hartung subsequently obtained 
abundant additional evidence from the Canary Islands, 
Etna, and other volcanic districts, to disprove the elevation 
theory. Geologists are now agreed that thick sheeto of 
lava, with all their characteristic features, can consolidate 
on slopes of even 36^ and 40^ The lava in the Ebwaii 
Islands has cooled rapidly on sbpes of 25*^, that from 
Vesuvius, in 1855, is here and there as steep as 80®. On 
the east side of Etna, a cascade of lava, which poured, in 
1689, into the vast hollow of the Cava Grande, has an in- 
clination varying from 18® to 48®, with an average thickness 
of 16 feet OnMauna Loa some lava-flows are said to have 
congealed on slopes of 49®, 60®, and even 80®, though in 
these cases it could only be a layer of rook stiffening and 
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i adhering to the surface of the steep slope. Even when it 
» consolidates on a steep slope, a stream of lava forms a sheet 
i with parallel, upper, and under surfaces, a general uniformity 
\ of thickness, and often greater evenness of surface than 
where the angle of descent is low. 

' At its first appearance, where it issues from the tyinniitiij nj 
the lava glows with a white heat, and flows with a motion 
which has been compared to that of honey or of melted iron. 
It soon becomes red, and, like a coal fallen from a hot 
; fireplace, rapidly grows dull as it moves along, until it 
. assumes a black, cindery aspect. At the same time the 
. surface congeals, and soon becomes solid enough to support 
\ a heavy block of stone. Its aspect depends, not merely on 
L the composition and fluidity of the lava, but on the point 
» of egress, whether from the crater or from a fissure, on the 
\ form of the ground, the angle of slope, and the rapidity of 
I flow. Lavas which have been kept in ebullition within 
the central chimney are apt to acquire a rough cellular tex- 
I ture. The surface of the moving stream breaks up into 
rough brown or black cinder-like slags, and irregular rugged 
> cakes, which, with the onward motion, grind and grate 
' against each other with a harsh metallic sound, sometimes 
rising into rugged mounds or ^tting seamed with rents and 
' gashes, at the bottom of which the red-hot glowing lava 
may be seen. When lava escapes from a lateral fissure 
it may have no scoriss, but its suif ace will present froth-like, 
curving lines, as in the scum of a slowly flowing river, or 
will be arranged in curious ropy folds, as the layers have 
successively flowed over each other and congealed. These 
and many other fantastic coiled shapes were exhibited by 
the lava which flowed from the side of Vesuvius in 1858. 
A large area which has been flooded with lava is perhaps 
the most hideous and appalling scene of desolation anywhere 
to be found on the surface of the globe. 

A lava stream at its point of escape from the side of a 
volcanic cone occupies a comparatively narrow breadth; 
but it usually spreads out as it descends, and moves more 
slowly. The sides of the moving mass look like huge em- 
bankments, or like some of the long mounds of ^‘cli^exs” 
one sees in a great manufacturing district The advancing 
end of the mass is often much steeper, creeping onward like 
a great wall or rampart, down the face of which the rough 
blocks of hardened lava are ever rattling. 

The rate of movement is regulated by the fluidity of the 
lava, by its volume, and by the form and inclination of the 
ground. Hence, as a rule, a lavsrstream moves faster at 
first than afterwards, because it has not had time to stiffen, 
and its slope of descent is considerably steeper than further 
down the mountain. One of the most fluid and swiftly 
flowing lavapstreams ever observed on Vesuvius was that 
erupted on 12th August 1805. It is said to have rushed 
down a space of S Italian (3} English) miles in the first four 
minutes, but to have widened out and moved more slowly 
as it descended, yet finally to have reached Torre del Greco 
in three hours. A lava erupted by Mauna Loa in 1852 
went as fast as an ordinary stage-coadi, or 15 miles in two 
hours. Long after a current 1^ been deeply crusted over 
with slags and rough slabs of lava it continues to creep 
slowly forward for weeks or even months. 

It happens sometimes that, as the lava moves along, the 
pressure of the still molten mass inside bursts through the 
outer hardened and deeply seamed crust, and rushes out 
with, at first, a motion much more rapid than that of the 
main stream ; but such an offshoot rapidly congeals and 
comes to rest, though sometimes not l^fore doing much 
damage to vineyards, gardens, houses, or other property in 
its course. Any sudden change in the form or slope of the 
ground, too, wlU affect the flow of the lava. Thi^ shonld 
the stream reach the edge of a steep defile or cliff, it ^ 
pour over it in a cataract of glowing molten rock, with 
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olondB of steam, diowers of fragments, and a noise ntteriy 
indesoribabla Or if, on the ot&r hand, dm oarnnt 
enoonnter a ridge or hill aorosa its path, it will aeomnnlate 
in front of it until it either finds egress round the aide or 
actually oTerrides and entombs the obstacle. The hardened 
crust or shell within whidi the still fluid laTa moves serves 
to keep the mass from spreading. We often find, however, 
tiiat the lava has subsided here and there inside its cmst, 
and has left curious cavernous spaces and tunnels. Into 
these, when the whole is cold, we may creeps and may find 
them sometimes festooned and hung with stalactiteB of lava. 

As a rule a lavaetream shows three component layers. At 
its bottom lies a rough, slaggy mass, produced by the rapid 
cooling of the lava, and the breaki^ up and continued 
onwaid motion of the scoriform layer. The central and 
main portion of the stream consists of solid lava, often, 
however, with a more or less carious and vesicular texture. 
The upper part, as we have seen, is a mass of rough broken- 
up sl^gs, Bcorim, or dinkers. The proportions borne by 
these respective layers to each other vary continually. Some 
of the more fluid ropy lavas of Vesuvius have an inconstant 
and thin slaggy crust ; others may be said to consist of 
litde else than scoris from top to bottom. These divert 
gences in texture seem to depend largely upon the amount 
6[ interstitial steam imprisoned within the lava, and the 
conditions under which it can effect its escape. Throughout 
the whole mass, but more especially along its upper surface, 
the steam under its diminished pressure expands, and push- 
ing the molten rock aside, segr^tes into small bubbles or 
irregular cavities. Hence, when the lava solidifies, these 
steam-holes are seen to be sometimes so abundant that a 
detached portion of the rock contaming them will float in 
water. They are often elongated in the direction of the 
motion of the lava-siream. 

But, besides producing a general vesicular texture in the 
upper parts of the lava-stream, the aqueous vapour gives 
rise to much more striking features on the surface of the 
lava. If the outburst takes place from an orifice or fissure 
on the exterior of the volcanic cone, so vast an amount of 
steam will rush out there, with such boiling and explosion 
of the lava, that a cone bombs, and slags, and irregular 
lumps of lava, will probably form round the spot — ^in fact 
a miniature or parasitic volcano, which will remain as a 
marked cone on its parent mountain long after the eruption 
which gave it birth has ceased. Moreover, even after such 
abundant discharge of steam, the lava-stream continues to 
exhale it, as it were, from every pore. Here and there on 
the surface of the moving mass a fissure opens, and a 
column of roaring hissing vapours rushes out from it, 
accompanied as More by an abundant discharge of lava- 
ingments, or even by the rise and outflow of the lava from 
benMh. Some lava-streams are thus dotted over with 
small cones a few feet or yards in height. Besides the 
steam which, in condensing, makes its presence so con- 
spicoons, many other vapours entangled in the pores of tiie 
lava escape from its fissures. The points at which vapours 
are C(q>ion8ly disengaged are termed futnaroh. Among the 
exhalations, chlorides may be mentioned as particuarly 
prominent ; chloride of so&um frequently shows itself, not 
only in fissures, but even over the cooled cmst of the lava, 
in small crystals, in tufts, or as a granular and even glassy 
incmstation. dUoride of iron is deposited as a yellow 
coating at the fimarBle, where also bright emerald green 
films and scales of chloride of copper may be more rarely 
observed. Many chemical changes take placein the escape 
of the vapours through the lava. Thus specnlar-iron, 
probably the result of the mutual decomposition of steam 
and iron chloride^ forms abundant scales, plates, and small 
crystals in the /umaroU and vesicles of the lava. Sal- 
ammoniac also appears in large quantity on many lavas, not 
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merdy in the fissures, but also on the upper surface of the 
current Tl^ salt is not directly a vokanie prodnot, but 
result! from some decomposition, pmba^ from lhat of the 
aqueona vapour, whereby a comDiuaitiou is formed with 
atmospheric nitrogen. 

The hardened crust of a lava-stream is a bad conductor 
of heat Consequently, when the surface of the mass haa 
become cool enough to be walked npo^ the red hot mass 
may be observed through the rents to lie only a few indbea 
below. Many mrs therefore may elapse before the 
temperature of the whole mass has ftllen to that of the 
surrounding soil Eleven months after an eruption of 
Etna, Spidhnzani could see that the lava was still red hot 
at the bottom of the fissures, and a stick thrust into one of 
them instantly took fire. The Vesnvian lava of 1785 was 
found by Breislak seven years afterwards to be still hot and 
steaming internally, though lichens had already taken root 
on its surface. The ropy lava erupted by Vesuvius in 
1858 was observed in 1870 to be still so hot, even near 
its termination, that steam issued abundantly from its rents,, 
many of which were too hot to allow the hand to be held 
in them. Hoffmann records that the lava which flowed 
from Etna in 1787 was still steaming in 1830. But still 
more remarkable is the case of JoruUo, in Mexico, which sent 
out lava in 1759. Twenty-one yean later a cigar could 
still be lighted at its fissures ; after 44 years it was still 
visibly steaming ; and even in 1846, that ^ after 87 preara 
of cooling, two vapour columns were still rising from 

This extremely slow rate of cooling has justly been re- 
garded as a point of high geological significance in regard 
to the secular cooling and probable internal temperature of 
our globe. Some ^legists have argued indeed that, if so 
comparatively smaO a portion of molten matter as a lava 
stream can maintain a high temperature under a thin, cold 
crust for so many ^ean, we may, from analogy, feel little 
hesitation in believing that die enormously vaster mass of tho 
globe may, beneath its relatively thin crust, still continue 
in a molten condition within. More legitimate deductions,, 
however, might be drawn, if we knew more accurately and 
precisely in each case the rate of loss of heat, and how it 
varies iu different lava-streams. Sir William Thomson, for 
instance, has suggested that, by measuring the temperature 
of intrusive masses of igneous rock in cM-workiugs and 
elsewhere, and comparing it with that of other non-volcantc 
rocks in the same r^ons, we might obtain data for calcu- 
lating tbe time which has elapsed since these igneous sheets 
were erupted. 

In its descent a stream of lava may reach a water-course, 
and, by throwing itself as a great embankment across the 
stream, may pond back the water and form a lake. Snob 
is the origin of the picturesque Lake Aidat iu Auvergne. 
Or the molten current may usurp tbe channel of the stream, 
and completdy bury the whole valley, as bas happened 
a^ln and again among the vast lava-fields of Iceland. No 
change in physiography is so rapid and so permanent as this; 
The c^nel which has required, doubtlea^ many thousands 
of years for the water laboriously to excavate, is sealed up 
in a few hours under 100 feet or more of stone, and a stiu 
lonm interval may elapse before this newer pQe is similariy 
eroded. 

By suddenly overflowing a brook or pool of water, molten 
lava sometimes has its outer crust shattered to fragmenta 

a sharp explosion of tbe generated steam, while the fluid 
mass within rushes out on iXL sides. Numerous instances 
have occurred where the lavas of Etna and Vesuvius havepro- 
trnded into the sea. Thus a current from the latter monn* 
tain entered the Mediterranean at Torre del Oreco in 1794, 
and poshed its way for 360 feet outwards, with a breadth of 


1 E. fioUddtn, quoted by KsomAim, OM, L p. 1601 
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1100 and a heiglit of 15 feet So quietly did it advance 
that Breialak conld sail round it in a boat and observe its 
progress. 

pacing from a fluid to a solid condition, and thus 
contracting, lava acquires different structures. Lines of 
divisional planes or joints traverse it, especially perpendi- 
cular to the upper and under surfaces of the sheet These 
linos at various irregular distances cross each other so as to 
divide the rock into rude prisms* Occasionally another 
series of joints at a right angle to these traverses the moss 
parallel with its bounding surfaces, and thus the rock 
acquires a kind of flssile or bedded appearance. The most 
characteristic structure, however, among volcanic rocks is 
the prismatic, or, as it is incorrectly termed, basaltic.” 
Where this arrangement occurs, as it does so commonly in 
basalt, the mass is divided into tolerably regular pentagonal, 
hexagonal, or irregularlv polygonal prisms or columns, set 
close together at a right angle to the main cooling sur- 
faces. These prisms vary from 2 or 3 to 18 or more 
inches in diameter, and range up to 100 or even 150 
feet in length. 

Considerable discussion has arisen as to the mode in 
which this columnar structure has been produced. The 
experiments of Mr Gregory Watt were supposed to explain 
it by the production of a number of spherical concretions 
in the cooling mass, and the gradual pressure of those soft 
balls into hexagonal columns, as the mass contracted in 
cooling. He melted a mass of basalt, and on allowing it to 
cool observed that, when a small portion was quickly 
chilled, it took the form of a kind of slag-like glass, not 
differing much in appearance from obsidian ; a larger mass, 
more slowly cooled, returned to a stony state. He remarked 
that during this process small globules make their appear- 
ance, which increase in size by the successive formation of 
external concentric coats, like those of an onion. And be 
supposed, as each spheroid must be touched by six others, 
the whole, if exposed to the same pressure acting in every 
direction, must be squeezed into a series of heziagons. To 
account, however, for a long column of basalt, we should 
have to imagine a pile of balls standing exactly centrically 
one upon the other, an arrangement which seems hardly 
possible. The prismatic structure is a species of jointing, 
due to the contraction of the rock as a whole, and not to 
the production of any internal peculiarities of texture. The 
concretionary structure associated with the columnar arises 
from a common tendency to weather out into nodular forms, 
and may be observed even where the rock is not columnar. 
Prismatic forms have been superinduced upon rocks, by a 
high temperature and subsequent cooling, as where coal 
ini sandstone have been invaded by basalt They may 
Hkewise be observed to arise during the consolidation of a 
Bubstance, as in the case of starch. In that substance the 
Bolumnar structure is apt to radiate from certain centres, 
as may also be seen sometimes in basalt and other igneous 
rocks. 

Mr Mallet has recently investigated this subject, and con- 
cludes that ** all the salient phenomena of the prismatic and 
jointed structure of basalt can be accounted for upon the 
admitted laws of cooling, and contraction thereby, of melted 
rock possessing the known properties of basalt, the essential 
conditions being a very general homogeneity in the mass cool- 
ing, and that the cooling shall take place edowly, principally 
from one or more of its surfaces.”^ 

In the more perfectly columnar basalts the columns are 
sometimes articulated, each prism being separable into 
veitebras, with a cup and ball socket M each articulatioa 
This peculiarity is traced by Mr Mallet to the contraction 
of each prism in its length and in its diameter, and to the 
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consequent production of transvene joints, which, as the 
rMultant of the two contracting strains, are oblique to the 
sides of the prism, but, as the obliquity lessens towards the 
centre, assume necessarily, when perfect, a cup^hape, the 
convex surface pointing in the same direction as that in 
which the prism has grown. This explanation, however, 
will hardly account for cases, which are not uncommon, 
where the convexity points the other way, or where it is 
sometimes in one direction, sometimes in the other.* The 
remarkable spheroids which appear in many weathered 
igneous rocks besides basalts may probably be due to 
some of the conditions under which the original contractions 
took place. They are quite untraceable on a fresh fracture 
of the rock. It is only after some exposure to the weather 
that they begin to appear, and then they gradually crumble 
away by the successive formation and disappearance of 
external weathered crusts or coats, which fall off into sand 
and clay. Almost all augitic or hornblendic rocks, even 
granite, exhibit the tendency to decompose into rounded 
spheroidal blocks. 

By the outpouring of lava two important kinds of geo- 
logical change ore produced. In the first place, the surface 
of a country is thereby materially changed. Stream-courses, 
lakes, ravines, valleys, in short all the minor features of a 
landscape, may be completely overwhelmed under a sheet 
of lava, 100 feet or more in thickness. The drainage of the 
district is thus effectually altered, and all the numerous 
changes which flow from the operations of running water 
over the land are arrested and made to begin again in new 
channels. In the second place, considerable alterations 
may likewise be caused by the effects of the heat and 
vapours of the lava upon the subjacent or contiguous ground. 
Instances have been observed in which the lava has actually 
melted down opposing rocks, or masses of slags, on its own 
surface. Interesting observations, already referred to, have 
I been made at Torre del Greco under the lava stream which 
overflowed part of that town in 1794. It was found that 
the window-panes of the houses had been devitrified into 
a white, translucent, stony substance, that pieces of lime- 
stone had acquired an open, sandy, granular texture, with- 
out loss of carbonic acid, and that iron, brass, lead, copper, 
and silver objects had been greatly altered, some of the 
metals being actually sublimed. We can understand 
therefore that, retaining its heat for so long a time, a mass 
of lava may induce many crystalline structures, rearrange- 
ments, or decompositions in the rocks over which it comes 
to rest, and proceeds slowly to cool. This is a question of 
considerable importance in relation to the behaviour of 
ancient lavas which have been intruded among rocks 
beneath the surface, and have subsequently been exposed, 
as will be referred to in the sequel 

But, on the other hand, the exceedingly trifling change 
produced even by a massive sheet of lava has often been 
remarked with astonishment. On the flank of Vesuvius we 
may see vines and trees still flourishing on little islets of 
the older land-surface completely surrounded by a flood of 
lava. Professor Dana has given an instructive account of 
the descent of a lava-stream from Kilauea in June 1840. 
Islet-like spaces of forest were left in the midst of the lava, 
many of the trees being still alive. Where the lava flowed 
round the trees the stumps were usually consumed, and 
cylindrical holes or casts remained in the lava, either empty 
or filled with charcoal In many cases the fallen crown of 
the tree lay near, and so little damaged that the epiphytic 
plants on it began to grow again. Yet so fluid was the 

■ Mr Scrope pointed this out (Oeol. Mag., September 1876), tho^h 
Mr Mallet {Ibid., November 1876) repUed that in auch caace tee arti- 
culations must ^ formed just about the dividing surfi^ tetween 
tee port of tee rock idiioh cooled flrom above, and that which cooled 

from below. _ ^ 

A. — 32 


GEOLOGY 


^ See an abetract of his paper, Proc. Rog, Soe., January 1876. 
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laTa that it huug iu pendent etalactitee from the branchee, 
which neYertheless, though clasped round by the molten 
rock| had barely their buk scorched. Again, for nearly 
100 years there has lain on the flank of Etna a large sheet 
of ice which, originally in the form of a thick mass of snow, 
was overflowed by the molten flood, and has thereby been 
protected from the evaporation and thaw which would 
certainly have dissipated it long ago, had it been exposed to 
the air. The heat of the lava has not sufficed to melt it. 
There seems reason to suspect, however, that in other cases 
snow and ice have been melted in large quantities by over- 
flowing lava. The great floods of water which rushed down 
the flank of Etna, alter an eruption of the mountain in the 
spring of 1755, have been thus explained. 

One further aspect of a lava-stream may be noticed 
here — ^the effect of time upon its surface. While all kinds 
of lava must, iu the end, crumble down under the influence 
of atmospheric waste and, where other condltiotis permit, 
become coated with soil and support some kind of vegetar 
tion, yet extraordinary differences may be observed in the 
facility with which different lava-streams yield to this 
change, even on the flank of the same mountain. Eveiy one 
who ascends the slopes of Vesuvius remarks this fact 
After a little practice it is not difficult there to trace the 
limits of certain lavas even from a distance, in some cases 
by their verdure, in others by their barrenness. Five 
hundred years have not sufficed to clothe with green the 
still naked surface of the Catanian lava of 1381 ; while 
some of the lavas of the present century have long given 
footing to bushes of furze. tSome of the younger lavas of 
Auvergne, which certainly flowed in times antenor to those 
of history, are still singularly bare and rugged. Yet, on 
the whole, where lava is directly exposed to the atmosphere, 
without receiving protection from occasional showers of 
volcanic ash, or being liable to be washed bare by heavy 
torrents of rain, its surface decays in a few years sufficiently 
to afford soil for a few plants in the crevices. When these 
have taken root they help to increase the disintegra- 
tion. At last, as a more or less continuous covering of 
ve^tation spreads over the rock, the traces of its volcanic 
origin one by one fade away from its surface. Some of 
the Vesuvian lavas of the present century already support 
vineyards. 

Torrents of Water and Mud , — We liave seen tliat large 
quantities of water accompany many volcanic eruptions. 
In some cases, where ancient crateMakes or internal reser- 
voirs have been shaken by repeated detonations, and finally 
disrupted, the mud which has thus been produced issues 
at once from the mountain. Such ** mud-lavas,” on ac- 
count of their liquidity and swiftness of motion, are more 
dreaded for their destructiveness than even the true melted 
lavas. On the other hand, rain or melted snow, rushing 
down the cone and taking up loose volcanic dust, is con- 
verted into a kind of mud that grows more and more 
pasty as it descends. The mere sudden rush of such large 
bodies of water down the steep declivity of a volcanic 
cone cannot fail to effect much geological change. Deep 
trenches are cut out of the loose volcanic slopes, and some- 
times large areas of woodland are swept away, the debris 
being strewn over the plains below. 

During the great Vesuvian eruption of 1622 a torrent of 
this kind poured down upon the villages of Ottajano and 
Massa, overthrowing walls, filling up streets, and even 
burying houses with their inhabitants. It was by similar 
streams from the same volcano that some of the Boman cities 
on its flanks were overwhelmed in the first century. Many of 
the volcanoes of Central and South America discharge large 
quantities of mud directly from their craters. Thus in the 
year 1691 ImbSburu, one of the Andes of Quito, emitted 
floods of mud, so largely charged with dead fish that pesti- 


lential fevers arose from the subsequent effluvia. Seven 
years later (1698), daring an exj^osion of another of the 
same range of lofty mountains, Cargnairazo (14,706 feet), 
the summit of the cone is said to have fallen in, while 
torrents of mud, containing immense numbers of the 
fish Pymelodus Cydopum^ poured forth and covered the 
ground over a space of four square leagues. The carbon- 
aceous mud (locally called moya) emitted by the Quito 
volcanoes sometimes escapes from lateral fissures, sometimes 
from the craters. Its organic contents, and notably its 
siluroid fish, which are the same as those found living in 
the streams above ground, prove that tlie water Is derived 
from the surface, and accumulates in craters or underground 
cavities until discharged by volcanic action. Similar but 
even more stupendous and destructive outpourings have 
taken place from the volcanoes of Java, where wide 
tracts of luxuriant vegetation have at different times been 
buried under masses of dark grey mud, sometimes 100 
feet thick, with a rough hillocky surface from which the 
top of a submerged palm-tree might have been seen pro- 
truding. 

Between the destructive effects of mere water-torrents and 
that of these mud-floods there is, of course, the notable 
difference that, whereas in the former case a portion of the 
surface is swept away, in the latter, while sometimes con- 
siderable demolition of the surface takes place at first, the 
main result is the burying of the ground under a new 
tumultuous deposit by which the surface is greatly changed, 
not only as regards its temporary aspect, but in its more 
permanent features, such as the position and form of its 
water-courses. 

Mud‘Volcanoes, — Though probably seldom if ever strictly 
volcanic in the proper sense of that term, certain remark- 
able orifices of eruption may be noticed here to which the 
names of mud-volcanoes, salses, air-volcanoes, and maca- 
lubas have been applied. These are conical hills formed 
by the accumulation of fine and usually saline mud, which, 
with various gases, is continuously or intermittently given 
out from the orifice or crater in the centre. They occur in 
groups, each hillock being sometimes less than a yard in 
height, but ranging up to elevations of 100 feet, or even 
sometimes, as in the plains of the lower Indus, to 400 feet. 
Like true volcanoes, they have their periods of repose, when 
either no discharge takes place at all, or mud oozes out 
tranquilly from the crater, and their epochs of activity, 
when large volumes of gas, and sometimes columns of 
flame, rush out with considerable violence and explosion, 
and throw up mud and stones to a height of several hundred 
feet. 

The gases play much the same part therefore in these 
phenomena that steam does in those of true volcanoes. 
They consist of carbonic acid gas, carburetted hydrogen, 
sulphuretted hydrogen, and nitrogen. The mud is usually 
cold. In the water occur various saline ingredients, among 
which common salt generally appears. Naphtha is likewise 
frequently present Large pieces of stone, differing from 
those in the neighbourhood, have been observed among the 
ejections, indicative doubtless of a somewhat deeper source 
than in ordinary cases. Heavy rains may wash down the 
minor mud cones and spread out the material over the 
ground, but gas-bubbles again appear through the sheet of 
mud, and by degrees a new series of mounds is once more 
thrown up. 

There can be little doubt that tliese phenomena are to be 
traced to chemical changes in progress underneath. Dr 
Daubeny explained them in Sicily by the slow combustion 
of beds of sulphur. The frequent occurrence of naphtha 
and of inflammable gas points, in other cases, to the dis- 
engagement of hydro^rbons from subterranean strata. 

Mud volcanoes occur in Iceland, in SioUy (Macaluba), in 
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many dutricto of northern Italy, at Tamar and Kertoh, at 
Baku on the Caspian, oyer an area of about 1000 square 
miles near the month of the Indus, and in other parts of 
the globe. 

Ofueotu DiichoLrges , — Some of these belong to true 
yoloanic phenomena, others are closely associated with the 
mud-yolcanoes. To the former class we may assign the 
copious emanations of carbonic acid which so frequently 
take place in districts where volcanic activity has been long 
dormant or extinct. The gas either comes out directly from 
fissures of the rock, or rises dissolved in the water of springs. 
The old volcanic districts of Europe furnish many examples. 
Thus on the shores of the Laachor See — an ancient crater 
lake of the Eifel— carbonic acid gas issues from numerous 
openings called round which dead insects, and 

occasionally mice and birds may be found. In the, same 
region occur hundreds of springs more or less charged with 
the gas. The famous Valley of Death in Java contains one 
of the most remarkable gas-springs in the world. It is a 
deep, bosky hollow, from one small space on the bottom of 
whi(^ carbonic acid issues so copiously as to form the lower 
stratum of the atmosphere. Tigers, deer, and wild-boar, 
enticed by the shelter of the spot, descend and are speedily 
suffocated. Many of their skeletons, together with those 
of man himself, have been observed. 

In the second class of gas-springs we may group the 
emanations of carburetted hydrogen, which, when they 
take fire, are known as Fire-wells. They occur in 
many of the districts where mud-volcanoes appear, as in 
northern Italy, on the Caspian, in Mesopotomia, in southern 
Kurdistan, and in many parts of the United States. It 
has been observed that they rise especially in regions where 
beds of rock-salt lie undenioath, and as that rock has 
been ascertained often to contain compressed carburetted 
hydrogen, the solution of the rock by subterranean water, 
and the consequent liberation of the gas, has been offered 
as an explanation of these fire-wells. 

Geysers ^ — In various remons where volcanic action still 
continues, or where it has long been dormant, there occur 
eruptive fountains of hot water and steam, to which the 
general name of geysers is given, from the well-known 
examples in Iceland, which were the first to be seen and 
described. Besides the Great and Little Geysers, the 
Strokkr, and other minor springs of hot water in Iceland, 
other, perhaps still more striking, examples have in recent 
years been brought to light in that tract of the western 
territories of the United States set aside as the Yellow- 
stone National Park," and good illustrations are also found 
in New Zealand. A geyser possesses a vertical pipe in 
the ground, terminating at the surface in a basin which is 
formed of siliceous sinter, and may rise some feet or yards 
above the general level At more or less regular intervals 
rumblings and sharp detonations occur underneath, followed 
by an agitation of the water in the basin, and then by the 
violent expulsion of a column of water and steam to a con- 
siderable height in the air. The hot water contains silica 
in solution, which, on cooling and evaporating, is deposited 
at the surface] and thus the geyser builds up its basin, 
sometimes raising it into a long, solitary, finger-like pillar. 

Bunsen and Descloiseaux spent some days experimenting 
at the Icelandic geysers, and ascertained that in the Great 
Geyser, while the surface temperature is about 212^ Fahr, 
that of the lower portions of the tube is much higher — a ther- 
mometer giving as high a reading as 266® Fahr. The water 
there most consequently be 48® above the normal boiling- 
point, but is kept in the fluid state by the pressure of the 
overlying column. At the basin, however, &e water cools 
quickly. After an explosion it accumulates there, and 
eventually begins to boil. The pressure on the column 
below being thus relieved, a portion of the superheated 
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water flashes into steam, and as the change passes down tlie 
pipe, the whole column of water and steam rudies out with 
^eat violence. The water thereafter gradually collects again 
in the pipe, and after an interval of some hours the opera- 
tion is renewed. The experiments made by Bunsen proved 
the cause of the eruption to lie in the high temperature of a 
portion of the pipe. He hung stones by strings to different 
depths in the funnel of the geyser, and found that only 
those in the higher part were cast out by the rush of water, 
sometimes to a height of 100 feet, while at the same time 
the water at the bottom was hardly disturbed at alL^ 

These observations give an additional interest and im- 
portance to the phenomena of geysers in relation to those 
of volcanic action. They show that the eruptive force is 
steam; that the water column, even at a comparatively 
small depth, has a temperature considerably above 212®; 
that this high temperature is local ; and that the eruptions 
of steam and water take place periodically, and with such 
vigour as to eject large stones to a height of 100 feet 

§ 3. Structure of Volcanoee, 

It is now admitted that a volcano is due to the accamu- 
lation of material round the vent of eruption, and not to 
any blister-like expansion of the ground. The structure of 
a volcanic cone necessarily depends in great measure upon 
the nature of the substances ejected. The following are 
the more important and interesting types of this kind of 
structnre : — 

(1.) Gimee of Non-mlcanic MaieriaU * — ^These are due to 
the discharge of steam or other aeriform product through 
the solid crust without the emission of any true ashes or 
lava. The materials ejected from the cavity are wholly, or 
almost wholly, parts of the surrounding rocks through which 
the volcanic pipe has been drilled. Some of the cones sur- 
rounding the crater-lakes or maare of the Eifel consist 
chiefly of fragments of the underlying Devonian slates. 

(2.) Tuff-Conee^ Cinder-Cones , — Successive eruptions of 
fine dust and stones, often rendered pasty by getting mixed 
with the water so copiously condensed during an eruption, 
form a cone in which the materials are solidified by pres- 
sure into tuff. Sometimes the cones are made up only of 
loose cinders, like Monte Nuovo in the Bay of Baise. 
Cones consisting entirely of loose volcanic materials often 
arise on the flanks or round the roots of a great volcano, as 
happens to a small extent on Vesuvius, and on a larger 
scale upon Etna. They likewise occur by themselves apart 
from any lava-producing volcano, thougli usuallv they afford 
indications that columns of lava have risen in their funnels, 
and even now and then that this lava has reached the 
surface. Admirable examples are furnished by the cones 
of the Phlegrman fields near Naples. Ancient cones of a 
similar character occur among the Carboniferous rocks of 
Scotland. The materials of the cone are arranged in more 
or less regular beds which dip away from the funnel, their 
inclination corresponding with that of the cone. Inside the 
crater they slope steeply inward towards the crater-bottom. 

(3.) MvdrCones or SaUes are formed by the accnmulation 
and consolidation of mud round the vents of mud-volcanoes. 
They sometimes reach a height of 400 feet 

(4.) Lava-Cones , — These are comparatively rare, since, in 
most cases, the emission of lava is accompanied by the 
discharge of ashes. Owing to its liquidity, the lava flows 
off quickly, and the cones have very gentle slop^ The 
most remarkable examples are those in the Hawaii Islands 
described by Professor Dana. They attain a great height, 
but so small is their angle of inclination, that they may be 
described as only gently-sloping mounds, and their craters 
have been compart to vast open quarries on a hill or moor. 

* Bonsen, Awn, der Chemie und Pharmacies Ixii. (1847), p, 1. 
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(5.) {Tones of Tufand Zoml— T hese are by far the meet 
frequent They may be taken, indeed, as the typical form 
of volcanoes. Around the central vent the successive 
showers of scoriae and ashes gather, with occasional streams 
of lava, which from time to time descend different sides 
of the growing cone. The component strata have thus the 
usual inclination outwards, though, when seen in section 
along the crater-wall^ they look approximately horizontal. 
By continued explosions ^sures are formed in the sides of 
the cone. These are injected with lava, producing a net- 
work of dykes which strengthen the cone, or they serve as 
channels of racape for lava, and give rise to lateral erup- 
tions and minor or parasitic cones. As the main cone 
increases in diameter by the accumulation of fragmentary 
and molten ejections, it rises also in height, until at last few 
or no eruptions take place from its summit, but only from 
openings on its flankiL 

(6.) Submarine Volcanoes , — It is not only on the surface 
of the land that volcanic action shows itself. It takes place 
likewise under the sea, and as the geological records of the 
earth’s past history are chiefly marine formations, the 
characteristics of submarine volcanic action have no small 
interest to the geologist. Unfortunately, the phenomena 
of recent volcanic eruptions under the sea are for the most 
part inaccessible. Here and there, as among the islands of 
the Greek Archipelago and at Tahiti, elevation of the sea- 
bed has taken pl^e, and brought to the surfape beds of lava, 
which had been erupted and had consolidated under water. 
There does not appear to be any appreciable difference 
either in external aspect or in internal structure between 
such submarine lavas and those erupted on the land. Some 
of them are highly scoriaceous. There is no reason indeed 
why slaggy lava and loose scorim should not accumulate 
under the pressure of a deep column of the ocean. At the 
BLawaii Islands, on 25th February 1877, masses of pumice, 
daring a submarine volcanic explosion, were ejected to the 
surface, one of which struck the bottom of a boat with con- 
siderable violence and then floated. At the same time, 
when we reflect to what a considerable extent the bottom 
of the great ocean basins is dotted over with volcanic cones, 
rising often solitary from profound depths, we can under- 
stand how large a proportion of the actual eruptions may 
take place under the sea. The foundations of these volcanic 
islands doubtless consist of submarine lavas and fragmentary 
materials, which, in each case, continued to accumulate to a 
height of two or three miles, until the pile reached the 
surface of the water and the phenomena became subaerial. 
The immense abundance and wide diffusion of volcanic 
detritus over the bottom of the Pacific and Atlantic Oceans, 
even at distances remote from land, as has been made 
known by the voyage of the ‘‘ Challenger,” may indicate the 
prevalence and persistence of submarine volcanic action, 
thoi^h, at the same time, it must be admitted that an ex- 
tensive diffusion of volcanic debris from the islands is 
effected by winds and ocean-currents. 

§ 4. Geographical Distribution of Volcanoes, 

The chief facts under this head may thus be summar- 
ised. (1.) Volcanoes occur along the margins of the ocean 
basins, particularly along lines of dominant mountain ranges. 
Tlie vast hollow of the Pacific is girdled with a wide ring of 
volcanic foci (2. ) They rise as a striking feature in the heart 
of the ocean basins. Most of the oceanic islands are vol- 
canic. Even the coral islands have in all likelihood been built 
upon the tops of submarine volcanic cones. (3.) Volcanoes 
ate thus situated, as a rule, close to the sea. When they 
occur inland they sometimes appear in the neighbourhood 
of a large sheet of water. Yet so many instances have been 
observed where volcanoes have appeared at great distances 
from any sheet of water that the proximity of a hhe or of | 
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the sea cannot be regarded as necessary for the evolution oi 
volcanic phenomena. (4.) The dominant arrangement of 
volcanoes is in Imes along subterranean lines of weakness, 
as in the chain of the Andes, the Aleutian Islands, and the 
Malay Archipelago. (5.) Where the linear arrangement does 
not hold, it gives place to one in groups, as in It^y, Iceland, 
and the volcanic iriands of the great oceans. 

§ 5. Distribution of Volcanic Action in Time, 

Besides the existence of what are called extinct volcanoes, 
the geologist can adduce proofs of the former presence of 
active volcanoes in many countries where cones and craters 
and all ordinary aspects of volcanic mountains have long 
disappeared. Sheets of lava, beds of tuff, dykes, and neclre 
representing the sites of volcanic vents have been recog- 
nized abundantly. These manifestations of volcanic action, 
moreover, have as wide a range in geological time as they 
have in geographical area. Every great geological period, 
back at least as far as the Lower Silurian, has had its 
volcanoes. In Britain, for instance, there were active 
volcanic vents in the Lower Silurian period, whence the 
lavas and tuffs of Snowdon, Aran Mowddwy, and Cader Idris 
were ejected. The Lower Old Red Sandstone epoch was 
one of prolonged volcanic activity in central Scotland. The 
earlier naif of the Carboniferous period likewise witnessed 
the outburst of innumerable small volcanoes over the same 
region. During the Permian period a few scattered vents 
existed in the south-west of Scotland, and in the time of 
the New Red Sandstone some similar points of eruption 
appeared in the south of England. The older Tertiary ages 
were distinguished by the outpouring of the enormous 
basaltic plateaus of Antrim and the Inner Hebrides, 

Thus it can be shown that, within the same comparatively 
limited geographical space, volcanic action has been rife at 
intervals during a long succession of geological ages. The 
existing active volcanoes of Iceland rise from amid Tertiary 
lavas and tuffs, which form part of a great volcanic ridge, 
extending down through the Faroe Islands into the west of 
Britain. Volcanic action, which now manifests itself so 
conspicuously along certain lines, seems to have continued 
in that linear development for protracted periods of time. 
The actual vents have changed, dying in one place and 
breaking out in another, yet keeping on the whole along 
the same lines. 

§ 6. Causes of Volcanic Action, 

Volcanoes depend, of course, upon the internal heat of 
the planet as their prime source of energy. But the modus 
operandi whereby that internal heat manifests itself in 
volcanic action is a problem by no means of easy solution. 
Were this action merely an expression of the intensity of 
the heat, we might expect it to have manifested itself in a 
far more powerful manner in former periods, and to exhibit 
a regularity and continuity commexisurate with the exceed- 
ingly slow diminution of the earth’s temperature. But 
there is no geological evidence in favour of greater volcanic 
intensity in ancient times than in more recent periods; 
on the contrary, it may be doubted whether any of the 
PalsBozoic volcanoes equalled in magnitude those of the 
Tertiary period, or whether any of the latter ever produced 
such stupendous changes as have been effected by modem 
volcanoes still active. On the other hand, no feature of 
volcanic action is more conspicuous than its spasmodic 
fltfulnesa 

The mere presence of a high internal temperature, there- 
fore, would probably not of itself produce the phenomena 
of volcanoes, at least in the present condition of the planet. 
There can be no doubt that one essential exciting cause of 
volcanic action is the descent of water from the aurtece. 

It has already been pointed out how invariably steam plays 
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a chief part in Toloanio eraptiomi, how it issuea in yaat 
cbnda from the crater, and continnea to rise copiously from 
the lava even after the molten rook has travelled for some 
miles, and has assumed a solid surface. The quantity of 
water which descends into the interior must be enormous. 
The floor of the sea, the beds of rivers and lakes, are all 
leaky. Of the annual rain which sinks beneath the surface 
of the land, we cannot tell what proportion is detained and 
prevented from rising again in springs. Not only does this 
subterranean water percolate down cracks and joints, it 
inflltrates through the very pores of the rocks, and can do 
so even a^nst the pressure of steam on the farther side. 

Accordingly, there has arisen a very prevalent belief among 
geologists, that it is to the enormous expansive force of 
perhaps white-hot water finding access to, and imprisoned in, 
some of the heated empty spaces at the roots of volcanoes 
that the explosions of a crater and the subsequent rise of a 
lavorcolumn are due. It has been supposed that, somewhat 
like the reservoirs in which the hot water and steam accu- 
mulate uuder the Icelandic geysers, these volcanic spaces 
receive a constant influx of water from the surface, which 
cannot escape by other channels, but is in great part con- 
verted into vapour or retained in the fluid state at an enor- 
mously high temperature and under vast pressure. In the 
course of time, the materials Ailing up the chimney are 
unable to withstand the upward expansion of this imprisoned 
vapour and water, so that, after some premonitory rumb- 
lings, the whole opposing mass is blown out, and the vapour 
rashes up in the well-known masses of cloud. Meahwhile, 
the removal of the overlying column relieves some of the 
pressure from the water-charged lava, which therefore begins 
to rise in the funnel until it forces its way through some 
weak part of the cone, or pours over the top of the crater. 
After a time the vapour is expended, the energy of the 
volcano ceases, and there comes a variable period of repose, 
until a renewal of the same phenomena brings on another 
eruption. By such successive paroxysms it is supposed that 
the form of the internal reservoirs and tunnels become 
changed ; new spaces for the accumulation of superheated 
water are formed whence in time new volcanic vents issue, 
while the old ones gradually die out. 

As physical considerations negative the idea of a com- 
paratively thin crust surmounting a molten interior whence 
volcanic energy might be deriv^, geologists have found 
themselves involved in great perplexity to explain volcanic 
phenomena for the production of which a source of no groat 
depth would seem to be necessary. They have supposed 
the existence of pools or lakes of liquid lava lying beneath 
the crust, and at an inconsiderable depth from the surface. 
They have sometimes appealed to the influence of the con- 
traction of the earth’s mass, assuming that the contraction 
is greater in the outer than in the inner portions, and that 
the effect of this must be to squeeze out some of the 
internal molten matter through weak parts of the crust 
Oordier, for example, calculated that a contraction of only 
a single millimetre (about -^th of an inch) would suffice to 
force out to the surface lava enough for 500 eruptions, 
allowing 1 cubic kilometre (about 1300 million cubic 
yards) for each eruption. 

The influence of contraction as the grand source of 
volcanic energy has recently been insisted upon on quite 
different grounds by Mr Mallet, who has developed the 
theory that all the present manifestations of h 3 rpogene action 
are due directly to the more rapid contraction of the hotter 
internal mass of the earth, and the consequent crushing in 
of the outer cooler shell He points to the admitted diffi- 
culties in the way of connecting volcanic phenomena with 
the existence of internal lakes of liquid matter, or of a 
central ocean of molten rock. Observations made by him, 
on the effects of the earthquake shocks accompanying the 


volcanic eruptions of Vesuvius and of Etna, showed that 
the focus of disturbance could not be more than a few 
mUes deep^ — ^that, in relation to the general mass of the 
globe, it was quite superiicid, and could not possibly 
have lain under a crust of 800 miles or upwards in 
thickness. The occurrence of volcanoes in lines, and 
especially along some of the great mountain-chains of 
the planet, is likewise dwelt upon by him as a fact not 
sati^actorily explicable on any previous hypothesis of 
volcanic energy. But he contends that all these difficulties 
disappear when once the simple idea of cooling and contrac- 
tion is adequately realized. “ The secular cooling of the 
globe,” he remarks, ** is always going on, though in a very 
slowly descending ratio. Contraction is therefore con- 
stantly providing a store of energy to be expended in crush- 
ing parts of the crust, and through that providing for the 
volcanic heat But the crushing itself does nut take place 
with uniformity; it necessarily o/cts per saltum after accumu- 
lated pressure has reached the necessary amount at a given 
point, where some of the pressed mass, unequally pressed 
as we must assume it, gives way, and is succeeded perhaps 
by a time of repose, or by the transfer of the crushing action 
elsewhere to some weaker point Hence, though the 
magazine of volcanic energy is being constantly and steadily 
replenished by secular cooling, the effects are intermittent.” 
He offers an experimental proof of the sufficiency of the 
store of heat produced by this internal crushing to cause 
all the phenomena of existing volcanoes. The slight com- 
parative depth of the volcanic foci, their linear arrangement, 
and their occurrence along lines of dominant elevation 
become, he contends, intelligible under this hypothesis. 
For, since the crushing in of the crust may occur at any 
depth, the volcanic sources may vary in depth indefinitely ; 
and as the crushing will take place chiefly along lines of 
weakness in the crust, it is precisely in such lines that 
crumpled mountain-ridges and volcanic funnels should 
appear. Moreover, by this explanation it is sought to 
harmonize the discordant observations regarding the varia- 
tions in the rate of increase of temperature downward 
within the earth. In some parts of the crust the crushing 
must be much greater than in other parts ; and since the 
heat << is directly proportionate to the local tangential pres- 
sure which produces the crushing and the resistance there^ 
to,” it may vary indefinitely up to actual fusion. So long 
as the crushed rock remains out of reach of a sufficient 
access of subterranean water, there would, of course, be no 
disturbance. But if, through the weaker part^ water 
enough ^ould descend and be absorbed by the intensely 
hot crushed mass, it would be raised to a very high tem- 
perature, and, on sufficient diminution of pressure, would 
flash into steam and produce the commotion of a volcanic 
eruption. 

This ingenious theory requires the operation of sudden 
and violent movements, or at least that the heat generated 
by the crushing should be more than can be immediately 
conducted away through the crust Were the crushing slow 
and equable, the heat developed by it would doubtless be 
tranquilly dissipated through the crust, the temperature of 
which might not be sensibly affected in the process, or not 
to such an extent as to cause any appreciable molecular re- 
arrangement of the particles of the rock. Moreover, as the 
action is general throughout the whole mass of the outer 
shell, there does not seem in the theory any valid re^n 
why volcanic action should be limited to particular lines, 
and why it should continue so long persistently on these 
lines. The existence of weak parts of the crust is p(Mtu- 
lated ; but the successive crushings and consequent fusions 
might be expected to strengthen these weaker parts and 
to make volcanic conditions less easy. 

It cannot indeed be denied that there exists the most 
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eoQTmoing geological evidence in favour of the eecolar con- 
traction of the globe, that during the proceee maaaes of 
sedimentary strata, many thousands of feet in thickness, have 
been crumpled and crushed, and that the crumpling has 
often been accompanied by such an amount of neat and 
evolution of chemical activity as to produce a movement and 
rearrangement of the elements of the rocks, — ^this change 
sometimes advancing to the point of actual fusion. There 
is reason to believe that some at least of these periods of 
intense terrestrial disturbance have been followed by periods 
of prolonged volcanic action in the disturbed areas. Mr 
M aUet’s theory is thus, to some extent, supported by inde- 
pendent geological testimony. The existence, however, of 
large reservoirs of fused rock, at a comparatively small depth 
beneath the surface, may be conceived as probable, apart 
altogether from the effects of the subsidence of the outer 
shell upon the inner nucleus. The connexion of volcanoes 
with lines of elevation, and consequent weakness in the 
earth’s crust, is precisely what might have been anticipated 
on the view that the nucleus, though practically solid, is at 
such a temperature and pressure that any diminution of the 
pressure, by corrugation of the crust or otherwise, will cause 
the subjacent portion of the nucleus to melt It is along 
the lines of elevation that the pressure must be relieved, and 
it is there that the consequent melting will take place. On 
these lines of tension and weakness, therefore, the conditions 
for volcanic excitement must be best developed. Water is 
there able soonest to reach the intensely-heated materials 
underneath the crust, and to give rise to the volcanic ex- 
plosions. The periodicity of eruptions will thus depend 
upon the length of time required for the storing up of 
sufficient steam, and on the amount of resistance in the 
crust to be overcome. In some cases the intervals iof 
activity, like those of the geysers, return with considerable 
regularity. In other cases, the shattering of the crust, or 
the upwelling of vast masses of lava, or the closing of sub- 
terranean passages for the descending water, or other causes 
may vary the conditions so much, from time to time, that the 
eruptions may follow each other at very unequal periods, 
and with very discrepant energy. Each great outburst 
exhausts for a while the vigour of the volcano, and an 
interval is needed for the renewed accumulation of vapour. 

Section 11.— Earthquakes. 

The phenomena of earthquake-motion having been dis- 
cussed in the article Eabthquakes, we shall notice here 
only those which have a marked geological importance from 
the way in which they affect the crust or surface of the 
earth, briefly describing the effects of earthquakes upon the 
surface of the land, and upon terrestrial and oceanic 
waters, the permanent changes of level occasioned by them, 
their distribution and geological relations, and their causes. 

1. Effects upm the Soil and General Surface of a 
Cownfry.— The earth-wave or wave of shock under- 
neath a country may traverse a wide region and affect 
it violently at the time without leaving any trace of its 
passaga Loose objects, however, are apt to be displaced. 
Thus blocks of rock, already disengaged from their parent 
masses, may be roll^ down into the valleys below. Large 
landslips are thus produced, and these may give rise to very 
considerable subs^uent changes in the drainage of the 
localities where they take place. It has often been observed 
that the soil is rent by the passage of the earthquake. 
Fissures appear, varying in size from mere cracks, like those 
due to desiccation, up to deep and wide chasms. Where 
these cracks are numerous, and where, consequently, the 
ground has been much disturbed, permauent modifications 
of the kmdscape may be produced Trees are thrown down 
and buried, wholly or in part, in the rents. These superficial ; 


effects may, in a few years, be effaced by the gradual 
levelling power of the atmosphere. Where, however, the 
chasms are wide and deep enough to intercept any rivulets, 
or to serve as channels for heavy rain-torrents, they are 
sometimes further excavated, so as to become gradually 
enlarged into ravines and valleys. As a rule, each rent 
is only a*few yards long. Sometimes it may extend for 
half a mile or even more. In the earthquake which shook 
the South Island of New Zealand in 1848, a fissure was 
formed averaging 18 inches in width and traceable for a 
distance of 60 miles parallel to the adjacent axis of the 
mountain-chain. The subsequent eartbqi^e of 1 855, in the 
same region, gave rise to a fracture which could be traced 
along the base of a line of cliff for a distance of about 90 
miles. 

Remarkable circular cavities are sometimes formed in the 
ground during the passage of the earth-wave. In many 
cases these holes serve as funnels of escape for an abundant 
discharge of water, so that when the disturbance ceases 
they appear as pools. They are believed to be caused by 
the sudden collapse of subterranean water-channels and 
the consequent forcible ejection of the water to the surface. 

2. Effects upon Terrestrial Waters. — Springs are tem- 
porarily affected by earthquake movements, becoming 
greater or smaller in volume, sometimes muddy or dis* 
coloured, and sometimes increasing in temperature. Brooks 
and rivers have been observed to flow with an interrupted 
course, increasing or diminishing in size, stopping in 
their flow so as to leave their channels dry, and rolling 
forward with increased rapidity. Lakes are still more 
sensitive to the tremors of the ground beneath. Their 
waters occasionally rise and fall for several hours, even at a 
distance of many hundred miles from the centre of disturb- 
ance. Thus, on the day of the great Lisbon earthquake, 
many of the lakes of central and north-western Europe were 
so affected as to maintain a succession of waves rising to a 
height of 2 or 3 feot above their usual level Ca^es, how- 
ever, have been observed where, owing to excessive sub- 
terranean movement, lakes have been emptied of their 
contents and their beds left permanently dry. On the other 
band, areas of dry ground have been depressed, and have 
become the sites of new lakes. 

Some of the most important changes in the fresh water 
of a region, however, are produced by the fall of masses of 
rock and earth. Landslips, by damming up a stream, may 
so arrest its water as to form a lake. The barrier, if of 
sufficient strength, may be permanent, and the lake will 
then remain. Owing, however, to the usually loose, inco- 
herent character of its materials, the dam thrown across the 
pathway of a stream runs a great risk of being undermined 
by the percolating water, "^en this is the case, a sudden 
giving way of the barrier will allow the confined water to 
rush with great violence down the valley, and produce 
perhaps tenfold more havoc there than ,may have been 
caused by the original earthquake. When the landslip is 
of sufficient dimensions to divert the stream from its 
previous course, the new channel thus taken may become 
permanent, and u valley may be cut out or widened. 

3. upon the Sea. — The great sea-wave propagated 
outward from the centre of a su^oceanic earthquake, and 
reaching the laud after the earth-wave has arrived there, 
gives rise to much destruction along the maritime parts of 
the disturbed region. As it approaches the shore, the 
littoral waters retreat seawards, sucked up, as it were, by the 
advancing wall of water, which, reaching a height of some 
times 60 feet, rushes over the bare beach and sweeps iuland, 
carrying with it everything which it can dislodge and bear 
away. Loose blocks of roi^ are thus lifted to a consider- 
able distance from their former position, and left at a higher 
level Deposits of sand, gravel, and other superficial 
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aocumalationi are tom up and awept away, while the surface 
of the country, as far as the limit reached by the wave, is 
strewn with debria If the district has been already 
shattered by the passage of the earth-wave, the advent of 
the great sea-wave augments and completes the devasta- 
tion. 

4. PtrmanerU Changes of Levd, — It has been observed, 
after the passage of an earthquake, that the level of the 
disturbed country has been changed. Thus after the 
terrible earthquake of 19th November 1822 the coast of 
Chili for a long distance was found to have risen from 3 to 
4 feet, so that along the shore the littoral shells were ex- 
posed adhering still to the rocks amid multitudes of dead 
fish. The same coast-line has since been further upraised 
by subsequent earthquake shocks. On the other hand, 
many instances have been observed wliere the effect of the 
earthquake has been to depress permanentlv the disturbed 
ground. For example, by the Bengal earthquake of 1762 
an area of 60 square miles on the coast, near Chittagong, 
suddenly went down beneath the sea, leaving only the top 
of the higher eminences above water. The succession of 
earthquakes which in the years 1811 and 1812 devastated 
the basin of the Mississippi gave rise to widespread de- 
pressions of the ground, over some of which the river spread 
so as to form new lakes, with the tops of the trees still 
standing above the surface of the water. 

5. Distribution and Geological Relations of Earth- 
quakes, — While no large space of the earth’s surface seems 
to be free from at least some degree of earthquake- 
movement, there are regions more especially liable to the 
visitation. As a rule, earthquakes are most frequent in 
volcanic districts, the explosions of a volcano being very 
generally preceded or accompanied by tremors of greater or 
less intensity. In the Old World the great belt of earthquake 
disturbance stretches in an east and west direction, along 
that tract of remarkable depressions and elevations lying 
between the Alps and the mountains of northern Africa, and 
spreading eastward so as to enclose the basins of the 
Mediterranean, Black Sea, Caspian, and Sea of Aral, and 
to rise into the great mountain-ridges of Central Asia. In 
this zone lie numerous volcanic vents, both active and 
extinct or dormant, from the Azores on the west to the 
basaltic plateaus of India on the east. The Pacific Ocean 
is surrounded with a vast ring of volcanic vents, and its 
borders are likewise subject to frequent earthquake shocks. 
Some of the most terrible earthquakes within human ex- 
perience have been those which have affected the western 
seaboard of South America. 

6. Causes of Earthquakes, — An earthquake shock has 
been defined by Mr Mallett as 'the transit of a wave of 
elastic compression through the crust and surface of the 
earth, generated by some sudden impulse within the crust. 
The passage of such a wave has been imitated experi- 
mentally, and some of its characteristic features have 
been illustrated by accidental explosions at powder-works. 
But though the phenomena point to some sudden and 
violent blow infiicted upon the solid crust, it is impossible 
to do more than speculate on the probable nature of this 
blow. In some cases it may arise from the sudden flashing 
into steam of water in the spheroidal state, from the 
sudden condensation of steam, from tlie explosions of a 
volcanic orifice, from the falling in of the roof of a sub- 
terranean cavity, or from the sudden snap of subterranean 
rooks subjected to prolonged and intense strain. But we 
are still in ignorance as to the actual immediate cause of 
any earthquake in regions remote from active volcanoes. 
So much, at least, is certain, that the shock must arise from 
some sudden and violent impulse, whereby a wave or un- 
dulation is propagated in all directions through the solid 
substance of the crust 
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Beotion ZIX.— Secular Upheaval and Depression. 

Besides the sudden movements due to earthquake-shocks, 
the crust of the earth undergoes in many places oscillations 
of an extremely quiet and uniform character, sometimes of 
an elevatory, sometimes of a subsiding nature. So tranquil 
are these changes that they produce from day to day no 
appreciable alteration in the aspect of the ground affected. 
Oidy after the lapse of several generations, and by means 
of careful measurements, can they really be proved. In- 
deed, in the interior of a country nothing but a series of 
accurate levellings from some unchanged datum-line might 
detect the change of level, unless the effects of this terres- 
trial movement showed themselves in altering the drainage. 
It is only along the sea-coast that a ready measure is 
afforded of any such movement. In popular language it is 
usual to speak of the sea as rising or sinking relatively to 
the land. But so long as the volume of the ocean remains 
the same, the general sea-level can neither rise nor fall, un- 
less by some movement of the solid globe underneath it. 
And, as we cannot conceive of any possible augmentation 
of the oceanic waters, nor of any diminution save what may 
be due to the extremely slow process of abstraction by the 
hydration of minemls, or absorption into the earth’s in- 
terior, we are compelled to regard the sea-level as practi- 
cally a constant datum-line, any deviation from which, in 
the apparent heights of sea and land, must be due to move- 
ment of the land and not of the sea. 

There are indeed certain cosmical causes which may 
affect the relative levels of sea and land. Thus the accumu- 
lation of large masses of snow and ice as an ice-cap at one 
of the poles would, as has been above pointed out {ante^ 
p. 217), tend to diB[>lacB the earth’s centre of gravity, and as 
a consequence to raise the level of the ocean in the hemi- 
sphere so affected, and to diminish it in a corresponding 
measure elsewhere. The return of the ice into the state of 
water would produce an opposite effect. Dr CroU has also 
drawn attention to the fact that, as a consequence of the 
diminution of centrifugal force owing to the retardation of 
the earth’s rotation caused by the tidal wave, the sea-level 
must have a tendency to subside at the equator and rise at 
the poles. A larger amount of land need not ultimately 
be laid bare at the equator, for the change of level resulting 
from this cause would be so slow that the general degrada- 
tion of the surface of the land might keep pace with it, and 
diminish the terrestrial area as much as the retreat of the 
ocean tended to increase it Dr CroU has further pointed 
out that the waste of the equatorial land, and the deposition 
of the detritus in higher latitudes, must stiU further 
counteract the effects of retardation and the consequent 
change of ocean-level^ 

Such widespread general causes of change mnst produce 
equally far-reaching effects. But in examining the changes 
of level between land and sea, we find them to be eminently 
local and variable in character, pointing to some local and 
unequally acting cause, — so that, while admitting these 
cosmical and widespread infiuences to be part of the general 
system of geological change, we must yet hold the sea- 
level, for aU practical purposes, to be invariable, any 
apparent oscillations of that level upon the laud being due 
to terrestrial movements. 

§ 1. Movements of Upheaval, 

'Various maritime tracts of the land have been ascertained 
to have undergone in recent times, or to be still undergoing, 
a gradual elevation above the sea. Thus, the const of 
Siberia, for 600 miles to the east of the river Lena, the 
western tracts of South America, and the Scandinavian 
peninsula, with the exception of a small areajat it s south ern 

1 Croll, Phil May,, 1868, p. 382; Sir W. Thomson, Trans, Oeol 
Soc. Olaigew, iii. 223. 
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apo, have been proved to have been recently npheaved. 
ne proofs of this change of level chiefly to be relied on 
are the following^ : — 

(1.) The position of rocks covered with barnacles or other 
littord adherent animals, or pierced by lithodomous shells. 
A single stone with these creatures on its surface would not 
necessarily prove anything, for it might be cast up by a 
storm ; but a line of large boulders, which had evidently 
not been moved since the cirripedes and molluscs lived upon 
them, and still more a solid cliff with these marks of littoral 
or sub-littoral life upon its base, now raised above high- 
water mark, would be sufficient to demonstrate a rise of laud. 
The amount of the upheaval might be pretty accurately 
determined by measuring the vertical distance between the 
upper edge of the barnacle zone upon the upraised rock, and 
the limit of the same zone on the present ^ore. 

(2.) A line of sea-caves, now standing at a distance above 
high water-mark beyond the reach of the sea, would afford 
evidence of recent uprise, since caves of this kind are only 
hollowed out by the waves between tide-marks. 

(3.) One of the most striking proofs of upheaval is 
furnished by what are termed rained liea^hes. A beach is 
the space between tide-marks, where the sea is constantly 
busy producing sand and gravel, mingling with them the 
remains of shells and other organisms, sometimes piling the 
deposits up, sometimes sweeping them away out into opener 
water. The terrace or platform thus formed is a well- 
marked feature of coast-lines skirting tidal seas. When the 
laud rises with sufficient rapidity to carry up the line of 
littoral deposits above the reach of the waves, the flat 
terrace thus elevated is known as a raised beach. The 
former high-water mark then lies inland, and while its 
sea-worn caves are in time hung with ferns and mosses, it 
furnishes itself an admirable platform, on which meadows, 
fields, and gardens, roads, houses, villages, and towns spring 
up, while a new beach is made below the margin of the 
uplifted one. Raised beaches abound round many parts of 
the coast-line of Britain. Some exceUent examples occur 
in Cornwall and Devon. The coast-line on both sides of 
Scotland is fringed with raised beaches, sometimes four or 
five occurring above each other, at heights of 25, 40, 60, 
75 and 100 fiaet above the present high-water mark. Each 
terrace marks a former lower level of the land with regard 
to the sea, and probably a lengthened stay of the land at 
that le^el, while the intervals between them represent the 
vertical amount of each successive uplift of the land, and 
show that the land in its upward movement did not remain 
long enough at intermediate points for the formation of 
terraces. A succession of raised beaches, rising above the 
present sea-level, may therefore be taken as pointing to a 
former prolonged upheaval of the countiy, interrupted by 
long pauses, during which the general level did not 
materially change, 

(4. ) Any stratum of rock containing marine organisms, 
which have manifestly lived and died where their remains 
now lie, must be held to prove upheaval of the land. In 

way it can be shown that most of the solid laud now 
visible to us has once )>6en under the sea. Even high on 
the peaks of the cliffs and the flanks of the Himalaya 
mountains, undoubted marine shells occur in the solid rocl^ 
(5.) In countries which have been long settled by a human 
population, it is sometimes {>oBsible to prove, or at least 
to render probable, the fact of recent uprise of the land by 
reference to tradition, to local names, and to works of 
human oonstrudion Pioni and harbouni, if now found to 
stand above the upper limit of high-water, furnish indeed 
indisputable evidence of a rise of land since their erec- 
tion. 

^ '^EaithqaakM and Volcanoes,’' by A. Oeikie, Chambers’s Min 
ctUemiif (iff Trantn, 
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§ 2. MovemmU of Subnidmee. ' 

It is more difficult to trace the downward movement of 
the land, for the evidence of each successive sea-margin is 
carried down and washed away or covered up. Neverthe- 
less, the fact of subsidence can be satisfactonly established 
by the following kinds of proof*: — 

(1.) The results of mere erosion by the sea and those of 
actual depression of the level of the land cannot, always be 
distinguished without some care. The encroachment of 
the sea upon the land, involving, it may be, the disappear- 
ance of snccessive fields, roads, houses, villages, and even 
whole parishes, does not necessarily indicate a sinking of 
the land. Such destruction of the coast-line may, indeed, 
be in progress without any actual change of level Should 
the sea, however, rise to the level of roads and buildings 
which it never used to touch, should former half-tide 
rocks cease to show even at low water, and should rocks, 
previously above the reach of the highest tide, be turned 
first into shore reefs, then into skerries and islets, we 
infer that the coasb-line is sinking. Such kind of evi- 
dence is found in Scania, the most southerly part of 
Sweden. Streets, built of course above high-water mark, 
now lie below it, with older streets l^ng beneath them, so 
that the subsidence is of some antiquity. A stone, the 
position of which had been exactly determined by Linnmus 
in 1749, was found after 87 years to be 100 feet nearer 
the water’s edge. The west coast of Greenland, for a space 
of moi^e than 600 miles, is perceptibly siukiug. It has 
there been noticed that, over ancient buildings on low shores, 
as well as over entire islets, the sea has risen. The Moravian 
settlers have been more than once driven to shift their 
boatrpoles inland, some of the old poles remaining visible 
under water. 

(2.) As the land is brought down within reach of the 
waves, its characteristic surface-features are, of course, apt 
to be effaced, so that the submerged area wliich passes down 
beneath the sea may retain litble or no evidence of its 
having been a land-surface. It will be covered, as a rule, 
with sea-worn sand or silt. Hence, no doubt, the reason 
why, among the marine strata which form so large a part 
of the stratified portion of the earth’s crust,%nd wWe 
there are many proofs of depression, actual traces of laud- 
surfaces are comparatively rare. It is only under very 
favourable circumstances, as, for instance, where the area 
I is sheltered from prevalent winds and waves, and where, 
therefore, the surface of the land can sink tranquilly under 
the sea, that fragments of that surface may be completely 
preserved under overlying marine accumulations. It is in 
such places that submerged forests ” occur. These are 
stamps or roots of trees still in their positions of growth 
in their native soil Beds of peat, full of tree-stuftips, hazel- 
nuts, branches, leaves, and other indications of a terrestrial 
surface, are often found in similar situations. Sir Henry 
de la Beche has described, round the shores of Devon, 
Cornwall, and western Somerset, a vegetable accumulation, 
consisting of plants of the same species as those which now 
grow freely on the adjoining land, and occurring as a bed 
at the mouths of valleys, at the bottoms of sheltered bays, 
and in front of and under low tracts of land, the seaward 
side of which dips beneath the present level of the sea. 
Over this submerged laud-surface sand and silt containing 
estuarine shells have generally been deposited, whence we 
may infer that in the submergence the valleys first became 
estuaries, and then sea-bays. If now, in the course of ages, 
a series of such Bubmerged forests should be formed one 
over the other, and if, fi^ly, they should, by upheaval of 
the sea-bottom, be once more laid dry, so as to be capable 
of examination by boring, well-sinking, or otherwise, they 
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would prove a former long-continued depreesion, with depth of the water outride will increase. In this way a 
intervals of rest In such a case, the intervals of pause barrier reef will be formed. Continued slow depression 
would be marked by the buried forests, and the progress must continually diminish the area of the land enclosed 
of the depression by the strata of sand and mud l^g within one of these rings of coral-reef, while the reef itself 
between them. In short, the evidence would be strictly retains much the same size and position. At last the 
on a parallel with that furnished by a succession of raised peak of the original island disappears under the la^n, and 
beaches as to a former protracted elevation with long an atoll or true coral island is formed. Should any more 
pa-uses. rapid or sudden downward movement take place, it might 

(3.) An interesting kind of proof of an extensive depres- carry the atoll down beneath the surface, as seems to have 
sion of the north-west of Europe is furnished by the deep happened at the Great Ghagos bank in the Indian Ocean, 
fjords or sea-lochs by which l^t re^on is indented. A which is a submerged atoll. It has recently been suggested 
fjord is a long, narrow, and often singularly deep inlet that barrier reefs do not necessarily prove subsidence, seeing 
of the sea, which terminates inland at the mouth of a that they may grow outward from the land upon the top 
glen or valley. The word is Norwegian, and in Norway of a talus of their own debris broken down by the waves, 
fjords are characteptically developed. The English word and may thus appear to consist of solid coral which had 
“ firth,” however, is the same, and the western coasts of grown upward from the bottom during depression, although 
the British Isles furnish many excellent examples of fjords, only the upper layer, 20 fathoms or thereabouts in thi^- 
In Scotland they are usually called lochs, as Loch Mourn, ness, is composed of solid, unbroken, coral growth. The 
Loch Nevis, Loch Fyne, Gareloch ; in Ireland they are explanation may doubtless account for some barrier-reefs, 
sometimes known by the name of loughs, as Lough Foyle, and for the way in which the steep seaward face of all such 
but more commonly by that of bays, as Dingle Bay, Bantry reefs is formed and maintained. But it does not elucidate 
Bay. There can be little doubt that, though now filled the existence of submerged atolls, the presence of gaps in 
with salt water, l^'ords have been originally land valleys, atolls answering to gaps in the fringing reefs opposite to the 
The long inlet was first excavated as a land-valley or glen, mouths of rivers ; and the difficulty of supposing that, in a 
This valley exactly corresponds in form and character with coral archipelago, there should have been scores of sub- 
the^ hollow of the fjord, and must be regarded as merely merged peaks so nearly of the same height as to rise within 20 
its inland prolongation. That the glens have been exca- fathoms of the surface, and yet so seldom actually to tower 
vated by subaerial a^nts is a conclusion borne out by above it. According to the simple and luminous theory 
a great weight of evidence. If, therefore, we admit the of Mr Darwin, every stage in the progress of the changes is 
subaerial origin of the glen, we must also grant a similar open to observation, from the incipient fringing reef to the 
origin to its seaward prolongation. Every fjord will thus completed and submerged atolL Every observed fact fits 
mark the site of a submerged valley. This inference is in harmoniously with the others, and we reach the impres- 
confirmed by the fact that fjords do not, as a rule, occur sive conclusion that a vast area of the Pacific Ocean, fully 
singly. Like the glens on the land they lie in ^oups ; so 6000 geographical miles from east to west, has undergone a 
that when they are found intersecting a long line of coast recent subsidence, and may be slowly sinking still* 
like that of the west of Norway, or the west of Scotland, It by no means follows, however, as some writers have 
we conclude that the land has there sunk down so as to imagined, that the present Pacific Ocean occupies the site 
permit the sea to run far up and fill the submerged glens, of a vast submerged continent All the coral islands seem 
(4.) Evidenc#of widespread depression over the area of to have been built on volcanic peaks. Wherever any non- 
the Pacific Ocean is furnished by the numerous atolls or calcareous rock appears it is of volcanic origin. We must 
coral islands scattered throughout that vast expanse of therefore conceive of these oceanic islands as detached 
water. Mr Darwin ascertained that the reef-building corals volcanic eminences rising out of a wide area of subsidence, 
-do not live at a greater depth than about 16 or 20 fathoms, and doubtless as deriving their existence from the results 
Yet reefs and circular islets of coral rise with nearly per- of that subterranean movement, 
pendicular sides from a depth of 2000 feet and upwards, . o ^ 

until they reach the surface of the sea. As the corals could § 3. Causes of Secular Upheaval and Depression. 

•not have begun to grow upward from such vast depths, Mr These movements, without question, we must again trace 
Darwin first suggested that the sites of these coral reefs had back to consequences of the original internal heat of the 
undergone a progressive subsidence, the rate of upward earth. There are various ways in which the beat may have 
growtli of the reefs keeping pace, on tlie whole, with the acted. Thus a considerable accession of heat expands rocks, 
depression. A fringmgreef would first be formed fronting and, on the other hand, a loss of heat causes them to con- 
tlie land within the limit of the 20 fathom line. Growing tract. We may suppose therefore that, during the sub- 
upward until it reached the surface of the water, it would terranean changes, a great extent of the crust underneath a 
be exposed to the dash of the waves, which would break off tract of land may have its temperature slowly raised. The 
pieces of the coral and heap them upon the reef. In this effect of this increment would be to cause a slow uprise of 
way islets would be formed which, by successive accumula- the ground above. The gradual transference of the heat to 
tions of materials thrown up by the breakers or brought by ano&er quarter might produce a steady subsidence. Such 
winds, would remain permanently above water. On these variations in subterranean temperature, however, could give 
islets palms and other plants, whose seeds might be drifted rise at the most to but very insignificant elevations or 
from the adjoining land, would take root and flourish, depressions. 

Inside the reef there would be a shallow channel of water, A fa^ more important and generally effective cause is to 
•communicatings through gaps in the reef, with the main be sought in the secular contraction of the globa If our 
ocean outride. .Fringing reefs of this character are of planet has been steadily losing heat by radiation into space, 
•common occurrence at the present tima In the case of a it must have progressively diminished in voluma The 
continent they front its coast for a long distance, but they cooling implies contraction. According to Mr Mallet, the 
may entirely surround an island. If the 'site of a fringing diameter of the earth is less by at least 139 miles since the 
reef undergoes depression at a rate sufficiently slow to aUow time when the planet was a mass of liquid.^ But the con- 
the corals to keep pace with it, the reef will grow upward traction has not manifested itself uniformly over the whole 

«8 the bottom sinks downward. The lagoon channel inside — 

will become deeper and wider, while, at the same time, the ^ PkO. Tram., 1873, p. 260. 
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surface of the planet. The crust varies much in struotere, 
in thermal resistance, and in the position of its i 80 |;eo- 
thermal lines. As the hotter nuclens contracts more rapidly 
by cooling than the cooled and hardened crust, the latter 
must sink down by its own weight, and in so doing requires 
to Bccommudate itself to a continuaUy diminishing diameter. 
The descent of the crust gives rise to enormous tangential 
pressures. The rocks are crushed, crumpled, and &oken 
in many places. Subsidence must have been the general 
rule, but every subsidence would doubtless be accompanied 
with npheavalis of a more limited kind. The direction of 
these upheaved tracts would largely depend upon the 
original structure of the crust. It would be apt to occur 
in lines which, once taken as lines of weakness or relief 
from the intense strain, would probably be made use of 
again and again at successive paroxysms or more tranquil 
periods of contraction. Mr Mallet, in the paper already 
cited, has ingeniously connected these movements with the 
linear direction of mountain chains, volcanic vents, and 
earthquake shocks. 

Though the origin of the present surface configuration 
of the land will be more conveniently discussed in a subse- 
quent part of this article, after the structure of the earth’s 
crust hu been described, a few words may be inserted here, 
where some allusion to the subject might be looked for. 
Mountains may arise from three causes— (H from the cor- 
rugation of the earth’s crust due to the effects of secular 
contraction ; (2) from the accumulation of materials poured 
out of volcanic orifices; and (3) from the isolation of 
elevated masses of ground, owing to the removal, by 
denudation, of the materials originally connecting them, 
and to the consequent formation of valleys. Mountains 
formed in the volcanic way are almost always conical, and are 
either solitary, as Etna, or occur in linear groups, like the 
volcanoes of Java. Those formed by denudation are of 
minor dimensions, and rather deserve the name of hills. 
Mountain-chains, on the other hand, which are the 
dominant features of the earth’s surface, though they may 
have lines of volcanic vents along their crests, are not 
formed essentially of volcanic materials, but of the sedi- 
mentary and crystalline rocks of the crust which have been 
ridged up into vast folds. If the continental lands may be 
compared to great undulations of the solid surface of the 
globe, the mountain-chains may be likened to the breaking 
crests of such wave-like undulations. In their internal 
structure mountain-chains bear witness to the intense 
crumpling of the rocks during the process of upheaval As 
a consequence of the uprise of two or more parallel ranges 
of mountain, lines of longitudinal valley must be produced. 
But no sooner is a mass of land raised above the sea than 
it is exposed to the attacks of air, rain, frost, springs, 
glaciers, or other meteoric agents of disintegration. Its 
surface is then worn down, the flow of water down its slopes 
cuts out gulleys, ravines, and valleys, so that eventuaUy a 
very ragged surface is produced, on which, probably, no 
portion of the original surface of upheaval may remain, but 
where new lines of minor ridge and valley may appear as 
the combined result of internal geological structure and 
atmospheric denudation. The reader, however, is referred 
to part viL of this article for a fuller treatment of this 
interesting subject 

During the movements by which mountain masses have 
been upheaved, the stratified rocks have been so compressed 
as to occupy, in many cases, but a small proportion of the 
horisontal extent over which they originally extended. 
They have adjusted themselves to this diminished area by 
undergoing intense plication, and tfans acquiring a much 
greater vertical deptL On the other hand, they have been 
abundantly fractured, some portions of their mass being 
pushed up, others being let down, so that the crust is 
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traversed with a kind of complicated network of fissnxes. 
The discussiou of these features of geological structure 
however, must likewise be postponed to part iv., where 
the facts regarding their occurrence will be described 

Section ZV.— Hjrpogene Causes of Changes in the Tex- 
ture, Structure, and Composition of Books. 

The phenomena of hypogene action hitherto under con- 
sideration have related almost wholly to the effects produced 
at the surface. It is evident, however, that these phenomena 
must be accompanied by very considerable changes in the 
rocks which form the earth’s outer crust. These rocks, as just 
stated, have been subjected to enormous pressure ; they have 
been contorted, crumpled, and folded back upon ^emselves, 
as if thousands of feet of solid limestones, sandstones, and 
shales had been merely a few layers of carpet ; they have 
been shattered and fractured everywhere ; they have in one 
place been pushed far above their original position, in another 
depressed far beneath it : so great has been the compression 
which they have undergone that their component particlea 
have in many places been rearranged, and even crystallized. 
They have here and there actually been reduced to fusion^ 
and have been abundantly invaded by masses of molten rock 
from below. 

In the present section of this article we shall consider 
chiefly the nature of the agencies by which such changea 
have been effected ; the results achieved, in so far as they 
constitute part of the architecture or structure of the earth’a 
crust, will be discussed in part iv. At the outsell it 
is evident that we can hardly hope to detect many of these 
processes of subterranean change actually in progress and 
watch their effects. The very vastness of some of them 
places them beyond our direct reach, and we can only reason 
regarding them from the changes which we see them to 
have prc^uced. But a good number are of a kind which 
we can in some measure imitate in our laboratories and 
furnaces. It is not requisite, therefore, to speculate wholly 
in the dark on this subject. Since the original and classic 
researches of Sir James Hall, the founder of experimental 
geology, great progress has been made in the investigation 
of hypogene processes by experiment The conditions of 
nature have been imitated as closely as possible, and varied 
in different ways, with the result of giving us an increas- 
ingly clear insight into the physics and chemistry of sub- 
terranean geological changes. The succeeding portions of 
this section of the article will therefore be chiefly devoted 
to an illustration of the nature of hypogene action, in ao far 
as that can be inferred from the results of actual experiment. 
The subject maybe conveniently treated under three heada — 
(1) the effects of heat ; (2) the effects of pressure and con- 
traction ; (3) the influence of water in effecting changes ia. 
minerals and rocks. 

§ 1. Effects of HeoL 

The importance of heat among the transformations 
of the rocks has been fully admitted by geologists, sines 
it used to be the watchword of the Huttonian or 
Yulcanist school at the end of last century. Two sources 
of subterranean heat may have at different times and 
in different degrees co-operated in the production of hypo- 
gene changes — (1) the internal heat of the globe, of which 
some account already been given, and (2) the heat 
due to the transformation of mechanical energy in the 
crumpling, fracturing, aud crushing of the rocks of the 
crust, as these have been from time to time compelled 
to adjust themselves to the diminishing diameter of th& 
more rapidly cooling and contracting interior. From 
which of these two sources, or from what combination of 
them, the heat was derived by which any given change 
in the rocks was produced, is a problem which admits 
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in the meantime of only very partial eolation. Leaving 
this queetion for the present, let ne examine the effects 
which are clearly referable to the influence of heat 
It is evident that the conditions under which these effects 
are produced must vary almost infinitely. We have to 
consider (1) the temperature, from the lowest at which 
any change is possible up to that of complete fusion ; (2) 
the nature of the rock operated upon, some materials Mng 
much more susceptible of change from heat than others ; 

S ) the pressure under which the heat acts, the potency of 
is agency being much increased with increase of pressure ; 
(4) the presence of water, whereby chemical changes take 
place which would not be possible in dry heat 
In an interesting series of experiments the illustrious De 
Saussure (1779) fused some of the rocks of Switzerland and 
France, and inferred from them, contrary to the opinion pre- 
viously expressed by Desmarest,^ that basalt and lava hai^e 
not b^n produced from granite, but from homstone (pierre 
de come), varieties of schorl,” calcareous clays, marls, and 
micaceous earths, and the ceUalar varieties from different 
kinds of slate. ^ He observed, however, that the artificial 
products obtained by fusion were glassy and enamel-like, 
and did not always recall volcanic rocks, though some 
exactly resembled porous lavas. 

Sir James Hall, about the year 1790, began an important 
investigation, in which he succeeded in reducing various 
ancient and modern volcanic rocks to the condition of glass, 
and in restoring them, by slow cooling, to a stony state. 
Since that time many other researches of a more complicated 
kind have been undertaken, especially by Delesse, Daubr4e, 
Deville, Bunsen, Bischof, H. and W. Rogers. By these 
observations it has been abundantly proved that all rocks 
undergo molecular changes when exposed to high tempera- 
ture, mat when the heat is sufficiently raised they become 
fluid, that if the glass thus obtained is rapidly cooled it 
remains vitreous, and that, if allowed to cool slowly, a more 
or less distinct crystallization sets in, the glass is devitrified, 
and a lithoid product is the result 

Illustrations of the influence of different degrees of heat 
upon rocks of different kinds may often be very instruct- 
ively observed at lime-kilns, especially those roughly-built 
kilns or pits which may still be met with in outlying dis- 
tricts. Some of the stones lining such cavities will be found 
with no sensible change, others show a somewhat cellular 
texture, others have acquired a rudely prismatic stntcture, 
while some have had their surfaces fused into a rough glaze 
or enameL The bricks or stopes used for lining furnaces 
present similar illustrations, the columnar or prismatic 
struoture being occasionally very perfectly developed in 
these materials. Mere contact with a highly-heated surface, 
and subsequent gradu^ cooling, have often produced this 
prismatic arrangement in rocks of the most diverse kinds. 
Thus, in Scotland, beds of sandstone and seams of coal 
have acquired the most perfect prismatic structure from 
the intrusion of basalt dykes or sheets through them. To 
these and other effects of intruded igneous rocks reference 
will be made in the sequel In these cases the alteration 
is merely local, and has obviously been produced by contact 
with a highly heated surface. But, besides such minor 
effects due merely to contact, others of a more general kind 
affect large masses of rock or whole districts of country. 

"When rocks are exposed to temperatures as high as their 
melting-points, they fuse into glass which, in the great 
majority of cases, is of a bottle-green or black colour, the 
depth of the tint depending mainly on the proportion of 
iron. In this respect they resemble the natural glasses-— 
pitolistones and obsidians. They almost always contain 

» Mem, Aead. Seien*, 1771, p. 278. 

■ De Saunare, Vaffagee dane lee Alpe, edit. 1808, tome I p. 178. 


minute cells or bubbles, arising probably from the disen- 
gagement of water or of oxygen during the fusion. But 
after the most thorough fusion which has been found 
possible, minute granules usually appear in the solidified 
glass. Sometimes these consist of specks of quartz, which 
is especially apt to remain unmelted 'irhen the rock is very 
siliceousi or of other minerals of the original rock. But a 
microscopic investigation of fused rocks shows that, even 
in what seems to be a tolerably homogeneous glass, there 
are abundant minute hair-like, feathered, needle-shaped, or 
irregularly-aggregated bodies diffused through the glassy 
paste. These cryetallitee are in some cases colourless 
silicates, iu others they are opaque metallic oxides, particu- 
larly oxides of iron. They precisely resemble the crystal- 
lites which are observed in many volcanic rocks, such as 
obsidian, pitchstone, and basalt. They may be obtained 
even from the fusion of a granitic or granitoid rock, as in 
the well-known case of the Mount Sorrel syenite near 
Leicester, which, being fused and slowly cooled, yielded 
abundant cr 3 r 8 tal]ite 8 , including exquisitely grouped octo- 
hedra of magnetite. 

According to the observations of Delesse, volcanic rocks, 
when reduced to a molten condition, attack briskly ^e 
sides of the Hessian crucibles in which they are contained, 
and even eat them through. This is an interesting fact, 
for it helps to explain how some intrusive igneous rocks 
have come to occupy positions previously filled by sedi- 
mentary strata, and why, under such circumstances, the 
composition of the same mass of rock should be found to 
vary considerably from place to place.® 

It would appear that, in passing from a crystalline into a 
vitreous condition, roc^ undergo a diminution of density, 
which, on the whole, is greater the more silica and alkali 
are present, and is less as the proportion of iron, lime, and 
j alumina increases. According to Delesse, granites, quartzi- 
I ferous porphyries, and such highly silicated rocks lose from 
8 to 11 per cent, of their density when they are reduced to 
the condition of glass, basalts lose from 3 to 6 per cent., 
and lavas, including the vitreous varieties, from 0 to 4 per 
cent This diminution of density (and consequent increase 
of volume) may account for minor oscillations of the ground 
so often observed in volcanic regiona If we suppose a sub- 
terranean mass of lava 500 feet thick to pass from the fluid 
to the ciystalline condition, this might cause a subsidence 
of the ground above to the extent of about 20 or 25 feet 
The transition of a similar mass of rock from the solid 
to the fluid condition would cause an uprise to a like 
amount 

So far as experiments have yet been conducted, it has 
been found impossible to obtain from a piece of fused rock 
a ctystalline substance exactly resembling the original moss. 
Externally it may appear quite stony, but its internal 
structure, as revealed by the microscope, shows it to be 
essentially a slag or glass, and not a truly crystalline rock. 
There is another fundamental difference between the natural 
and artificial products. When a compound containing sub- 
stances of different fusibilities is artificially melted, and 
allowed thereafter to cool in such a way that the various in- 
gredients may separate from each other, they appear in their 
order of fusibility, the most refractory coming first, and the 
most'fusible being the last to take a solid form. But in rocks 
which have crys^ized naturally from a fluid condition, it 
is often to be observed that the component minerals have 
been far from obeying what might have been supposed to 
be their invariable law. Thus, in all parts of the world, 
granite presents the very striking fact that its quartz, which 
we call an infusible mineral, has actually solidified after 
the more fusible felspar. In the Vesuvian lavas the 

• BiM, See, OkL Franee, 2d mt., iv. 1882. 
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diffieuldy fusible leucite may be seen to have enclosed 
oiyatals already formed of the fusible augite. In many 
ancient crystalline rocks the pyroxenic constituents, which 
offer a less resistance to fusion, have assumed a crystalline 
form before the more refractory triclinic felspars. From 
these facts it is clear that, in we fusion of rocks and in 
their subsequent consolidation^ there must have been con- 
ditions under which the normal order of appearance of the 
minerals was disturbed or reversed. Yet another fact may 
be mentioned to show further the difference between the 
kind of fusion which has frequently obtained in nature 
and that of the ordinary operations of a glass-work or iron- 
furnace. As far back as the year 1846 Scheerer showed 
that there exist in granite various minerals which could 
not have consolidated save at a comparatively low tem- 
peratura He instanced especially several g^olinites, 
orthites, and allanites, wldch cannot endure a higher tem- 
perature than a dull-red heat without altering their physical 
characters ; and he concluded that granite, though it may 
have possessed a high temperature, cannot have solidified 
from simple igneous fusion. 

We may conclude, therefore, that the manner in which 
rocks have been melted within the crust is not that mere 
simple fusion which we can accomplish artificially, but that 
it has involved conditions which have not been successfully 
imitated in any laboratory or furnace. Two obvious 
differences must occur to the reader between the natural 
and artificial operations. In the first place, rocks which 
have undoubtedly once been in a fluid or at least pasty con- 
dition, and which have been injected as veins and dykes into 
previously consolidated masses, contain water imprisoned 
within their component crystals. This is not water which 
has been subsequently introduced. It is contained in 
minute cells, which it usually does not now completely fill, 
but which it no doubt did occupy completely at the time and 
temperature at which the rock was consolidated. We have 
seen p, 250) how abundant are the discharges of water- 
vapour from volcanic fires, how the molten lava-streams 
issue from their vents, saturated, as it were, with steam, 
and how the steam continues to rise from them long after 
they have congealed and come to rest In the solid ciystals 
of lava which were erupted only recently, as well as in 
those of early geological periods, the presence of water in 
minute cavities may be readily detected. It is in the 
quartz of such rocks, and still more in that of granite, that 
detection of watercavities is most easily made. The 
quartz of granite is usually full of them. ** A thousand 
millions,” says Mr J. Clifton Ward, ** might easily be con- 
tained within a cubic inch of quartz, and sometimes the 
contained water must make up at least 6 per cent, of the 
whole volume of the containing quartz.” Thus microscopic 
investigation confirms the conclusion arrived at by Scheerer 
in the memoir already cited, that at the time of its eruption 
granite must have been a kind of pasty mass containing a 
considerable proportion of water. It is common now to 
q>eak of the ^'aquo-igneous” origin of some eruptive rocks, 
and to treat their production as a part of what is termed the 
“ hydro-thermal ” operations of geology. We may conclude 
that, while some rocks, like obsidian and pitebstone, which 
so dosely resemble artificial glasses, may have been derived 
from a simple igneous fusion such as can be imitated in a 
fumaoe (though even in these the presence and influence 
of water may be traced), the great majority of rocks have 
had a more complex origin, and in a great number of cases 
can be proved to have b^n mingl^ with more or less 
water while th^ were still fluid. 

In the second place, there can be no question that, in 
the great hypogene laboratory of nature, rocks have been 
softened sod fused under enormons pressure. Besides the 
praMure due to their varying depth from the sarface, t^ 
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must have been subject to the enormous expansion of the 
superheated water or vapour which filled all their cavities. 
Mr Sorby has ingeniously estimated the probable pressure 
under which granite consolidated by taking the ratio 
between the size of the liquid cavities in the quartz and 
that of the contained bubble or vacuity. Assuming the 
temperature of consolidation to have been 680° Fahr. (360° 
Cent), or a dull-red heat, he inferred that in many cases the 
pressure under which the granite consolidates must have 
been equal to that of an overlyitig mass of rock 50,000 feet^ 
or more than 9 miles, in thickness. It is not probable that 
any such thick overlying mass ever did cover the granite 
the pressure, even if it be allowed to have been so great, 
mast have been due partly to other causes, such as the 
compression due to secular contraction. 

It would appear therefore that perfect anhydrous fusion, 
or the reduction of a rook to the state of a completely 
homogeneous glass, has been a comparatively rare process 
in nature, or at least that such glasses, if originally formed, 
have in the vast majority of cases undergone devitrification 
and crystallization, until the glassy base has been reduced 
to a smaller or larger fraction of the total mass of the rock, 
or has entirely passed into a stony condition. In many 
volcanic rocks the original vitreous base or ground-mass 
can be readily observed with the microscope between the 
definitely-formed crystals. Crystallites, or arrested stages 
in the crystallization of iron oxides and of silicates, can 
often be detected in these rocks, more especially where it 
is evident that they must have cooled with comparative 
rapidity, as where they have been thrust into narrow 
fissures to form dykes. But in rocks such as granite, where 
no glass exists, but where the mineral constituents are all 
crystalline, no trace of the crystallites occurs. Doubtless 
such differences point to original distinctions in the kind 
and degree of fusion of the rocks. It seems reasonable to 
suppose that those rocks which show a glassy ground-mass, 
and the presence of crystallites, have been fused under 
conditions more nearly resembling those of the simple 
igneous fusion of experiment 

It has long been known that many mineral substances 
con be obtained in a crystalline form from the condensation 
of vapours. This process, called sublimation, may be the 
result of the mere cooling and reappearance of bodies which 
have been vaporized by heat and solidify on cooling, or 
from the solution of these bodies in other vapours or gases, 
or from the reaction of different vapours upon each other. 
These operations are of common occurrence at volcanic 
vents, and in the crevices of recently erupted and still hot 
lava-streams. They have been successfully imitated by 
experiment. In the early researches of Sir James Hall on 
the effects of heat modified by compression, he obtained by 
sublimation ** transparent and well-defined crystals,” lining 
the unoccupied portion of a hermetically-sealed iron tube, in 
which he IumI placed and exposed to a high temperature 
some fragments of limestone {Tram, Roy, Soc, Rdin,, vi. 
110). x^omerouB experiments have been made by Messrs 
Delesse, Daubr4e, and others, in the production of minerals 
by sublimation. Thus many of the metallic sulphides 
found in mineral veins have b^n produced by exposing to 
a comparatively low temperature (between that of boiling 
water and a dnll-red heat) tul^s containing metallic 
chlorides and sulphide of hydrogen. By vaiying the 
materials employe^ corundum, quartz, apatite, and other 
minerals have b^n obtained. It is not difficult, therefore^ 
to understand how, in the crevices of lava-streams and 
volcanic cones, as well as in some mineral veins, sulphides 
and oxides of iron and other minerals may have been formed 
by the ascent of heated vapours. Superheat^ steam is 
^owed with a remarkable power of dissolving that 
intractable aabstanoe, silica ; artificidly heated to the tern- 
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peratnre of the melting point of cast-iron, it rapidly attacks 
silica, and deposits the mineral in snow-white crystals as it 
cools. 

§ 2. J^ects ofJPresture and OotUraeHon, 

Besides the inflnence of pressnre in raising the melting 
point of subterranean rocl^ and in permitting water to 
remain fluid among them at temperatures far above the 
boiling-point, even at a red or perhaps a white lieat, we 
have to consider the effects produced by the same cause 
upon rocks already solidifliecL The simplest and most 
obvious result of pressure upon such rocks is their consoli- 
dation, as where a mass of loose sand is gradually compacted 
into a more or less coherent stone, or where a layer of 
vegetation is compressed into peat, lignite, or coal. In 
many cases the cohesion of a sedimentary rook is due merely 
to we pressure of the superincumbent strata. But it 
osually happens that some cementing material has contri- 
buted to bind the component particles together. Of these 
natural cements the most frequent are peroxide of iron, 
silica, and carbonate of lime. 

Prmure equally distributed over a rock presenting every- 
where nearly the same amount of resistance will promote 
consolidation, but may produce no further internal change. 

howerer, the pressure becomes extremely unequal, or if 
the rock subjected to it can find escape from the influence 
in one or more directions, there will be a disturbance or 
rearrangement of the particles, which by this means are 
made to move upon each other. Five consequences of 
these movements may be noticed here. 

(1.) Cleavage . — ^When a mass of rock, owing to subsidence 
or any other cause, is subjected to powerful lateral compres- 
sion, its innate particles, which in all rocks have almost 
invariably a longer and shorter axis, tend, under the intense 
strain, to rearrange themselves in the line of least resist- 
ance, that is, with their long axes perpendicular to the 
direction of the pressure. The result of this readjustment 
is that the rock ^ected by it acquires a facility for splitting 
along the lines in which its component particles have placed 
themselves. Fine-grained argillaceous rocks show most 
characteristically this intern^ change; but in coarse 
materials it becomes less conspicuous, or even disappeara 
Bocks which have been thus acted on, and have acquired 
this superinduced fissility, are said to be cleaved^ and the 
fissile structure is termed cleavage. This has been proved 
experimentally by Sorby, who produced perfect cleavage in 
pipeclay through which scales of oxide of iron had previously 
been mixed. Dr Tyndall superinduced cleavage on bees-wax 
and other substances by subjecting them to severe pressure. 
Cleavage among rocks occurs on a great scale in countries 
where the strata have been greatly plicated, that is, where 
lihey now occupy much less horizontal surface than they once 
ltd, and consequently where, in accommodating themselves 
k) their diminished area, they have had to undergo much 
powerful lateral compression. The structure of districts 
with cleaved rocks is described in part iv. 

(2.) Further evidence of the compression to which rocks 
have been subjected is furnished by the way in which crm- 
tiguous pebbles in a conglomerate may be found to have 
been squeezed into each other, and even sometimes to have 
been elongated in a certain general direction. It is doubt- 
less the coarseness of the grain of such rocks which permits 
the effects of compression to be so readily seen. Similar 
effects must take place in fine-grained rocks, though they 
escape observation. Organic remains both of plants and 
animals may often be found to have undergone consider- 
able distortion from this cause. M. Daubr^ has imitated 
experimentally the indentations produced by the con- 
tiguous portions of conglomerate pebbles.^ 

^ Oomptea Bmdm^ xli7. 828. 


‘(3.) The ingenious experiments of M. Tresca on the flow 
of solids have proved that, even at ordinaiy atmospheric 
temperatures, solid resisting bodies like lead, cast-iron, and 
ice, may be so compressed as to undergo an internal motion 
of their parte which is closely analogous to that of fluids. 
Thus, a solid jet of lead has been produced by placing a 
piece of the metal in a cavity between the jaws of a powers 
ful compressing machine. Iron, in like manner, has been 
forced to flow in the solid state into cavities and take their 
shape. On cutting sections of the metals so compressed, 
their particles or crystals are found to have ranged them- 
selves in lines of flow which follow the contour of the space 
into which they have been squeezed. Such experiments 
are of considerable geological interest, for they show that 
in certain circumstances, under great pressure, the unequally 
mixed particles of rocks within the earth’s crust may have 
been forced to move upon each other, and thus to acquire 
a ** fluid-structure ” resembling that which is seen in rodcs 
which have possessed true liquidity. No large sheet of 
rock can be expected, however, to have undergone this 
internal change ; the effects could only be produced excep- 
tionally at places where there was an escape from the pres- 
sure as, for instance, along the sides of fissures, or in other 
cavities of rocks. The explanation cannot be applied to Ihe 
case of rocks like schists, which display a kind of rude 
foliation or fluid-structure over areas many thousands of 
square miles in extent. 

(4.) Plication . — Reference has already been made to the 
fact that, owing to the more rapid contraction of the inner 
portion of the globe, the outer layer or crust is from time 
to time forced to adjust itself to this change by subsiding. 
As a consequence of the subsidence, the descending area 
requires to occupy less horizontal space, and must therefore 
suffer powerful lateral compression. The rocks are thus 
crumpled up, as, in the classic experiment of Sir James 
Hall, folds of cloth are folded when a weight is placed 
upon them and they are squeezed from either side. The 
I more subsidence of such a curved surface as that of our 
globe must thus necessarily produce much lateral compres- 
sion. Mr J. M. Wilson has calculated that, if a tract of 
the earth’s surface, 345 miles in breadth, be depressed one 
mile, it will undergo compression to the extent of 121 
yards ; at two miles the compression will be 189 yards ; at 
eight miles 598 yards. The observed amount of com- 
pression in districts of contorted rocks, however, far 
exceeds these figures. Another cause of the compression 
and contortion of rocks is the injection into them of igneous 
masses from below, but this is probably a minor source of 
disturbance. The character of plicated rocks is described 
in part iv. p. 300. 

^5.) Faults . — Closely connected with the disturbances 
which have produced contortions come those by which the 
crust of the earth has been fractured. But in this case the 
movement is one of elevation rather than of subsidence ; for, 
instead of having to occupy a diminished diameter, the rocks 
get more room by being pushed up, and as they cannot 
occupy the additional space by any elastic expansion of 
their mass, they can only accommodate themselves to the 
new position by a series of dislocations. Some portions 
will be pushed up farther than others, and this will happen 
more particularly to those which have a broad base. These 
will rise more than those with narrow bottoms, or the latter 
will seem to sink relatively to the former. Each broad- 
bottomed segment will thus be bounded by two sides slop- 
ing towards the upper part of the block. This is found to 
be almost invariably the case in nature. A fault or di^ 
location is nearly always inclined from the vertical, and 
the side to whi(^ the inch* nation rises, and from which it 
** hades,” is the upthrow side. The details of these f^ures of 
geological structure are discussed in part iv., section v. 
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§ 3. Infiiunee of WaUr^ 

* In the great geological contest 'fought at the beginning 
of the century between the Neptunists and the Plutonists, 
the two great battle-cries were, on the one sidsi Water^ on 
the other, Fire. The progress of the science since that time 
has shown that each of the parties had truth on its side, 
and had seised one aspect of the problems touching the 
origin of rocks. If subterranean heat has played a large 
part in the construction of the materials of the earth’s crust, 
water, on the other hand, has performed a hardly less im- 
portant share of the task. They have often co-operated 
together, and in such a way that the result must be re- 
gfi^ed as their joint achievement^ wherein the respective 
share of each can hardly be exactly apportioned. In the 
following brief rhumi of this subject we shall consider the 
changes produced by pure water, by water charged with 
substances in solution, and by water raised above ordinary 
temperatures. 

By numerous observations it has been proved that all 
roclm within the accessible portion of the earth’s crust 
contain interstitial water, or, as it is sometimes cdled, 
quarry-water {€a%Hie<ark^), This is not chemically 
combined with their mineral constituents, but merely re- 
tained in their pores. Most of it evaporates when the stone 
is taken out 0 / the parent rock and freely exposed to the 
atmosphere. The absorbent powers of rocks vary greatly, 
and chiefly in proportion to their degree of porosity. 
Gypsum absorbs from about 0*50 to 1*50 per cent, of 
water by weight; granite, about 0*37 per cent.; quartz 
from a vein in granite, 0*08 ; chalk, about 20*0 ; plastic 
day, from 19*6 to 24*5. These amounts may be increased 
by exhausting the air from the specimens and then immers- 
ing them in water. 

The water enclosed within the interstices and crystals 
of igneous rocks may be either an original constituent, 
deriving its origin, like any of the component mineral^ 
from molten reservoirs within the earth’s crust, or it 
may have descended from the surface to the incandescent 
rodoL Many facts may be adduced in support of the 
greater probability of the second view. Besides the 
general proximity of volcanic orifices to large sheets of 
water, we have abundant evidence of the actual descent 
of water from the surface, both through fissures, and 
also by permeation through the solid suMtance of ro<^ 
All surface rocks contain water, and no mineral substance 
is strictly im^rvious to the passage of liquid. The well- 
known artificial colouring of agates proves that even the 
mineral substances apparently most homogeneous and im- 
pendouB can be traversed by liquids. M, Daubr^ has 
instituted a series of experiments to illustrate the power 
possessed by water of penetrating rocks, in virtue of their 
porosity and capillarity, even against a considerable counter- 
prmnre of vapour ; and, without denying the presence of 
original water, he concludes that the interstitial water of 
eous rocks may all have been derived by descent from 
srrface. 

Thr presence of interstitial water must affect the 
chemical constitution of rocka It is now weU understood 
that there is probably no terrestrial substance which, 
under proper cofdiiions, is not to some extent soluble in 
water. By an ii^ieresting series of experiments, made many 
years ago by Messrs Rogers, it was ascertained that many 
of the ordinary mineral constituents of rocks could be dis- 
solved to an appreciable extent even by pure water, and that 
the change was accelerated and augmented by the presence 
of carbonic add.^ Silica, alkaliferous silicates, and iron 
oxides can be taken up and held in solution by pure water, 
even at ordinary temperatures, in considerable quantities. 

X Amoriean JimnL Seimut (2), v. 401. 


The mere presence of pure water therefore within the 
pores of subterranean rooks cannot but give rise to dianges 
m the composition of these rooks. Some of the more 
soluble materials must be dissolved, and, as the water eva- 
porates, must be redeposited in a new form. 

But water in a natural state is never chemically pure. 
In its descent through the air it absorbs oxygen and 
carbonic acid, besides other impurities (see p. 267), and 
as it filters through the soil it abstracts more carbonic 
acid, as well as other resiUts of decomposing org|a^ matter. 
It is thus enabled to effect numerous decompositions of the 
rocks underneath. The nature of th^e changes may be 
inferred from the composition of spring water, to which 
reference will subsequently be made (p. 270). ^ For the 
present it will be sufficient to remark that two important 
kinds of chemical decomposition must evidently arise from 
the action of such infiltrating water. (1.) ^e presence of 
the organic matter must exercise a reducing power on 
oxides. This will be more especially the case with those 
of iron, the nearly insoluble hsematite being reduced 
to the protoxide, which, converted into carbonate, is 
readily removable in solution. There can be little 
doubt that by this means a vast amount of ferruginous 
matter is extracted from subterranean rocks and carried 
to the surface. (2.) The presence of carbonic acid 
enables the water to attack vigorously the mineral constitu- 
ents of rocks. Alkaline carbonates, with carbonates of lime 
and mauaesia, and protoxides of iron and man^ese, m 
produced, and these substances borne onward in solution 
give rise to further reactions among the rocks through winch 
they are carried. In the decomposition of rocks,” says 
Bischof, ** carbonic acid, bicarbonate of lime, and the 
alkaline carbonates bring about most of the decompositions 
and changes in the mineral kingdom.” * 

The microscopic study of rocks has thrown much 
light upon the mineralogical alterations in rocks due 
to the influence of percolating water. Even the most 
solid-looking, unweathered rocks, are found to have been 
affected by such metamorphism. Their hydrous mag- 
nesian silicates, for example, are partially or wholly con- 
verted into such hydrous forms as serpentine, chlorite, 
or delessite. The process of conversion may often be 
watched. It can be seen to have advanced along the 
fissures or deavage-planes of the minerals leaving the 
intervening sections still fresh; or it may be observed to 
have proceeded in such a way that diffused alteration-pro- 
ducts are dispersed in filaments or irregular patches through 
the base of the roc^ or gathered together and even re- 
crystallized in cavities; or the whole rock, as in many 
serpentines, has undergone an entire transformation. Mueffi 
information regarding such internal alterations of rocks 
may be obtains from the study of pseudomorphSi that is, 
crystals having the external form of the mineral of which 
they originally consisted, with the internal structure and 
composition of the mineral which has replaced it Serpen- 
tine representing olivine, clay taking the place of rock-salt, 
silica ^t of wood, and marcasite ^t of molluscan shell, 
are familiar examples. There is no reason to doubt that 
these changes may, in the course of ages, have been effected 
at ordinary temperatures by water descending from the 
surface of the ground. 

But two other considerations require to be taken into 
account in the discussion of the internal transformations 
of rocks by subterranean water. (1.) In the first place, the 
water has often been at a high temperature. Mere descent 
into the crust of the earth will raise &e temperature of the 
water until, if this descent be prolonged, a point far above 
212* Fahr. may be reached. &periments have shown that 
the chemical action of water is vastly increased by heat. 
Thus M. Daubr4e exposed a glass tube containing about ha.1# 
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Its weight of water to a temperatare of about 400** C. At 
tthe end of a week he found the tube so entirely changed 
into a white, opaque, powdery mass as to present not the 
least resemblance to glasa The remaining water was highly 
charged with an idkwne silicate containing 63 per cent of 
soda and 37 per cent of silica, with traces of potash and lime. 
The white solid substance was ascertained to be composed 
almost entirely of cr 3 rstalline materials. These consisted 
partly of minute perfectly limpid bipyramidal crystals of 
quartz, but chiefly of very small acicular prisms of wollas- 
tonite. It was found, moreover, that the portion of the 
tube which had not been directly in contact with the water 
was as much altered as the rest, whence it was inferred that 
at these high temperatures and pressures the vapour of 
water acts chemigally like the water itself. (2.) In the second 
place, the effect of pressure must be recognized as most 
important in enabling water, especially when heated, to 
dissolve and retain in solution a Ivger quantity of mineral 
matter than it could otherwise do. In M. Daubr4e’s experi- 
ments just cited, the tubes were hermetically sealed and 
secured against fracture, so that the pressure of the greatly 
super-heated vapour had full effect By this means, with 
alkaline water, he not only produced the two minerals above 
mentioned, but also felspar and diopside. 

It is important to observe that the three conditions 
required for these changes^the presence of alkaline water, 
a high temperature, and considerable pressure — are precisely 
those which it can be affirmed must exist abundantly within 
the crust of the earth. We must admit the possibility of 
roclu originally at the surface being depressed so as to come 
within the influence of internal heat, and to contain within 
their pores abundant interstitial water more or less charged 
with alkaline carbonates. Bocks under these conditions, 
so far as we can judge, can hardly escape internal decom- 
position and recomposition. Mere descent to a great 
depth beneath the surface will not necessarily result in 
metamorphism, as has been shown in the case of the Nova 
Scotian and of the South Welsh coal-field, whore sand- 
stones, shales, clays, and coal-seams can be proved to have 
been once depressed 14,000 to 17,000 feet below the sea- 
level, under an overlying mass of rock, and yet to have 
sustained no serious alteration. Perhaps the failure of 
change may be explicable on the supposition that these 
Carboniferous strata were comparatively dry. But where 
rocks possess sufficient interstitial water, and are depressed 
within the crust so as to be exposed to a considerable 
temperature and to great pressure, they must be metamor- 
pho^, — the extent of the metamorphism depending partly 
upon the vigour of the attack made upon them by the 
water, partly on their own composition and proneness to 
diemical change, and partly upon the length of time during 
which the process is continued. 

A metamoiphosed rock must thus be one which has 
suffered a mineralogical rearrangement of its substance. 
It may or may not have been a crystalline rock originally. 
Any rock capable of alteration (and dl rocks must be so in 
some degree) will, when subjected to the required conditions, 
become a metamorphic rock. The resulting structure, 
however, will, in most cases, bear witness to the original 
diarmstor of the mass. A alimentary rock, for example, 
conwting of alternate layers of different texture and com- 
position, will doubtless retain, even in its metamorphosed 
condition, traces of that fundamental structure. The water 
will travel more easily along certain layers than along 
o&ers ; some la min m will be more readily affected, or will 
l^ve rise to a set of reactions different from those of con- 
tiguous layers. Hence the rearrangement and recrystalliza- 
iion due to metamorphism will take place along the prede- 
termined lines of stratification, so long as these lines have 
not been efiaoed or rendered inoperative by any other geo- 


logical structure. It is doubtless to this cause that the 
foliated character of gneiss, micsHschist, and so many other 
metamorphic rocks is to be ascribed. 

In the process of metamorphism, therefore, as well as in 
that of fusion, to which reference has already been made, 
the influence of water would seem to have been always 
conspicuoua Indeed, as wUl be shown in part iv., it is 
extremely difficult in many cases to draw a line between the 
results of metamorphism and igneous fusion, or to decide 
whether a rock should be called igneous or metamorphic. 
It has been pointed out above, for example, that in many 
rocks which have undoubtedly been in a fluid condition, as 
proved by their injected veins and dykes, the constituent 
minen^ have not afipeared in the order of their res[)ective 
fusibilities. Scheerer, £lie de Beaumont, and Daubr^e 
have shown how the presence of a comparatively small 
quantity of water in such rocks has contributed to suspend 
their solidification, and to promote the crystallization of 
their silicates at temperatures considerably bdow the point 
of fusion. In this way the solidification of quartz in 
granite after the crystallization of the silicates, which would 
be unintelligible on the supposition of mere dry fusion, 
becomes explicable. The phenomena of metamorphism in 
the architecture of the earth’s crust are discussed in part iv. 

DIVISION IL--EPIOENE OR SURFACE ACTION 

It is on the surface of the globe and by the operation of 
agents working there that at present the chief amount of 
visible geological change is effected. In considering this 
branch of inquiry, we are not involved in the same prelim- 
inary difficulty regarding the very nature of the agencies as 
we found to be the case in the investigation of plutonis 
action. On the contrary, the surface agents are carrying 
on their work under our very eyes. We can watch it in w 
its stages, measure its progress, and mark in many ways 
how accurately it represents similar changes which for long 
ages previously must have been effected by the same 
means. But in the systematic treatment of this subject we 
encounter a difficulty of another kind. We discover that 
while the operations to be discussed are numerous and often 
complex, tliey are so interwoven into one great network 
that any separation of them under different subdivisions 
is sure to be more or less artificial, and to convey an 
erroneous impression. While, therefore, under the una* 
voidable necessity of making use of such a classification of 
subjects, we must bear always in mind that it is employed 
merely for convenience, and that in nature superficial 
geological action must be continually viewed as a whole, 
since the work of each agent has constant reference to that 
of the others, and is not properly intelligible unless that 
connexion be kept in view. 

The movements of the air ; the evaporation from land 
and sea ; the fall of rain, hail, and snow ; the flow of rivers 
and glaciers ; the tides, currents, and waves of the ocean ; 
the growth and decay of organized existence, alike on land 
and in the depths of the sea ; — in short, the whole circle of 
movement, which is continually in progress upon the surface 
of our planet, are the subjects now to be examined. It 
would be desirable to adopt some general term to embrace 
the whole of this range of inquiry. For this end the word 
epigene may be suggested as a convenient tenr, and anti- 
thetical to hypogene or subterranean action. 

The simplest arrangement of this part of Geological 
Dynamics will be into three sections : — 

X. AnL— The influence of the atmosphere in destroy- 
ing aud forming rocks. 

n. Watkk.— The geological functions of the circular 
tion of water through the air and between sea 
and land, and the action of the sea. 
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IIL Life. — ^The part taken hj plants and animals in 
preserving, destroying, or reprodooing geological 
formations. 

The words destructive, reproductive, and conservative, 
employed in describing the operations of the epigene agents, 
do not necessarily imply that anything useful to man is 
destroyed, reproduced, or preserved, On the contrary, the 
destructive action of the atmosphere may turn barren 
rock into rich soil, while its reproductive effects sometimes 
turn rich land into barren desert. Again, the conservative 
influence of vegetation has sometimes for centuries retained 
as barren morass what might otherwise have become rich 
meadow or luxuriant woodland. The terms, therefore, are 
used in a strictly geological sense, to denote the removal 
and re-deposition of material, and its agency in preserving 
what lies beneath it 


Section Z.^Air. 

Its composition having been already treated of (atUif 
p. 220), we shall consider here (1) the motions, and (2) the 
geological action of the air, which arises partly from its 
composition, and partly from its movements. 


belong to the scope of this article (see Atmobphxbe, 
Climate, Meibobolooy). The reader, however, may note 
as of interest from a geological point of view the amrtained 
velocity and pressure exercised by the air in motion across 
^e sur^ of the earth as expressed in the subjoined 


table : — 


Calm 

Light breeze.. 
Strong breeze. 
Stronff gale... 
Hnrn^ne 


Voloeltj In miles 
per hour. 

0 

... 14 

... 42 

... 70 

.. 84 


Preemre in pounds 
per square foot. 

0 

1 

9 

25 

86 


II. Qbological Influences of the Aib. 

The paramount importance of the atmosphere as the 
vehicle for the circulation of temperature and moisture 
over the globe, and consequently as powerfully influ- 
encing the distribution of chmate and the growth of plants 
and animals, must be fully recognized by the geologist. 
Attention will be confined at present to the direct changes 
produced on the surface of the earth by the air — (1) on 
land, and (2) on water. 


I. Movements of the Aib. 

These are due to differences in the pressure or density 
of the atmosphere, the law being that the air always 
moves from where the pressure is high to where it is low. 
Atmospheric pressure is understood to be determined by 
two causes, temperature and aqueous vapour. 

1. Temperaiure. — Warm air, being less dense than cold 
air, ascends, while the latter flows in to take its place. The 
unequal heating of the earth’s surface, by causing upward 
currents from the warmed portions, produces horizontal cur- 
rents from the surrounding cooler regions inwards to the 
central ascending mass of heated air. To this cause the 
trade winds and the familiar land and sea breezes are due. 

2. Aqueous Vapour, — In proportion as the quantity of 
watery vapour increases, the density of the air lessens. 
Consequently moist air tends to rise as warmed air does, 
with a corresponding but often veiy violent inflow of the 
drier and consequently heavier air from the surrounding 
tracts. The ascent of the moist air lessens the atmospheric 
presaure, which is indicated by the fall of the barometer. 
When the up-streaming vapour rises into the higher regions 
of the atmosphere, it expands and cools, condensing into 
visible form, and descending in copious showers to the earth. 
Unequal and rapid heating of the air, or accumulation of 
aqneouB vapour in the air, and possibly some other influ- 
ences not yet properly understood give rise to extreme dis- 
turbances of pressure, and consequently to storms and 
hurricanes. For instance, the barometer sometimes indi- 
cates in tropical storms a fall of an inch and a half in an 
hour, showing that somewhere about a twentieth part of the 
whole mass of the atmosphere has in that short space of 
time been displaced over a certain area of the earth’s sur- 
face. No such sudden change can occur without resulting 
in the most destructive tempest or tornado. In Britain 
the tenth of an inch of barometric fall in an hour is 
regandsd as a large amount, such as only accompanies great 
storms,^ When the pressure of the air at one place is 
shown by the barometer to differ from that at a neighbour- 
ing locality at the same time, the wind will 1^ observed to 
move on the whole from the area of high to the area of low 
pressure ; and if the difference be great or sudden, the 
movement of the air may rise to the force of a hurricane 
nnta the equilibrium of pressure is restored 

The meteorological conditions of the atmosphen do not 


1. Its Influence on Land, 

L Destbuctiye Influences. — These are either (a) 
chemical or {fi} mechanical, though in nature the two 
kinds of action are often inseparably interwoven. 

(a) Under the denomination of chemical changes we in- 
clude the oxidation of those minerals which can contain 
more oxygen, as in the peroxidation and precipitation of 
protosalts of iron ; likewise the absorption of carbonic acid 
by rooks, ahd the production of alkaline and earthy carbon- 
ates and bicarbouates, which still further promote the 
process of decomposition. In the one case the active agent 
of change is the oxygen of the air, or rather of the aqueous 
vapour iu the air, for perfectly dry air seems to have little 
or no oxidizing effect. A familiar illustration is afforded 
by the rust, or oxide, which forms on iron when exposed to 
moisture, though this iron may be kept long bright if 
allowed to remain screened from moist air. In the other 
case, the active agent is the carbonic acid of the air, though 
here again it appears to be requisite that moisture shoidd 
intervene as the medium of introducing the acid to the sub- 
stance which is to be altered by it The occurrence of 
sulphuric and nitric acids in the air, especially noticeable 
in large towns, likewise leads to considerable corrosion of 
metallic surfaces, as well as of stones and lime. The mortar 
of walls may often be observed to be slowly swelling out 
and dropping off, owing to the conversion of the lime into 
sulphate. Great injury is likewise done from a similar 
cause to marble monuments in exposed graveyards. 

As a rule, the changes effected by the air lead to many 
subsequent transformations. For example, the oxidation 
of the bisulphide of iron produces sulphuric acid, which de- 
composes silicates, carbonates, and other compounds with 
which it comes in contact. These changes, however, are 
more appropriately noticed under the head of rain (p. 267). 

(P) Among the more recognizable mechanical changes of 
a destructive kind, brought about by the atmosphere, we 
may notice the following influences ; — 

1. Expansion and Contraction, — The effect ot heat is to 
expand rocks, of cold to contract them. Strictly speaking, 
these results on the sni&ee of the earth are due, not to the 
air, but to the heat-rays of the sun which reach the rocks 
through the air. In countries with a great annual ranj^ 
of temperature considerable diflioalty is sometimes ex^ri- 
enced in selecting building materials liable to be little 
affected by the alternate expansion and contraction which 
prevents the joints of masonry from remaining close and 


^ Bnchtn*! MdeoroUg^^ p, 266 
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tight In the United Statesi for example, with an annual 
thermometric range of more than 90* Fahn this difficulty 
led to some expeximente by Colonel Totten on the amount 
of expansion aud contraction in different kinds of building- 
stones, caused by variations of temperature. It was found 
that in fine-grained granite the rate of expansion was 
*000004820 for every degree Fahr. of increment of heat ; 
in white crystalline marble it was *000005668 ; and in red 
san^tone *000009532, or about twice as much as in granite. 
If the daily variations in temperature are large, the effects 
are still more striking. In tropical climates with intensely 
hot days and extremely cold nights, the rapid nocturnal 
contraction produces sometimes a strain so great as to rival 
frost in its influence upon the surface of exposed rocks, 
disintegrating them into sand, or causing them to crack 
or peel off in skins or irregular pieces. Dr Livingstone 
found' in Africa (12* S. lat, 34* £. long.) that surfaces of 
rock which during the day were heated up to 137° Fahr. 
cooled so rapidly by radiation at night that, unable to sus- 
tain the strain of contraction, they split and threw off sha^ 
angular fragments from a few ounces to 100 or 200 in 
weight.^ 

2. Froift. — Though properly belonging to the subject of 
the geological behaviour of water to be afterwards described 
in more detail, the disintegrating action of frost may be 
noticed here. In freezing water expands, and thereby 
exerts an enormous strain upon any enclosed cavities or 
walls which may confine it The consequence of this action 
is that in countries exposed to frost a continual disinteg- 
ration of the surface of rocks goes on. This superfici^ 
decay combines with the chemical and mechanical opera- 
tions of the atmosphere to produce considerable modifica- 
tions in the forms of rocks and cliffs. 

3, Wind, — By driving loose sand over rocks, prevalent 
winds produce on them a scratched aud polished surface, 
as has happened with ancient monuments buried in the 
sinds of the African deserts.^ It is said that at Cape Cod 
holes have even been drilled in window glass by the same 
agency.^ Cavities are now and then hollowed out of rocks 
by the gyration in them of little fragments of stone or 
grains of sand kept in motion by the wind. Hurricanes 
form important geological agents upon land in uprooting 
trees, and thus sometimes impeding the drainage of a 
country, and giving rise to the formation of peat mosses. 

Weatheting of Rocks. — Under the term “weathering” 
are included all the superficial changes which rocks undergo 
in consequence of the action of atmospheric processes upon 
them, ^e nature and rapidity of the disintegration depend 
partly on the one hand upon the climate, and partly on the 
other upon the composition, texture, and exposure of the 
rocks. In very dry countries, where the range of tempera- 
ture is not extreme, weathering is reduced to a minimum. 
But even if the climate be dry, considerable disintegration 
may be caused, as has been already explained, by rapid 
changes of tmperature between day and night. It is 
where moishuns prevails, however, that weathering chiefly 
takes place, llie nature of the changes will be more pro- 
perly considered in the section which is devoted to the action 
of rain. 

IL Bepboductive Influences. — T hese arise partly from 
the result of the chemical and mechanical disintegration 
involved in weathering, and partly from the transporting 
power of winds and aerial currents. Under the former 
head is the formation of soil; under the latter may be 
noticed the production of sand-hillB, the fall of dust-showers 
aud coloured rain, and the transpoH of seeds. 

1 Livingttone's Zambesi^ pp. 492, 516. 

* For an scoount of this action of drifting sand in North America 
see Blake in Pacific RaUroad Report. ▼, 92, 280. 

* Dana's Mamiial, p. 681. 


SoiL — Of the detritus produced by the action of the air on 
rocks, and washed away by rains and streams, part remains 
on the land and forms soil All soil may be considered as 
the result of the decomposition of rocks, mingled with de- 
cayed vegetable aud animal matter Were it not for the 
action of rain in washing the loose materials to a greater 
or less distance from their source, the soil of every locality 
ought to be merely the decayed upper surface of the rocks 
underneath. But wherever rain falls, the soil is moved 
from higher to lower levels. Hence in some cases a good 
soil is laid down upon rocks which of themselves would 
only produce a poor one. This action of rain in the 
formation of soil is further alluded to ou p. 270, and 
the co-operative influence of plant and animal life on 
p. 289. 

Hand-kUls or bums . — ^Winds blowing continuously upon 
loose materials, such as sand, drive them onward, and 
pile them into irregular heaps and ridges, called “ dunes.” 
This takes place more especially on windward coasts either 
of the sea or of large inland lakes, where the shores are 
sandy ; but similar effects may be seen even in the heart 
of a continent, as in the sandy deserts of the Sahara and of 
Arabia. The dunes travel inland in parallel, irregidar, and 
often confluent ridges, between which rain-water is some- 
times arrested to form pools {clangs of the French coasts), 
where formations of peat occasiondly take place. On the 
coast of Gascony the sea for 100 miles is so barred by sand- 
dunes that in all that distance only two outlets exist for 
the discharge of the drainage of the interior. As fast m 
one ridge is driven away from a beach another forms in 
its place, so that a series of huge sandy billows, as it were, 
is continually ou the move from the sea margin towards the 
interior. A stream or river may temporarily arrest their 
progress, but eventually they push the obstacle aside or in 
front of them. In this way the river Adour, on the west 
coast of France, has had its mouth shifted two or three 
miles. Occasionally, as at the mouths of estuaries, the sand is 
blown across so as gradually to exclude the sea, and thus 
to aid the fluviatilo deposits in adding to the breadth of the 
land.^ The coast of Norfolk is fringed with sand-hills 50 
to 60 feet high. On parts of the coast of Cornwall, the sand 
consists mainly of fragments of shells and corallines, and 
through the action of rain becomes sometimes indurated 
into a compact stone by carbonate of lime or oxide of iron. 
Long tracts of blown sand are likewise found along many 
parts of the Scottish and Irish coast-lines. 

On the western border of the European continent exten- 
sive sand-dunes exist. They extend for many leagues along 
the French coast, and thence, by Flanders and Holland, 
round to the shores of Courland and Pomerania. In Den- 
mark they are said to cover an area of 260 square miles. 
On the coast of Holland they are sometimes, though rarely, 
260 feet high, — a common average height being 60 to GO 
feet The breadth of this maritime belt of sand varies 
considerably. On the east coast of Scotland it ranges from 
a few yards to 3 miles ; on the opposite side of the 
North Sea it attains on the Dutch coast sometimes to os 
I much as 5 miles. The rate of progress of the dunes 
towards the interior depends upon the wind, the direction 
of the coast, and the nature of the ground over which they 
-have to move. On the low and exposed shores of the Bay 
of Biscay, when not fixed by vegetation, they travel 
at a rate of about 164 feet; in Denmark at from 3 to -4 
feet per annum. In the course of their march they enve op 


* For accounts of sand-iluncs, their extent, 
the means employed to arrest their progress, the 
Andersen's 1 voL 

In AnnaUs des Pouts et Chausstes, 1847, 2iue sm., w 
Man and Mature, 1864, and the works cited by him. See also jsne 
de Beaumont, Lemons de OSoloffie, vol. i. 

A. — 34 
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hooies and fields ; even whole parishee and dietricte once 
popnlons have been overwhelmed by them.^ 

Along the margins of large lakes and inland seas many 
of the phenomena of an exposed seaooast are repeated, and 
on no i^erior scale. Among these most be included sand- 
dunes, such as occur at the south-eastern end of Lake 
Michigan and on the eastern borders of the Caspian Sea. 
The shifting of vast waves of sand by the wind is exempli- 
fied on the grandest scale in the sandy deserts of Africa, 
Arabia, and Central Asia. Such arid wastes of loose sand, 
situated far inland and far distant from any sheet of fresh 
water, suggest curious problems in physical geography. 
Their sites may have been at a comparatively recent geo- 
logical period covered by the sea; or, lying in rainless 
climates and having their surfaces exposed to the disinte- 
grating effects of great extremes of temperature, the tracts 
may Imve become sandy and barren through atmospheric 
disintegration. The desert of the Sahara furnishes a good 
illustration of a dried-up sea-bed. In the rainless tract to 
the east of the Bed Sea lie the great sandy deserts and 
hills of Arabia, of which Mr Palgrave has given so graphic 
a narrative. Captain Sturt found vast deserts of sand in 
the interior of Australia, with long lines of dunes 200 feet 
high, united at the base and stretching in straight lines as 
far as the eye could reach. In the south-east of Europe 
great tracts of sandy desert occur in Poland, and run 
through the southern provinces of Bussia. 

DusUsJbowerSy Blowtrairu — In tropical countries, where 
great droughts are succeeded by violent hurricanes, 
the dust or sand of dried lakes or river-beds is some- | 
times borne away into the upper regions of the atmo- ; 
sphere, where, meeting with strong aerial currents which ! 
transport it for hundreds and even thousands of miles, 
it may descend again to the surface, in the form of i 
red-fog,” ** sea-dust,” or sirocco-dust ” This trans- , 
ported material, usually of a brick-dust or cinnamon ’ 
colour, is occasionally so abundant as to darken the air and 
ODscure the sun, and to cover the decks, sails, and rigging of 
vessels which may even be hundreds of miles from land. 
Rain falling through such a dust-cloud mixes with it, and 
descends either on sea or laud as what is popularly called 
blood-rain.” This is frequent on the north-west of Africa, 
about the Cape Verd Islwds, in the Mediterranean, and 
over the bordering countries. A microscopic examination 
of this dust by Ehrenberg led him to the belief that it 
contains numerous diatoms of South American species; and 
he inferred that a dust-cloud must be swimming in the 
atmosphere, carried forward by continuous currents of 
air in the region of the trade-winds and anti-trades, but 
Buffering partial and periodical deviations. But much of 
the dust must come from the sandy plains and desiccated 
poob of the nortli of Africa. Daubr^e recognized in 1865 
some of the Sahara sand which fell in the Canaiy Isbnds. 
On the coast of Italy a film of sandy clay, identical with 
that in parts of the Libyan desert, b occasionally found on 
windows after rain. In the middle of last centuiy an area 
of northern Italy, estimated at about 200 square leagues, 
was covered with a layer of dust which in some places 
reached a depth of one inch. Should the travelling dust I 
enconnter a cooler temperature, it may be brought to the i 
ground by snow, as has happened in the north of Italy, and 
more notably in the east and south-east of Russia, where | 
the BnowB are sometimes rendered dirty by the dust rabed I 
by the winds on the Caspian steppes. It is easy to see 
that a prolonged continuance of this action must give 
rise to i^espi^ deposits of dust, minded with the soil 
of the land, and with the silt and sand of bkes, rivers, 

^ This deftrnction hat b«en, during the bet quarter of a century, j 
averted to a great extent by the planting of pine foreate, the tnrpea* | 
Une of whidi has become the sooroe of a large revenna j 


and the sea; and that the minuter or^isms of tropioal 
r^Lons may thus come to be preserved in the same forma- 
tions with the terrestrial or marine organbma of temperato 
latitudes.^ 

Tranapmiatuyn of ^8^.— -^ides the transport of dust 
and minute oiganisms for dbtances of many thousanda 
of miles, the same agency may come into play also in the* 
transport of living seeds, which, finally reaching a congenial 
climate and soil, may take root and spread. We are yet, 
however, very ignorant as to what extent thb cause has actu- 
ally operated in the establbhment of any given local flon. 
With regard to the minute forms of vegetable life, indeed,, 
there can be no doubt as to the efficacy of the wind to 
transport them across vast dbtances on the surface of the 
globe. Upwards of 300 species of dbtoms have been 
found in the deposits left by dust-showers. Among the 
millions of organbms thus transported it is hardly conceiv- 
able that some should not fall into a fitting locality for 
their continued exbtence and the perpetuation of their 
species. 

2. Influence of the Air on Water. 

The action of the air upon water will be more fitly 
noticed in the section devoted to water (p. 285). It will 
be enough to notice here — 

1. Ocean Currents . — The in-streaming of air from cooler 
latitudes towards the equator causes a drift of the sea-water 
in the same direction. Owing to the rotation of the earth,^ 
these aerial currents tend to take a more and more westerly 
trend as they approach the equator. Thb they communi- 
cate to the marine currents, which, likewise moving inta 
regions having a greater velocity of rotation than their own, 
are all the more impelled in the same westerly direction. 
Hence the westerly belt or .equatorial current, which flows 
across the great ocean. Owing to the position of the con-^ 
tinents across its path, thb great current cannot move un- 
interruptedly round the eartL It b split into branches 
which turn to right and left, and, bathing the shores of the 
land, carry some of the warmth of the tropics into mors 
temperate latitudes. 

2. Waves . — The itnpnbe of the wind upon a surface of 
^ water throws that surface into pulsations which range in 

size from mere ripples to huge billows. Long-continued 
gales from the seaward upon an exposed coast indirectly 
, effect much destruction, by the formidable battery of billows 
which they bring to bear upon the land. Wave-action b 
likewbe seen in a marked manner when wind blows strongly 
. across a broad inbnd sheet of water, such as Lake Superior. 
(See p. 279.) 

3. Alteration of the Water4evd . — ^When the wind blows 
freshly for a time down a lake or into a bay or arm of the 
sea, it drives the water before it, and keeps it temporarily 
at a liigher level, at the farther or windward side. In a 
tidal sea, such as that which surrounds Great Britain, and 
which sends abundant long arms into the bnd, thb action 
can often be studied. It is no infrequent occnrrence that 
a high tide and a gale should happen at the same time. 
Whenever that takes place, then at those bays or firths which 
look windward the high tide rbes to a greater height than, 
elsewhere. With thb cot^junction of wind and tide, con- 
siderable damage to property has sometimes been done by 
the flooding of warehouses and stores, while even a sensible 
destruction of difib and sweeping away of loose materuds 
may be chronicled by the geologist On the other hand, 
a wind from the opposite quarter will drive the water out 
of the inlet, and thus make the water-level lower than it 
should otherwbe be. 

* See Humboldt on dust whirlwinds of the Orinoco, Aspects ^ 
Nature; also Maury, Pkye. Qeog. of Sea, chap, vi.; and Ehrenberga 
JPmat^Staub wid Blvt-Regen, 1847. 
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Saotlon n-Wator. 

Of all the terreetrial apnte by which the surface of the 
earth is geologically modmed, by far the most important is 
water. When following h 3 rpogene changes in a foregoing 
part of this article, we found how large a share is taken by 
water in the phenomena of volcanoes and other subterranean 
movements. When we returned to the surface of ^e earth 
and began to watch the operations of the atmosphere, we 
saw how impossible it is to consider these apart from the 
action of the aqueous vapour by which the atmosphere is 
pervaded. We must now study in detail the working of 
this wonderful geological agent itself. 

The substance wUch we term water exists on the earth 
in three well-known forms — (1) gaseous, as invisible 
vapour; (2) liquid, as water; and ^3) solid, as ice. 
The gaseous form has already been noticed in our inquiry 
into the geological characteristics of the air. It is in the 
air tliat this condition of the water-substance prevails. 
By the sun’s heat vast quantities of vapour are con- 
tinually raised from the surface of the seas, rivers, lakes, 
snow-fields, and glaciers of the world. This vapour remains 
invisible until the air containing it is cooled down to below 
its dew-pomt, or point of saturation, — a result which follows 
upon the union or collision of two aerial currents of differ- 
ent temperatures, or the rise of the air into the upper cold 
regions of the atmosphere, where it is chilled by expansion, 
by radiation, and by contact with cold mountains. At first 
minute particles appear, which either remain in the liquid 
condition, or, if the temperature is sufficiently low, are at 
once frozen into ice. As these changes take place over 
considerable spaces of the sky, they give rise to the pheno- 
mena of clouds. Further condensation augments the size 
of the cloud-particles, and at last they fall to the surface of 
the earth, if still liquid, as rain ; if solid, as snow or hail ; 
and if partly solid and partly liquid, as sleet. As the 
vapour is largely raised from the ocean surface, so in great 
measure it falls back again directly into the ocean. A con- 
siderable proportion, however, descends upon the land, and 
it is this part of the condensed vapour which we have now 
to follow. Upon the higher elevations it falls as snow, 
and gathers there into snow-fields, which, by means of 
glaciers, send their drainage down towards the valleys and 
plains. Elsewhere it falls chiefly as rain, some of which 
sinks underground to gush forth again in springs, while the 
rest pours down the slopes of the land, feeding brooks and 
torrents, which, swollen further by the springs, gather into 
broader and yet broader rivers, whereby the drainage of 
the land is carried oat to sea. Thence once more the 
vapour rises to reappear in clouds, and feed the innumer- 
able water-channels by which the land is farrowed from 
mountain-top to sea-shore. 

Here then is a vast system of circulation, ceaselessly re- 
newed. And in that system there is not a drop of water 
which is not busy with its allotted task of changing the 
face of the eartL When the vapour ascends into the air 
it is almost chemically pure. But when, after being con- 
densed into visible form, and working its way over or under 
the surface of the land, it once more enters the sea, it is 
no longer pure^ but more or less loaded with material taken 
by it out of the air, rocks, or soils through which it has 
travelled. Day by day the process is advancing. So far 
as^ we can tell, it has never ceased since the first shower of 
rain fell upon the earth. We may well believe, therefore, 
that it must have worked marvels upon the surface of our 
planet in past time, and that it may effect vast transforma- 
tions in the future. As a foundation for such a belief let 
us now inquire what it can be proved to be doing at the 
present time. 

The subject of the geological operation of water upon 


the globe may be conveniently studied under the following 
subdivisions : — 


A. Txbeebtbial Watebs. — Under this head are to be 
considered — (1) the liquid state. Including rain, under- 
ground water, brooks, rivers, and lakes ; and (2) the solid 
state — frost, river-ice, snow, hail, glaciers. 

B. Oceanic Waters.— Including the influence of marine 
currents, tides, and waves, and the part taken by the sea 
in the general geological regime of the earth. 

A. Terrestrial Waters. 


I. IN THE LIQUID STATE. 


§ 1. Rain, 


Bain effects two kinds of changes upon the surface of the 
land. (1.) It acts chemically upon soils and stones, and 
sinking under ground continues, as we shall find, a great 
series of similar reactions there. (2.) It acts mechanically^ 
by washing away loose materials, and thus powerfully 
affecting the contours of the land. 

I Chemical Action. — This depends mainly upon the 
nature and proportion of the substances abstracted by rain 
from the air in its descent to the earth. Rain always 
absorbs a little air, and as we have already seen (j). 220) 
air always contains carbonic acid as well as other ingredi- 
ents, in addition to its nitrogen and oxygen. If rain be 
regarded as an agent washing the air and taking impurities 
out of it, we may the better realize how by means of these 
it is enabled to work many chemical changes which, were 
it to reach the earth as pure water, it could not accomplish. 

Compocitim of Rain-Water , — Numerous analyses of 
rain-water show that it contains in solution about 25 
cubic centimetres of gases per litre. An average pro- 
portional percentage is by measure — nitrogen, 66 '4; 
oxygen, 31*2; carbonic acid, 2*4, — the oxygen being in 
greater proportion than in air, owing to its greater solu- 
Mlity in water. Common salt, ammonia, sulphates, nitric 
acid, inorganic dust, and organic matter are usually present 
in minute quantities in rain water. So far as we know at 
present, the three ingredients which are chiefly effective in 
the chemical reactions due to rain are the oxygen, carbonic 
acid, and organic matter.^ 

P^rmeaWity of all Rocks hy Water , — Though mmerals 
I and rocks differ vastly in their degree of porousness, there 
is none known which is not in some de^e permeable by 
water. Even such hard and apparently impenetrable su^ 
stances as flint and agate are found to be permeable. For, 
in fact, rocks and minerals when examined with the micro- 
scope are seen to be made up of variously-shaped grains, 
crystals, or particles, and it is in the minute channels and 
interstices between these particles, or even through the 
particles themselves, that the water works its way. Evi- 
dently, the smaller the interstices the less easily will the 
water force a passage into or through the stone. This per- 
meability, though well marked upon the surface of the 
land, becomes still more so underground, where the rocks 
are sometimes quite saturated with water. 

Liability of all Rocks to alteration hy Water , — There is 
probably no known substance which is not, under some 
condition, soluble in water containing carbonic acid or otlier 
natural reagent. Rain-water, descending with the gases, 
acids, and organic matter it has abstracted from the air and 
soil, effects a chemical disintegration of the rocks. This 
action was referred to in the description of the air as 


* The organic matter is revealed by the putrid flnicll which long- 
pt rain water gives out The reader who wishes ^ 

S may consult the elaborate tables of analyses m * 

fr and Rain, See also the section on air, ante, p 
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ptrd; due to Atmospheric mouturei but it is chiefly carried 
ou by rain. And as rain is so widely and almost uni- 
versally distributed over the globe, thm chemical action 
must be of very general occurrence. 

Naiure of the Changee effecUiL — Oonfining our attention 
to its tiiree chiefly active ingredients, we And that rain 
water reacts chemically upon rocks by — 1. OxidatiorL — ^The 
prominence of oxygen in rain-water, and its readiness to 
unite with any substance which can contain more of it, 
render this a marked feature of the passage of rain over 
rocks. A thin oxidised pellicle is formed on the surface, 
and this, if not at once washed off by the rain, sinks deeper 
until a crust is formed over the stone. As already 
remarked, this process is simply a rusting of those minerals 
which, like metallic iron, have no oxygen, or have not their 
full complement of it. 2. Deoxidation, — Organic matter 
having an affinity for more oxygen decomposes peroxides 
by depriving them of some part of their share of that ele- 
ment, and reducing them to protoxides. These changes are 
especially noticeable among the iron oxides so abundantly 
diffused among rocks. B ence rai n-water, in sinking through 
soil and obtaining such organic matter, becomes thereby a 
reducing agent. 3. Solution, — This may take place either 
by the simple action of the water, as in the solution of rock- 
s^t) or by the influence of the carbonic acid present in the 
rain. Of the latter {Carhoruition) a familiar example 
is the corrosion of marble slabs down which rain has 
trickled for a time. The carbonic acid dissolves some 
of the lime, which as a bicarbonate is held in solution 
in the carbonated water, but is deposited again when 
the water loses its carbonic acid or evaporates. It is 
not merely carbonates, however, which are liable to this 
kind of destruction. Even silicates of lime, potash, and 
soda, combinations existing abundantly as constituents of 
rocks, are attacked; their silica is liberated, and their 
alkalies or alkaline earths, becoming carbonates, are removed 
in solution. 4. Hydration, — Some minerals, containing 
little or no water, and therefore called anhydrous, when 
exposed to the action of the atmosphere, absorb water, or 
become hydrous, and are then usually more prone to further 
change. Hence the rocks of which they form part become 
disintegrated. 

Weathering, — The weathering of rocks is dependent upon 
two sets of conditions — (1 ) meteorological, as the range of 
temperature, abundance of moisture, height above the sea, 
und exposure, and (2) lithological, — ^the composition and 
texture of the rocks themselves. As regards the composi- 
tion of rocks, those which consist of particles liable to little 
chemical change from the influence of moisture are best 
fitted to resist weathering, provided their particles have 
sufficient cohesion to withstand the mechanical processes of 
disintegration. Siliceous sandstones are excellent examples 
of this permanence. Consisting wholly or mainly of the 
durable mineral quartz, they are sometimes able so to with- 
stand decay that buildings made of them still retain, after 
the lapse of centuries, the chisel-marks of the builders. 
Some rocks which yield with comparative rapidity to 
the chemical attacks of moisture show no marks of 
disintegration on their surface, which remains clean and 
fresh. This is particularly the case with limestones. The 
reason lies obviously in the fact that limestone when 
pure is wholly soluble in acidulous water. Bain falling 
on this rock removes some of it in solution, and will 
continue to do so until the rock is dissolved away. It is 
only where the limestone contains impurities that a 
weathered crust of mote or less insoluble icicles remains 
behind. Hence the relative purity of limestones may be 
roughly determined by comparing their weathered surfaces, 
where, if they contain much sand, thegrains will be seen pro- 
jecting from the calcareous matrix, and where should die 


rook be very ferruginous, the yellow hydrous peroxide or 
ochre will be found as a powdery crust. In limestones 
containing abundant encrinites, shells, or other organic re- 
mains, the weathered surface commonly presents the fossils 
standing out in relief. This seems to arise from the crys- 
talline arrangement of the lime in the organic structures, 
whereby they are enabled to resist disintegration better 
than the general mechanically aggregated matrix of the 
rock. An experienced fossil collector will always search 
well those weathered surfaces, for he often finds there, 
delicately picked out by the weather, minute and frail 
fossils which are wholly invisible on a freshly broken sur^ 
face of the stone. Many rocks weather with a thick 
crust or even decay inwards for many feet or yards. 
Basalt, for example, often shows a yellowish-brown ferru- 
ginous layer on its surface, formed by the conversion of its 
felspar into kaolin and the removal of its silicate of lime 
as carbonate, by the hydration of its olivine and augite 
and their conversion into serpentine, saponite, or some 
other hydrous magnesian silicate, and by the conversion 
of its magnetite into limonite. Granite sometimes shows 
in a most remarkable way .the distance to which weather- 
ing can reach. It may often be dug into for a depth 
of 20 or 30 feet, the quartz crystals and veins retaining 
their original positions, while the felspar is completely 
kaolinized. 

It is to the effects of weathering mat the abundant fan- 
tastic shapes assumed by crags and other rocky masses are 
due. Most varieties of rock have their own characteristic 
modes of weathering, whereby they may be recognized even 
from a distance. To some of these features reference will 
be made in a subsequent section. 

n. Mechanical Action. — When a rock has been so 
corroded by weathermg that the cohesion of the particles 
on its exposed surface is destroyed, these particles are 
washed off by rain. This detritus is either held in 
suspension in the little runnels into which the rain-drops 
gather as they begin to flow over the land, or is pushed by 
them along the surface. In this way the rain carries off 
by mechanical movement what it has already loosened by 
chemical action. 

III. Results of Rain-Action.— It is evident that 
the general result of the fall of rain upon a land-surface 
must be a disintegration and consequent lowering of 
that Burfaca At first we may be inclined to imagine 
that this waste must be so slow and slight as to be 
hardly appreciable. But a little observation will suffice 
to furnish many proofs of its existence and compara- 
tively rapid progress in some places. We are familiar, 
for example, with the pitted channelled surface of the 
ground lying immediately under the drip of the eaves of a 
house. We know that the fragments of stone and gravel 
are left sticking up prominently because the earth around 
and above them has been washed away, and because, being 
hard, they resist the action of the falling drops and screen 
the earth below them. On a far larger scale we may notice 
the same kind of operation in districts of conglomerate, 
where the larger blocks, serving as a protection to the 
rock underneath, come to form as it were the capitals 
of slowly-deepening columns of rock. In the same way in 
certain valleys of the Alps a stony clay is cut by the rain 
into pillars, each of whiem is protected by, and indeed owes 
its existence to, a laige block of stone which lay originally 
in the heart erf the mass. These columns are of all heights, 
according to the positions in which the stones may ^ve 
ori^ally lain, l^ere ace instances, however, where the 
disintegration has been so complete that only a few 
scatter^ fragments remain of a once extensive stratum, and 
where it may not be easy to realize that these fragments are 
not transported boulders. In Dorsetshire and Wiltshire, for 



SAZnO 


GEOLOGY 


269 


example, the surface of the oountiy is in some parts so 
thickly strewn with fragments of sandstone and conglomer- 
ate *^that a person may almost leap from one stone to 
another without touching the ground. The stones are fre- 
quently of considerable size, many being four or five yards 
across, and about four feet thick.” ^ They have been nsed 
for the huge blocks of which Stonehenge and other of the 
so-called dniidical cirdes have been constructed, hence they 
have been termed Druid Stones. Other names are Sarsen 
Stones (supposed to indicate that their accumulation has 
been populariy ascribed to the Saracens), and Qrey Wethers, 
from tlieir resemblance in the distance to flocks of (wether) 
sheep. They are found lying abundantly on the chalk, 
suggestive at first of some former agent of transport by 
which they were brought from a distance. It is now, how- 
ever, generally admitt^ that they are simply fragments of 
some of the sandy Tertiary strata which once covered the 
districts where they occur, and that wliile the softer por- 
tions of these strata have been carried away, the harder 
parts (their hardness perhaps increasing by exposure) have 
remained behind as Qrey Wethers, and have subsequently 
suffered from tho inevitable splitting and crumbling action 
of the weather. 

But it is not from any single example, however strid- 
ing, that the real importance of rain as a geological agent 
can be adequately realized. To form a truo conception ot 
this momentous action, we need to watch what takes place 
over a wide region. The whole land-surface over which 
rain falls is exposed to waste. As Hutton long ago insisted, 
the superficial covering of decayed rock or soil is constantly, 
though slowly, travelling outward and downward to the sea. 
In this ceaseless transport rain acts as the great carrying 
agent The particles of rock loosened by atmospheric waste, 
by frost or the chemical disintegration of the rain itself, 
are washed off to form new soil But they as well as the 
particles of the soil are step by step moved downward 
over the face of the land till they reach the nearest brook 
or river, whence their seaward progress may be rapid. 
A heavy rain discolonrs the water-courses of a country, 
because it loads them with the fine debris which it re- 
moves from the general surface of the land. In this way 
rain serves as the means whereby tho work of the other 
disintegrating forces is made conducive to the general 
degradation of the land. The decomposed crust produced 
by weathering, which would otherwise accumulate over the 
solid rock and protect it from further decay, is removed by 
rain so as to expose a fresh surface to further decomposition. 
This decay is general and constant, but not uniform. In 
some places, from the nature of the rock, from the flatness 
of the g^und, or from other causes, ruin works under peat 
difficulties. There the rate of waste must consequently be 
extremely slow. In other places, again, the rate may be 
rapid enough to be readily appreciable from year to year. 
A survey of this department of geological activity shows 
how the unequal wasting by rain has helped to produce the 
details of the present relief of the laud, those tracts where 
the destruction has been greatest forming hollows and 
valleys, others, where it has been less, rising into ridges 
and hills. 

Rain-action is not always merely destructive. Usually 
It is accompanied by reproductive effects, and, as already 
remarked, the mouldered rock which it washes off furnishes 
materials for the formation of soiL In favourable situations 
it has gathered together accumulations of loam and earth 
from neighbouring higher ground--— the ^^brick-earth/’ 
‘^head,” and " rain-wash” of the south o’f England — earthy 

^ See I>«amptive Catalogue qf Rock Spedmena in Jermgn Street 
IfuMum, 8d ed. ; Proatwich, Quart. Jowm. Qeol. Soc.^ x. p. 123 ; 
Whitaker, ChaiogUal Survey MeMoir on parte of MiddleeeXf ko., 
^ 71 . 


deposits, sometimes full of angular stones, derived from the 
Bubaerial waste of tlie rocks of the neightourhood.” 


§ 2. Vadergnmnd Water, 

When rain falls upon the land its further progress 
becomes twofold. The greater part of it sinks into the 
ground and apparently disappears ; the rest flows off into 
runnels, brooks, and rivers, and in this way moves down- 
ward to the sea. It is most convenient to follow first the 
course of the subterranean water. 


We have seen that all rocks are more or less porous. 
They are moreover traversed by abundant joints and cracks. 
Hence, from the bed of the ocean, from the bottoms of 
lakes and rivers, as well as from the surface of the land 
on which rain falls, water is continually filtering downward 
into the rocks beneath. To what depth this descent of the 
surface water may go is not known. It may reach as far as 
the intensely heated interior of the planet, for, as the 
researches of M. Daubrde have shown, capillary water has 
the capacity of penetrating rocks even against a high 
countcr^pressure of vapour. The water at extreme depths 
may be under such pressure as to retain its liquid condition 
at a red or even at a white heat. Probably the depth to 
which the water descends varies indefinitely according to 
the varying nature of the rocky crust. Some shallow mines 
are practically quite dry, while others of great depth require 
large pumping engines to keep them from being flooded by 
the water which pours into them from the surrounding 
rocks. As a rule, however, tho upper layers of rock are 
fuller of moistui^e than those deeper down. 

The water which in this way sinks into the earth is not 
permanently removed from the surface, though Uiere may 
perhaps be a slight loss due to absorption and chemical 
alteration of the rocks. It accumulates underneath, until 
by the pressure of tho descending column it is forced to find 
a passage through joints or fissures upward to the surface. 
The points at which it issues are termed epringB, In most 
districts the rocks underneath are permeated with water 
below a certain limit which is termed the water^levd. This 
line is not a strictly horizontal one like that of the surface 
of a lake. Moreover, it is liable to rise and fall according 
os the seasons are wet or dry. In some places it lies quite 
near, in others far below, the surface. A well is an arti- 
ficial hole dug down below the water-level, into which 
the water percolates. Hence, when the water-level happens 
to be at a small depth the wells are shallow, when at a 
great depth they require to be deep. 

Since the rocks underneath the surface vary greatly in 
porosity, some contain far more water than others. It 
often Imppens that, percolating along some porous bed, the 
subterranean water finds its way downward until it passes 
under some more impervious^ rock. Hindered in its pro- 
gress, it accnmulotes in the porous bed, from which it may 
be able to find its way up to the surface again only by a 
tedious circuitous passage. If, however, a bore-hole be 
sunk through the upper impervious bed down to the water- 
charged stratum below, the water will eagerly avail itself 
of this artificial channel of escape, and will rise in the bole, 
or even rush up and gush out as a jet cTeau above ground. 
Wells of this kind are now largely employed. They bew 
the t^ame of Artesian^ from the old province of Artois in 
France, where they have long been in use. 

That the water really circulates underground, and pai^s 


• See Austeu, Quart, Joum, Oeol, StTy vi. 94, vii. 121 ; FoHtep 
id Topley, Quait. Joum, Qeol, Soo.^ xxi. 446. 

• This terra impenrioue must evidently be used in a relative and not 
an absolute sense. A stiff clay is practically Impervious to m 

ickle of underground water ; bonce its employment as a niateriri for 

iddling (that is, making water-tight) canals and 

nn whfeb itidecd Its obaTacteiistio 


plasticity depends. 
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not merely between the pores of the rocks but in crevices 
and tunnels which it has no doubt to a large extent opened 
for itself along numerous natural joints and fissures, is 
proved by the occasional rise of leaves, twigs, and oven live 
fish, in the shaft of an Artesian welL Such evidences are 
particularly striking when found in districts without surface 
waters, and even perhaps with little or no rain. They have 
been met with, for instance, in sinking wells in some of the 
sandy deserts on the southern borders of Algeria. In these 
and similar cases it is clear that the water may, and some- 
times does, travel for many leagues underground away from 
the district where it fell as rain or snow, or where it leaked 
from the bed of a river or lake. 

The temperature of springs affords a convenient but not 
always quite reliable indioudon of the relative depth from 
which they have risen. Some springs are just one degree 
or less above the temperature of ice. Others in volcanic 
districts issue with the temperature of boiling water. 
Between these two extremes every degree may be registered. 
Very cold springs may be regarded as probably deriving 
their supply from cold or even snow-covered mountains. 
Certain exceptional cases, however, occur where ice forms 
in caverns {placih^es) even in warm and comparatively low 
districts. Water issuing from these ice caves is of course 
cold.^ On the other hand, springs whose temperature is 
much higher than the mean temperature of the places at 
which they emerge must have descended for enough to be 
warmed by the internal heat of the earth. The hottest springs 
are found in volcanic districts. But even at a great distance 
from any active volcano, thermal springe^ os they are 
called, appear with a temperature of 120° Fahr. (which is 
that of the Bath springs) or even more. These have pro- 
bably risen from a great depth. If we could assume a pro- 
gressive increase of r Fahr. of subterranean heat for every 
60 feet of descent, the water at 1 20° issuing at a locality 
whose ordinary temperature is 50°, should Imve been down 
at least 4200 feet Mow the surface. But from what has 
been stated in a previous section (p. 224) regarding the 
irregular stratification of temperature within the earth’s 
crust, such estimates of the probable depth of the sources 
of springs are liable to various errors. 

Apart from its vast importance in a social point of view, 
the underground circulation of water has a profound in- 
terest for the geologist, from the light which it affords as to 
the changes that rocks undergo, and the manner in which 
these changes are effected. For, like all the other geologi- 
cal agents, it does not move on its course without doing 
work. We have now to inquire what is the nature of that 
work. A convenient arrangement will be to group its study 
under two heads — (1) chemical action, and (2) mechanical 
action. 

(1.) Evexy spring, even the most clear and sparkling, 
contains mineral matter in chemical solution, obtained 
from the rocks through which the water travels in its 
jonmey from the surface into the interior, and back 
to the surface again. The nature of the mineral ingredi- 
ents depends partly upon the composition of the rocks 
trained, partly upon the gases, acids, or other reagents 
which may have l^en present in the rain, or may have 
been obtained by the water in its subterranean journey, 
and partly upon the depth to which the water may have 
reached and the temperature to which it may have been 
raised. 

We have already (ante^ p. 267) considered the substances 
extracted by rain from the air and used by it in the disin- 
tegration of rocks. The same reagents are of course carried 

* The most reinaikable example of a glaci^re yet obsenred is that of 

Bobachaii, in Hangaiy, of which an aooonnt, with a series of interest- 
ing drawi^, was published in 1874 by Dr J. A. Krenner, keeper of 
the national museum in Bnda-Pesth. 


underneath the ground, when the rain-water sinks out of 
sight, and continue there the processes of decomposition 
and alteration which they are seen to effect at the surface. 
But other sources are open to the subterranean water for 
the augmentation of its chemical reagents. (1.) In de- 
scending through the soil the meteoric water encounters 
abundant organic matter, which abstracts its oxygen and 
replaces it by carbonic acid. This interchange probably 
in many cases far more than compensates for the expendi- 
ture of these gases employed in subaerial disintegration. 
In BO far as the water carries down from the soil any 
oxidizable organic substance, its action must be to reduce 
the oxides it encounters among rocka It is remarkable 
that ordinary vegetable soil possesses the power of remov- 
ing from the water which permeates it potash, silica, 
phosphoric acid, ammonia, and organic matter, elements 
which had been already in great measure abstracted from 
it by living vegetation, and which are again taken up by 
the same organic agents. (2.) Carbonic acid gas is some- 
times largelv evolved within the earth’s crust, especially 
in regions of extinct or dormant volcanoes. Subterranean 
water coming in the way of this gas greedily dissolves it, 
and thereby obtains an enormously increased power of 
attacking even the most obdurate rocks. (3.) Whenever 
the water has its temperature considerably raised, its 
solvent capacity, especially for silica, is largely augmented. 
Hot springs often contain a large proportion of that sub- 
stance in solution. (4.) The production of some of the 
compounds which are due to decompositions effected by 
the water, and are carried along with it in solution, increases 
its ability to accomplish further decompositions. Thns 
the alkaline carbonates, which are among the earliest 
products of the action of the water, enable it to dissolve 
silica and decompose silicates. 

The study of these alterations belongs to the subject of 
Metamorphism, of which some account has already been 
given (anftf, p. 262). Let us look at the results achieved by 
them, as shown in the composition of the water which issues 
from different springs. Considered from this point of view, 
springs may be treated as (1) common or ordinary springs, 
that is, those which contain only such average proportions 
of mineral matter as occur iu ordinary potable water, and 
(2) mineral springs, or those where the proportion of foreign 
ingredients is large enough to give a marked character to 
the water. Those two groups, however, merge insensibly 
into each other. 

Comvwn Springs , — The materials ordinarily present in 
common spring water are, besides atmospheric air and its 
gases, carbonate and sulphate of lime, common salt, with 
chlorides of calcium and magnesium, and sometimes organic 
matter. The amount of dissolved contents in ordinary 
drinking water does nob exceed *5 or at most 1*0 gramme 
per litre ; the best waters contain even less. 

Mineral Springs , — These may be roughly but con- 
veniently classified according to the prevailing mineral sub- 
stance contained in them, which may range in amount 
from 1 to 300 grammes per litre. ^ 

Cafoarsems— containing so much lime that it is deposited as a 
white crust as the water evapomtes. Spring water when saturated 
with carbonate of lime contains about 106 parts in 100,000. Springs 
of this kind are common in limestone countries. As the water flows 
away fh>m its {joint of exit, it throws down a deposit of calcareous 
tufa or travertine, which, as it encrusts moss, twigs, and othei 
objects, ^ves them the appearance of having been turned into stone, 
whence we springs are popularly termed petrifying.** Enormous 
accumulations of this kina have been formed in some parts of Italy, 
where the rook so produced is extensively quarried as a building 
material. 

Ferruginms or containing a large proportion of iron 

in the total mineral ingredients. Such watem have an inky taste, 
and often deposit along their course a yellow, brown, or red ocluy 


* Paul, in Watt’s Chem. v., 1016. 
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deposit, oonsisting mainlv of hydrated peroxide of iron. They may 
be frequently obeerved m thoee diatncte where beds or Teina of 
ironstone ooour, or where the rooks contain much iron in combina- 
tion. 

iSUiceotfs— depositing silica or flint. Although silica may be 
flissolyed and retained in solution even in cold water, it is in the 
hot water issuing in yoloanio countries that it occurs most abund- 
antly, and where true siliceous springs exist. The geysers of 
Iceland, New Zealand, the Yellowstone region, and other districts 
«re illustrations. When tho heated water of these thermal springs 
cools and e^aporateA the silica is deposited as siliceous sinter round 
their basins, or in picturesque mounds at the point of escape. One 
•of the sinter beds in the geyser region of Iceland is said to be two 
leagues long, a quarter of a lea^e wide, and a hundred feet thick. 
As already stated (ants, p.268 ), the effect of pressure is to enable water 
At great depths to retain a larger amount of mineral matter in solu- 
tion. Hence, when the water ascends, it depositB its mineral con- 
tents, not only because it cools, but because the pressure is removed. 
There must in many cases be a copious deposit along the walls of 
the fissures up which the water flows on its way to the surface. 
Doubtless in this way many mineral yoins haye received their suc- 
cessive coatings of quartz, jasper, gypsum, calcito,’ and otlier 
minerals. 

^riTis-^bringing to the surface a solution, more or less nearly 
saturated, of chlonde of sodium. Springs of this kind appear where 
bods of solid rock-salt exist underneath. The water in its passage 
•encounters the salt, dissolves it, and brings it to the surface. The 
brine springs of Cheshire in England, the Smkammeigut in Austria, 
Bex in Switzerland, Ac., have long been well known. Some of 
the English brines contain about one per cent, of salts, of which 
the chloride of sodium may range from a lialf to three-fourths or 
more. Other brines, however, yield a far larger amount; one at 
Clemenshall, Wiirtcmburg, gave upwards of 26 per cent, of salts, 
•of which almost the whole was chloride of sodium. The otlicr sub- 
stances contained in solution in the water of brine springs are 
usually such os exist also in sea-water, such os sulphate and car- 
bonate of lime, chlorides of magnesium and potassium, Ac. 

ifsdieiTiaZ— a vamie term a^iplied to mineral springs which 
have or are believed to have curative effects in different diseases. 
Medical men recognize various qualities, distinguished by the par- 
ticular substance most conspicuous in each — as Alkaline IVaters, 
containing lime or soda and carbonic acid, as those of Vichy or 
Saratoga ; Bitter JVatera, with sulphate of magnesia and soda^ 
Bedlitz, Kissingen ; Salt or Muriatea Waters^ with common salt as 
the leading mineral constituent— •Wiesbaden, Cheltenham ; Earthy 
WaUrSj lime, either a sulphate or carbonate, being the most marked 
ingredient— riath, Lucca; StUphurous Waters, with sulphur os 
sulphuretted hydrogen and in sulphides— Aixria-Chapello, Harro- 
gate. 

Oil — Mineral oil is carried up by some ordinary springs, and 
floats in dark drops on the surface of the water. But in some parts 
of the world, as in a wide region in the Northern States or the 
American Union and in Canada, the oil ascends with little or no 
water, and forms the oil-springs which in recent years have become 
so remarkable and abiindcmt a source of illuminating oils, paraffin, 
and other hydrocarbon oom|)ounds. 

RmdU of Chemical Action of Underground Water , — 
Since every spring is busily engaged in bringing mineral 
eabstances from below ground to the surface, there inusi 
evidently be a vast amount of subterranean waste, and many 
tunnels, channels, and caverns must in consequence be 
formed. To take one illustration : the warm springs of 
Bath, with a mean temperature of 120* Fahr., are impreg- 
nated with sulphates of lime and soda, and chlorides of 
sodium and magnesium. Professor Ramsay has estimated 
their annual discharge of mineral matter to be equal to a 
square column 9 feet in diameter and 140 feet in height. 
It is in calcareous regions that the extent of the subter- 
ranean loss can be most strikingly seen. Sometimes a dis- 
trict of limestone is drilled with vertical cavities (^allouh 
holee or riiM) formed by the solution of the rock by the 
descent of carbonated rain-water. Surfape-drainage is there 
intercepted, and passes at once under ground, where, in 
course of time, an elaborate system of channels may be dis- 
solved out of the solid rook. Such has been the origin of 
the Peak oavems of Derbyshire, the intricate grottoes of 
Antiparos and Adelsbeig, and the vast labyrinths of the 
Mammoth Gave of Kentucky. In the course of time the 
underground rivers open out new courses, and leave their 
old ones dry. By tne falling in of the roofs of caverns 
near the surface, brooks and rivers are occasionally en- 
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gulphed, which, after a long subterranean course, may issue 
to the surface again in a totally different surface area of 
drainage to that in which they took their rise, and some 
times, as in Floridly witli volume enough to navigable 
almost up to their outflow. In such circumstauces 
lakes may be formed over the sites of the broken-in 
caverns; and valleys may thus be deepened, or perhaps 
even formed. Mud, sand, and gravel, with the remains of 
plants and animals, are swept below ground, and sometimes 
accumulate in deposits there. This has been the origin of 
ossiferous caverns, and of the loam and breccia so often 
found in them. 

These wonderful results of the subterranean circulation 
of water appeal to the imagination, and are those usually 
most dwelt upon as evincing the potency of this kind of 
geological agency. And yet the thoughtful observer who 
reflects upon this subject will perhaps be led to perceive 
that even more important than these visible caverns and 
grottoes are the silent unobtrusive changes so constantly 
in progress in the solid heart of rocks. As far down as 
percolating water reaches there is not a particle of mineral 
matter safe from its attacks. And as we have seen, it is 
hardly possible to find any rock which does not bear 
throughout its minute grains and pores evidence that water 
has filtered through it, removing some substances and put- 
ting others in their place. 

(2.) Results of Mechanical Action , — In its passage along 
fissures and channels of the rocks, the underground watei 
not merely dissolves materials chemically and removes them 
in solution, it likewise loosens some of the finer particles 
from the sides of these subterranean conduits and carries 
them along in mechanical Buspeusion. We may occasionally 
observe, where a spring gushesforth at the surface, that grains 
of sand are brought up in the clear sparkling water. Tliis 
removal of material sometimes produces remarkable surface 
changes when it takes place along the side of a steep slope 
or cliff, such as occur in river valleys, or by the sea-coast. 
Let US suppose a thin layer of some porous material, like 
loose sand or ill-compacted sandstone to lie between two 
more impervious rocks such as masses of clay or limestone, 
and that this porous stratum sloping down from higher 
ground comes out to the surface near the base of a line 
of abrupt cliff. The water which finds its way down 
into this layer will use it as its channel of escape, and 
travelling along its course will issue in springs or in a 
more general oozing forth along its outcrop at the foot of 
the declivity. Under these circumstances the support 
of the overlying mass of rock is apt to be loosened. The 
water not only removes piece-meal the sandy layer on which 
that overlying mass rests, but as it were lubricates the 
rock underneath. Consequently at intervals portions of the 
upper rock may break off and slide down into the valley 
or plain below. Such dislocations are known as landsl^is. 
Many illustrative examples might be cited. Thus in the 
year 1839 a mass of chalk on the Doraetsliire coast slipped 
over a bed of clay into the sea, leaving a rent three-quarters 
of a mile long, 150 feet deep, and 240 feet wide. The 
shifted mass, bearing with it houses, roads, and fields, was 
cracked, broken, end tiltedin various directions, and was thus 
prepared for further attack and removal by the waves. On 
many parts of the coasts of Britain there are landslips on a 
large scale which doubtless took place many centuries ago, 
or even in some cases beyond the times of human history. 
The undercliff of the Isle of Wight, the cliffs west of 
Brandon Head, county Kerry, the basalt escarpments of 
Antrim, and the edges of the great volcanic plateaus of Mull, 
Skye, and Raasay furnish illustrations of such prehistoric 
landslips. Of Continental examples, the well-known fall of 
the Rossberg, behind the Righi in Switzerland, 
most memorable. After a rainy summer in 1806 a large 
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part of one aide of the mountain, consisting of sloping beds 
of hard red sandstone and conglomerate, resting n^n soft 
sandy layers, gave way. Thousands of tons of solid rock 
suddenly swept across the valley of Gk>ldau, burjring four 
villages, with about 500 of their inhabitants. In 1855 a 
mass of debris, 3500 feet long, 1000 feet wide, and 600 feet 
high, slid into the valley of the Tiber, which, dammed back 
by the obstruction, overflowed the village of San Stefano 
to a depth of 50 feet, until drained off by a tunnel. 

§ 3. Brooks and Rivera, 

These will be considered under four aspects: — (1) their 
sources of supply, (2) their discharge, (3) their flow, and 
(4) their geological action. 

L Sources op Supply. — Rivers are the natural drains 
of a land surface. They carry out to sea the surplus water 
after evaporation, and not water only, but a vast and 
almost incredible amount of material annually worn off 
the land. Their contents are derived partly from rain 
(including mist and dew) and melted snow, partly from 
springs. In a vast river system like that of the Mississippi, 
the area of drainage is so extensive as to embrace many 
different climates and varieties of rainfall, so that on the 
whole the amount of discharge, being in a great measure in- 
dependent of local variations in the weather, remains tolerably 
uniform. But in smaller rivers, such as those of Britain, 
whose basins lie in a region having the same general 
features of climate, the quantity of w*ater is regulated 
by the local rainfall. A wet season swells the streams, a 
dry one diminishes them. Were rivers entirely dependent, 
however, upon direct supplies of rain, they wodd only flow 
iu rainy aeasons, and disappear iu dry weather. This does 
not happen, because they derive a great deal of their water 
^not directly from rain, but indirectly through the inter- 
mediate agency of springs. Hence they continue to flow 
even iu very diy weather, because, though the superficial 
' supplies have failed, the underground sources still continue 
available. ' In a long drought, however, Hie latter begin to 
fail, the surface springs ceasing first, and gradually drying 
up in their order of depth, until at last only deep-seated 
springs furnish a perhaps daily dimiuishiug quantity of 
water. It is a matter of great economic as well as 
scientific interest to know how long any river would con- 
tinue to yield a certain amount of water during a prolonged 
drought So far as we can toll, no rule could possibly be 
laid down for a generally applicable calculation, every area 
having its own peculiarities of underground drainage. Mr 
Joseph Lucas gives some particulars which show what may 
happen in a chalk district. The river Wandle drains an 
area of 51 square miles of the chalk downs in the south- 
east of England. For eighteen months, from May 1858 to 
October 1859, as tested by gauging, there was very little 
absorption of rainfall over the drainage basin, and yet the 
minimum recorded flow of the Wandle was 10,000,000 
gallons arday, which, Mr Lucas says, represents not more 
than *4090 inch of rain absorbed on the 51 square miles of 
chalk. The rock is so saturated that it can continue to 
supply a large yield of water for eighteen months after it 
has ceased to receive supplies from the surface, or at least 
has received only very much diminished supplies.^ 

IL Discharge. — As the natural drains of the land, rivers 
cany the surplus moisture out to sea. What proportion of 
the total rainfall is thus discharged by them is a <|ue8tion 
of great geological and industrial interest. From the very 
momeut that water takes visible form as mist, cloud, dew, 
rain, snow, or hail, it is subject to evaporation. When it 
readies the ground, or flows off into brooks, rivers, lakes, or 

* Lucm, Harwmtaf WdU, London, 1874, pp. 40, 41. See also 
Braithwaite, '*Oii the Rise and Fall of the Wandle,** MinuUa Proc, 
TtuL C.E,f JUL 
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the sea, it undergoes continual diminution from this oause. 
Hence in regions where rivers receive no tributaries, they 
grow smaller in volume as they move onward, till they some- 
times even disappear. Apart from temperature, the amount 
of evaporation is very largely regulated by the nature of the 
surface from which it takes place, one soil or rock differing 
from another, and all of them probably from a surface of 
water. There is no question in meteorology where full and 
detailed observations are more wanting than in the deter- 
mination of the relation of evaporation to rainfall and river 
discharge.^ During severe storms of rain, the water dis- 
charged over the land of course to a very large extent finds 
its way at once into brooks and rivers, where it causes 
floods, and whence it reaches the sea. Mr David Steven- 
son remarks that, acccording to different observations, the 
amount carried off in floods varies from 1 to 100 cubic feet 
per minute per acre.^ But though floods cannot be deemed 
exceptional phenomena, forming as they do a part of the 
regular system of water circulation over the land, they do 
not represent the ordinary proportions between rainfall and 
river discharge in such a climate as that of Britain, where 
the rainfall is not crowded into one season, but is spread 
more or less equally throughout the year. According to 
Beardmore’s table, ^ the Thames at Staines has a mean 
annual discharge of 32*40 cubic inches per minute per 
square mile, equal to a depth of 7*31 inches of rainfall run 
off, or less than a third of the total rainfall The most 
carefully collected data at present available are probably 
those given by Humphreys and Abbot for the basin of the 
Mississippi audits tributaries os shown in the subjoined 
table ; — 

Ratio of Drainai^ 
to Rainfall 


Ohio River 0 '24 

MiHHouri River 0 15 

Upper Mississippi River 0*24 

Small tributaries 0*90 

Arkansas and White River 0*15 

Red River.... 0*20 

Vazoo River, 0*90 

St Fran eis River 0*90 

Entire Mississipj'i, exclusive of Red River 0*25 


Perhaps in Great Britain not more than a fourth part of 
the total moisture deposited on the land from the atmo- 
sphere is carried out to sea by streams.^ But this is a point 
on which, until far more facts have been gathered, no 
definite statement can be accepted as all trustworthy. 

HI, Flow. — Rivers, in obedience to the law of gravita- 
tion, alviays move from a higher to a lower level Where 
the channel of a river becomes vertical, or nearly so, a water- 

* In the present state of our information it seems almost useless to 
state any of the results already obtained, so widely discrepant and irre- 
concilable are they. In some coses the evaporation is given as usually 
three times the rainfdl ! and that the evaporation always exceeded the 
rainfall was for many years the belief among the French hydraulic 
engineers. (See Annalea dea Ponta et Chauaaiea^ 1850, p. 888.) 
Obsorvations on a larger scale, and with greater precautions against 
the undue heating of the evaporator, have since shown, as might have 
been anticipated, that os amle, save in exceptionally dry yean, the eva- 
poration .8 lower than the Yainfall. As the average of ten yean friim 
1800 to 1869 Mr Greaves found that at Lea Bridge the evaporation ffom 
a surface of water was 20*046, while the rainfall was 25*534 (Symons's 
British RainfaU for 1869, p. 162). But we need a vast accumulation 
of observations, taken in many different situations and exposures, in 
different rocks and soils, and at various heights above the sea. (For 
a notice of a method of trying the evaporation from soil, see Biitiah 
RavnJaUj 1872, p. 206.) 

* RcdmmtUm and PrcUct/Um qf Agricvltwral Land, Edin., 1874, 
p. 15. 

^ Hydrology^ p. 201. 

* In mountainous tracts having a large rainfall and a short descent 
to the sea, the proportioit^ water returned to tiie sea rati^ be very 
nincli greater than thii. Mr Bateman’s observations for seven years 
iu the Loch Katrine distrietlgave a mean annual rainfall of 874 

at the head of the lake, with an outflow equivalent to a dqpth of 81 *70 
inches of rain removed fhmi the drainage baain of 714 aquare milei. 
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fall ia formed ; a ateep rooky deohyify in the oliannel gives 
rise to rapids ; a flat plain allows the stream to linger with 
a scarcely perceptible current ; while a lake renders the flow 
nearly or altogether imperceptible. Thus the rate of flow 
is regulated in the mam by tho angle of inclination and 
form of the channel, but partly also by the volume of water, 
an increase of volume in a narrow (^nnel increasing the 
rate of motion even without an increase of slope. 

The coarse of a great river may be divided into three 
parts 1 . Th€ MouiUain Tracks — where, amidst the clouds 
and snows it takes its rise as a mere brook, and, fed by 
innumerable similar torrents, dashes rapidly down the 
steep sides of the mountains, leaping from crag to crag in 
endless cascades, growing every moment in volume, until 
it enters lower ground. 2. The Valley Track — It now 
flows tlirough the lower hills or undulations which traverse 
or flank a great mountain chain, and is found at one time 
in a wide fertile valley, then in a dark gorge, now falling 
headlong in a cataract, now expanding into a broad lake. 
This is the part of its career where it assumes the most 
varied aspects, receives the largest tributaries, and fulfils 
most characteristically the various conditions which are 
present to our minds in tho idea of a river. 3. The Plain 
Track — Having quitted the undulating region, it finally 
emerges upon broad plains, probably wholly, or in great 
part, made by itself. Here it winds sluggishly in wide 
curves, perhaps divides so as to enclose tracts of flat meadow 
or marsh, and finally, amid banks of mud and sand, passes 
out into the great ocean. In Europe the Hhine, Rhone, and 
Danube, in Asia the Ganges and Indus, in America tho 
Mississippi and Amazon, in Africa the Nile, more or less 
fully illustrate this typical course of a great river. 

If we draw a longitudinal section of tho course of any 
such river from its source, or from the highest peaks around 
that source to its mouth at the sea, we find that the lino 
forms a concave curva Steep at first, where it slopes from 
the mountain crests down into the valleys, the curve grows 
less and less through the middle portion, until it finally can 
hardly be distinguished from a horizontd line. Though 
characteristic of great rilers, this feature is not confined to 
their courses, but belongs to the architecture of the conti- 
nents. 

It is evident that a river must flow, on the whole, fastest 
in the first portion of its course, and slowest in the lost 
The common method pf comparing the fall or slope of rivers 
is to divide the difference of height between their source 
and the sea-level by their length, so as to give the declivity 
per mila This mode, however, often fails to bring out the 
real resemblances and differences of rivers, even in regard 
to their angle of slope. For example, two streams rising 
at a height of 1000 feet, and flowing 100 miles, would each 
have an average slope of 10 feet per milej yet they might 
be wholly unlike each other, one making its descent almost 
entirely in the first or mountain part of its course, and 
lazily winding for most of its way through a vast low plain, 
the othertoiling through the mountniu||^en keeping among 
hills and table-lands, so as to form onWe whole a tolerably 
equable and rapid fiow. The great rivers of the globe have 
probably a less average slope than 2 feet per mile. The 
Missonri has a descent of 28 inches per mile. The avcmge 
slope of the channel of tho Thames is 21 inches per mile ; 
of the Shannon about 1 1 inches per mile, but between 
Eillaloo and Limerick about 6} feet per mile ; of the Nile, 
below Cairo, 3’25 to 6*6 inches per mile ; of the Dou^ and 
Rhone, from Besanqon to the Mediterranean, 24*18 inches 
per mile ; of the Volga, from its source to the sea, a little 
more t^n 3 inches per mUe. Higher angles of descent are 
those of torrents, as the Arve, with a iriope of 1 in 616 
at Ohamouniz, and the Durance, whose angle varies from 
1 in 467 to 1 in 208. The slope of n navigable river 


ought not, if possible, to exceed 10 inches per mile, or 1 
in 6336.^ 

But not only does the rate of fiow of a river vary at dif- 
ferent parts of its course, it is not the same in every part 
of the cross section of the river taken at any given point 
The sides and bottom, being retarded by friction against the 
channel, move less rapidly than the centre. The central 
piers of a brid^ have thus a greater velocity of river current 
to bear than those at the banks. It follows that whatever 
tends to diminish the friction of the moving current will 
increase its rate of fiow. The same body of water, other 
conditions being equal, will move faster through a narrow 
gorge with steep smooth walls than over a broad rough 
rocky bed. For the same reason, when two streams join, 
their united current, having in many cases a channel not 
much larger than that of one of the single streams, flows 
faster, because the water encounters now the friction of only 
one channel. The average rate of fiow of rivers is much 
less tliau might be supposed, even in what are termed swift 
rivers. A moderate rate is about 14 mile in the hour; 
oven that of a torrent does not exceed 18 or 20 miles in 
the hour.^ Mr D. Stevenson states that the velocity of 
such rivers as the Thames, the Tay, or the Clyde may be 
fouud to vary from about one mile per hour as a minimum 
to about three miles per hour as a maximum velocity.^ 

It may bo remarked, in couclnding this 2 )art of the sub- 
ject, that elevations and depressions of the land must have 
a powerful influence upon the slope of rivers. The uprais- 
ing of the axis of a country must increase the slope, and 
consequently the rate of flow which, on the central^, will 
! be diminished by a depression of tbe axis or by an elevation 
of the maritime regions. 

IV. Geological Action. — Like all the other forms of 


moving water, the streams which traverse a countiy have 
both a chemical and meclutvical action. The latter receives 
most attention, as it undoubtedly is tbe more important; 
but the former ou^t not to be omitted in any survey of the 
general waste of %e earth’s surface. 

i Tho water of rivers must possess the 

powers of a chemical solvent like rain and springs, though 
its actual work in this respect can bo less easily measured, 
seeing that river water is directly derived from rain and 
springs, and necessarily contains in solution mineral 
substances supplied to it by them and not by its own oper- 
ation, Nevertheless, it is sometimes easy to prove that 
streams dissolve chemically the rocks of their channels. 
Thus in limestone districts the base of the cliffs of river 
ravines may be found eaten away into tunnels, arches, 
and overhanging projections, presenting in their smooth 
surfaces a great contrast to the angular jointed faces of the 
same rock where exposed to the influence only of the weather 
on the higher parts of the cliff. 

The composition of the river waters of western Europe 
is well shown by numerous analyses. The substances held 
in solution include variable proportions of the carbonates of 
lime, magnesia, and soda ; silica ; peroxides of^ iron and 
manganese ; alumina ; sulphates of lime, magnesia, potash, 
and soda; chlorides of sodium, potassium, calcium, and mag- 
nesium ; silicate of potash ; nitrates ; and organic matter. Tho 
minimum proportion of mineral matter among the analyses 
collected by Bischof was 2*61 in 100,000 parts of water in 
a mountain stream 3800 feet above the sea. On the other 
hand as much as 54*6 parts in the 100,000 were obtained in 
the waters of the Beuvronne, a tributary of the Loire awive 
Tours. The average of the whole of these analyses i» about 
21 parts of mineral matter in 100,000 of water, 
carbonate of lime usually forms the half, its moan quanti ty 

1 J). Stevcnsoii, Canal and Hhrr Knffineering p. 224. 

* Contjfan, QMogie, p. 225. 

• Redai'uitinn of Land, p. 18 . 

X. — 35 
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being 11*34. Bischof calculated that, assuming the mean 
quantity of carbonate of lime in the Rhine to be 9*46 in 
100,000 of water, which is the proportion ascertained at 
Bonn, enough carbonate of lime is carried into the sea by 
this river for the annual formation of three hundred and 
thirty-two thousand millions of oyster shells of the usual 
size. The mineral next in abundance is sulphate of lime, 
which in some rivers constitutes nearly half of the dissolved 
mineral matter. Silica amounting to 4*88 parts in 100,000 
of water has been found in the Rhine, near Strosburg. 
The largest amount of alumina was 0*71 in the Loire, near 
Orleana The proportion of mineral matter in the Thames, 
near London, amounts to about 33 in 100,000 parts of 
water, 15 of which (nearly half of the whole) consist of car- 
bonate of lime. 

It requires some reflection properly to appreciate the 
amount of solid mineral matter which is every year carried 
in solution from the rocks of the laud and diffused by rivers 
into the sea. According to recent calculations by Mr 
T. Mellard Reade, C.E., a total of 8,370,630 tons of 
solids in solution is every year removed by running 
water from the rocks of England and Wales, which is 
equivalent to a general lowering of the surface of the 
coutitry from that cause alone at the rate of *0077 of afoot 
in a century or one foot in 12,978 years. The same writer 
computes the annual discharge of solids in solution by the 
Rhine to be equal to 92*3 tons per square mile, that of the 
Rhone at Avignon 232 tons per square mile, and that of 
tlic Danube at 72*7 tons per square mile ; and he supposes 
that on an average over the whole world there may be every 
year dissolved by rain about 100 tons rocky matter per 
English square mile of surface.^ 

ii. Mechinical — The mechanical work of rivers is three- 
fold : — (1) to transport mud, sand, gravel, or blocks of stone 
from higlier to lower levels ; (2) to use these loose mate- 
rials in eroding their channels; and (3) to deposit these 
materials where possible, and thus to make new geological 
formations. 

1. Transporting Power. — It is one of the distinctions of 
river water, as compared with that of springs, that, as a 
rule, it is less transparent, that is, it contains more or less 
mineral matter in suspension. The same stream difl'ers much 
at successive intervals in the amount of material thus trans- 
ported. In diy weather when the water is low it maybe 
tolerably clear; but a sudden heavy shower or a season of 
wet weather will render it turbid. The mud thus so fre- 
quently noticeable in rivers is partly derived from the sur- 
face of the ground on either side, whence it is washed into 
the main streams by rain and brooks, but partly also by 
the abrasion of the water-channels through the operations of 
the streams themselves. In the mountain tributaries of a 
river we find the channels choked with large fragments 
of rock disengaged from the cliffs and crags on either 
side. Tracked downwards the blocks are seen to become 
gradually smaller and more rounded. They are ground 
against each other and upon the rocky sides and bottom of 
the channel, getting more and more reduced as they descend, 
and at the same time abrading the rocks over or against 
which they are driven. Hence a great deal of debris is pro- 
duced, and is swept along by the onward and downward 
movement of the brooks and rivers. The finer portions, 
such as mud and fine sand, are carried in suspension, and 
impart the characteristic turbidity to rivers ; the coarser 
sand and gravel are driven along the river bottom. 

The transiting capacity of a stream depends (a) on 
the volume and velocity of the current, and (6) on the size, 
shape, and specific gravity of the sediment, (a) According 
to the calcnfations of Hopkins, the capacity of transport 

^ Addreu to Liverpool Oeologieol Society^ 1877. 


increases as the sixth power of the velocity of the current; 
thns the motive power of the current is increased 64 times 
by the doubling of the velocity, 729 times by trebling^ 
and 4096 times by quadrupling it It hat been found by 
experiment that ordinary sandy soil is moved by a cur- 
rent having a velocity of about half a mile an hour, and 
that a current of about one mile per hour will move fine 
gravel, while heavy gravel resists a current of upwards of 
two miles per hour.” Mr David Stevenson* gives the 
subjoined table of the power of transport of different 
velocities of river currento. 

In. por Mile per 
Second. Hour. 

8 — 0'170 will juHt begin to work on flno clay. 

6 -> 0*840 will lift Due sand. 

8 -> 0*4545 will lift sand as coarse as linseed. 

12 - 0*6819 will sweep along fine gravel. 

24 = 1 ‘8638 will roll along rounded pebbles 1 inch in diametOT. 

86 = 2*045 will sweep along slippery angular stones of the size 
of an egg. 

We must never lose sight, however, of the fact that it is 
not the surface velocity, nor even the mean velocity, of a 
river wliich can be taken as the measure of its power of 
transport, but the bottom velocity — that is, the rate at 
which the stream overcomes the friction of its channel 
(5) The average specific gravity of the stones in a river 
ranges between two and three times that of pure fresh 
water ; hence tliese stones lose from a half to a third of 
their weight in air when borne along by the river. Huge 
blocks which could not be moved by the same amount of 
energy applied to them on dry ground are swept along 
with ease when they have found their way into a strong 
river current. The shape of the fragments greatly affects 
their portability, whou they are too large and heavy to be 
carried in mechanical suspension. Rounded stones are of 
course most easily moved ; flat and angular ones are moved 
with comparative difficulty. 

Besides their ordinary powers of transport, rivers gain 
at times considerable additional force from several causes. 
Those liable to sudden and heavy falls of rain acquire 
by flooding an enormous increase of transporting and 
excavating power. More work may thus be done by a 
stream in a day than could be accomplished by it during 
years of its ordinary condition.* Another source of 
increase to the action of rivers is pro^dded when, from 
landslips, formed by earthquakes, by the undermining 
influence of springs, or otherwise, a stream is temporarily 
dammed back, and the barrier subsequently gives way. 
The bursting out of the arrested waters produces great de- 
struction in the valley. Blocks as big as houses may be 
set in motion, and carried down for considerable distances. 
Again, the transporting power of rivers is greatly augmented 
in countries where they freeze in winter. As the ice 
gathers along the banks it encloses gravel, sand, and even 
large blocks of rock, which, when thaw comes, are lifted 
up by the ice and carried down the stream. Oround-ice 
likewise appears in cold latitudes on the bottoms of the 
rivers, whence, rising in cakes to the surface, it carries with 
it san^ mud, or stones l 3 ring on the bottom, which are then 
swept seaward. When rivers such as those of northern 
Russia and Siberia, flowing from south to north, have the 
ice thawed in their higher courses before it breaks up 
farther down, much disaster is sometimes caused by the 
piling up of the ice, and then by the bursting of the 
impeded river through the temporary ice-barrier. In 
anodier way ice sometimes vastly increases the destructive 

* Cttfial and Rimer Engineering^ p. 816. 

* The extent to which heavy raini can alter the ninal oharacten of 
riven is forcibly exemplified in the gnphio account of The Menry^ 
ahire Floode^ by the late Sir T« Diific Lander. In the year 1829 the 
rfilSn of that i^on loiielO, 18, and in one case even 60 feet above 
their common mmuner level, producing almost incredible havoc. 
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powers of small streams where avalanches or an advancing 
glacier cross a valley and pond back its drainage. The 
valley of the Dranse, in Switzerland, has several times 
soifered from this cause. In 1818 the glacier barrier ex- 
tended across the valley for more than half a mile, with a 
breadth of 600 and a height of 400 feet The waters 
above the ice-dam accumulated into a lake containing 
800,000,000 cubic feet By a tunnel driven through the 
ice, the water was drawn off without desolating the plains 
below. 

That rivers differ vastly from each other in the amount of 
material they transport is made evident by the great diver- 
sities in their relative muddinesa It should be borne in 
mind that the actual amount of sediment borne downwards 
by^ a river is not necessarily determined by the carrying 
power of the current. The swiftest streams are not always 
the muddiest. The proportion of sediment is -partly 
dependent upon the hardness or softness of the rocks of 
the channel, the number of tributaries, the nature and slope 
of the ground forming the drainage basin, the amount and 
distribution of the rainfall, the size of the glaciers (where 
such exist) at the sources of the river, A. rainfall spread 
with some uniformity throughout the year may not sensibly 
darken the rivers with mud, but the same amount of fall 
crowded into a few weeks or months may be the moans of 
sweeping a vast amount of earth into the rivers, and send- 
ing them down in a greatly discoloured state to the sea. 
Thus the rivers of India during the rainy season become 
rolling currents of mud. 

In his journeys through equatorial Africa Livingstone 
came upon rivers which appear usually to consist more of 
sand than of water. He describes the Zingesl as a sand 
rivulet in flood, 00 or 70 yards wide, and waist-deep. Like 
all these sand-rivers it is for the most part dry ; but, by 
digging down a few feet, water is to be found, which is per- 
colating along the bed on a stratum of clay. In trying to 
ford it,'* he remarks, I felt thousands of particles of coarse 
sand striking my legs, which gave me the idea that the 
amount of matter removed by every freshet must be very 
great . . . These sand rivers remove vast masses of disin- 
tegrated rock before it is fine enough to form soil. In most 
rivers where much wearing is going on, a person diving to 
the bottom may hear literally thousands of stones knocking 
against each other. This attrition, being carried on for 
hundreds of miles in different rivers, must have an effect 
greater than if all the pestles and mortars and mills of the 
world were grinding and wearing away the rocks.” 

The amount of mineral matter transported by rivers can 
be estimated by examining their waters at different periods 
and places, and determining their solid contents. A com- 
plete analysis should take into account what is chemically 
dissolved, what is mechanically suspended, and what is 
driven or pushed along the bottom. We have already dealt 
with the chemically dissolved ingredients. In determin- 
ations of the mechanically mixed constituents of river 
water, it is most advantageous to obtain the proportion first 
by weight, and then from its average specific gravity to 
estimate its bulk as an ingredient in the water. The 
Ganges, according to Everest, contains during the four 
months of flood earthy matter in the proportion of 
T^by weight or by volume, — mean average 
for the year being by weight or -jTnnr ^7 
According to Mr Login, the waters of the Irrawaddy con- 
tain by weight of sediment during floods, and 
during a low state of the river. The most elaborate measure- 
ments and calculations yet made regarding this aspect 
of the operations of a river are those by Messrs Humphreys 
and Abbot on the Mississippi, who found, as the mean of 
many observations carried on continuously at different 
parts of the river for months together, that the average 
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proportion of sediment contained in the water of the 
MiMissippi is by weight, or by volume. But 
besides the matter held in suspension, they observed 
that a large amount of coarse detritus is constantly being 
piuhed along the bottom of the river. They estimated that 
this moving stratum carries every year into the Gulf of 
Mexico about 750 million cubic feet of sand, earth, and 
graveL Their observations led them to conclude that the 
annual discharge of vrater by the Mississippi is 
19,500,000 million cubic feet, and consequently that the 
weight of mud annually carried into the sea by this river 
must reach the sum of 813,500 million lb. Taking the 
total annual contributions of earthy matter, whether in 
suspension or moving along the bottom, they found them 
to equal a prism 268 feet in height, with a base of one 
square mile. 

2, Excavating Power. — In transporting its freight of 
sediment a river performs a vast amount of abrasion. In 
the first place it rubs the. loose stones against each other, 
breaks them into smaller pieces, rounds off their edges, 
reduces them to rounded pebbles and finally to sand or 
mud. In the next place by driving these loose materials 
over the rocks it wears down the sides and bottom of its 
channel which is thereby widened and deepened. 

The familiar effect of running water upon fragments of 
rock, in reducing them to smoothed rounded pebbles, is 
expressed by the common phrase “ water-worn.” Every 
stream which descends from high rocky ground may be 
compared to a grinding mill; large boulders and angular 
blocks of rocks, disengaged by frosts, springs, and general 
atmospheric waste, fall into the up|)er end, and only fine 
sand and silt are discharged into the sea. M. Daubr4ehas 
instituted some ingenious experiments for ascertaining the 
I circumstances under which angular fra^ents are converted 
into rounded pebbles with the production of sand and mud. 
Using fragments of granite and quartz, he caused them to 
slide over each other in a hollow cylinder partially filled with 
water, and rotating on its axis with a mean velocity of 0*80 
to 1 metre in a second. He found that after the first 25 
kilometres (about 15^ English miles) the angular fragments 
of granite had lost ^ of their weight, while in the same 
distance fragments already well-rounded had not lost more 
than to 2^1^. The fragments rounded by this journey 
of 25 Imometres in a cylinder could not be distinguished 
either in form or in general aspect from the natural detritus 
of a river bed. A second product of these experiments was 
an extremely fine impalpable mud, which remained sus- 
pended in the water several days after the cessation of the 
movement. During the production of this fine sediment 
the water acted chemically upon the granite fragments, for 
after a day or two it was found, even though cold, to have 
dissolved a very sensible proportion of silicate of potash. 
After a journey of 160 kilometres, 3 kilogrammes (about 
6^ &> avoirdupois) had yielded 3*3 grammes (about 50 
grains) of soluble salts consisting chiefly of silicate of 
potash. A third product was an extremely fine angular 
sand consisting almost wholly of quartz, with scarcely any 
felspar, almost the whole of the latter mineral having passed 
into the state of clay. The sand grains, as they are con- 
tinually pushed onward over each other upon the bottom of 
a river, ^come rounded as the larger pebbles do. But, as 
M. Daubr4e points out, a limit is placed to this attrition by 
the size and specific gravity of the grains. So long as they 
are carried in suspension they will not abrade each other, 
but remain angular ; for he found that the milky tint of the 
Bhine at Strasburg in the months of July and August was 
due not to mud but to a fine angular sand (with grains about 
^ millimetre in diameter) which constitutes ioq*oov 
total weight of water. Yet this sandh^ travelled in arap^y 
flowing tumultuous river from the Swiss mountains, and had 
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been tossed over waterfalls and rapids in its joumej. He 
asoertained also that sand with a mean diameter of grain of 
^ mm. will float in feebly agitated water ; so that ^ sand 
of finer grain must remain angular. The same observer has 
noticed that sand composed of grains with a mean diameter 
of ^ mm., and carri^ along hj water moving at a rate 
t>f 1 metre per second, ^ts rounded, and loses about 
of its weight in every kilometre travelled. 

The efl^ts of abrasion upon the loose materials on a 
river bed are only a portion of the erosive work performed 
by the stream. Where the bottom is covered with a layer 
of debris only the upper portion of which is pushed onward 
by the current, the solid rock of the river channel is there 
protected from waste. But this protection is only local, and 
is apt to be swept away from time to time by violent floods. 
In those parts of a river channel where the current is strong 
enough to keep gravel and boulders moving along, these 
loose materials rub down the rocky bottom over which they 
are driven. As the shape and declivity of the channel 
vary constantly from point to f '^int, with at the same time 
frequent changes in the nature of its rocks, this erosive action 
is liable to continual modifications. AVhile there is a gene- 
ral abrasion of the whole bottom over which loose detritus 
is rolled, the erosion goes on most briskly in the numerous 
hollows and grooves along which chiefly these loose materials 
travel Wherever an eddy occurs in which gravel is kcut 
in gyration, erosion is much increased. The stones in then 
movement excavate a hole in the channel, while, as they 
themselves arc reduced to sand and mud, or are swept out 
by the force of the current, their places are taken by fresh 
stones brought down by the stream. Such pat-Mes, as they 
are termed, vary in size from mere cup-like depressions to 
huge cauldrons or pools. As they often coalesce by the 
giving way of the intervouing walls between two or more of 
them they materially increase the deepening of the river bed. 

The shape of a river channel at any given point in its 
course depends mainly upon the nature and structure of 
the material out of which it has been eroded. One of the 
most characteristic features of streams, whether large or 
small, is the tendency to wind in serpentine curves when 
the angle of declivity is low and the general surface of the 
country tolerably level This peculiarity may be observed 
in every stream which traverses a flat alluvial plain. Some 
slight weakness in one of its banks enables the current to 
cut away a portion of the bank at that point. By degrees 
a concavity is formed, whence the water is deflected to the 
opposite side, there to break with increased force against 
the bank. Gradually a similar concavity is cut out on 
that side, and so, bending alternately from one side to the 
other, the stream is led to describe a most sinuous course 
across the plain. By this process, however, while the 
course is greatly lengthened, the velocity of the current pro- 
portionately diminishes, until it may, before quitting the 
plain, become a lazy, creeping stream, which in England 
is bordered perhaps with sedges and willows. Such 
meandering courses are most frequent in soft alluvial plains, 
but they may also be found in solid rock if the original 
form of the surface was tolerably flat. The windings of the 
gorges of the Moselle and Rhine through the table-land 
between Treves, Mainz, aud the Siebengebirge form a 
notable illustration. 

Abrupt changes in the geological structure or lithological 
character of the rocks of a river-channel may give rise to 
waterfalls. In many cases waterfalls have originated in 
lines of escarpment over which the water at first found 
its way, or in the same geological arrangement of hard 
and soft rocks by which tlm escarpments themselves have 
been produced. In the case of the falls of Niagara, for 
ei^ple, the stream may have fallen over the Queenstown 
diff when the river first sought its way to the sea. But 


much more probably the escaipmentand waterfdl began to 
arise simultaneously and from the same geological structure. 
As the escarpment grew in height, it re^ed from its start- 
ing point The rLve^ravine likewise crept backward, but at 
a more rapid rate, and the result has been that at present 
the cliff worn down by atmospheric causes stands at 
Queenstown, while the ravine extends 7 miles further 
inland, with a width of from 200 to 400 yards, and a depth 
of from 200 to 300 feet In this as in other cases the 
waterfall has cut its way backward up the course of its 
stream, and will continue to do so os long as the structure 
of the gorge continues as it is now — a thick bed or beds of 
limestone resting horizontally upon soft shales. The softer 
strata at the base are undermined, and slice after slice is cut 
off from the cliff over which the cataract pours. It has been 
estimated that at their present rate of recession the Niagara 
Falls must have taken about 35,000 years to cut their way 
backward and excavate the gorge between their jpreseiit 
position and Queenstown. In other cases waterfalls have 
been produced by the existence of a harder aud more resist- 
ing band or barrier of rock crossing the course of the stream, 
as, for instance, where the rocks have been cut by an intru- 
sive dyke or mass of basalt. In these and all other cases the 
removal of the hardermassdestroys the waterfall, which, after 
passing into a series of rapids, is finally lost in the general 
abrasion of the river-channel. The most marvellous river 
gorges in the world are those of the Colorado region in 
North America. The rivers there flow In ravines thousands 
of feet deep and hundreds of miles lung, through vast table- 
lands of nearly horizontal strata. The Grand Caiion (ravine) 
of the Colorado river is 300 miles long, and in some places 
more than 6000 feet in perpendicular depth. The country 
is hardly to be crossed except by birds, so profoundly has 
it been trenched by these numerous gorges. Tet the whole 
of this excavation has been effected by the erosive action of 
the streams themselves. 

In the excavation of a ravine, whether by the recession 
of a waterfall or of a series of rapids, the action of the river 
is more rapid tlian that of the atmospheric agents. The 
sides of the ravine consequently retain their vertical char- 
acter. But where, from the nature of the ground, the 
denuding action of rain, frost, aud general weathering is 
more rapid than that of the river, a wider and opener 
valley is hollowed out, through which the river flows, and 
from which it carries away the materials discharged into 
it from the surrounding slopes by the rain aud brooks. 

3, Reproductive Power. — Every body of water which 
when in motion carries along sediment drops it when at 
rest. The moment a current has its rapidity checked it is 
deprived of some of its carrying power, and begins to lose 
hold u^n its sediment^ which tends more and more to sink 
and halt on the bottom the slower the motion of the water. 
In the course of every brook and river there are freqnent 
checks to the current If these are examined, they will 
usually be found to be each marked by a more or less con- 
spicuous deposit of sediment. We may notice seven dif- 
ferent situations in which stream deposits or alluvium may 
be accumulated. 

(a.) Ac the foot of Mountain Slopee . — When a runnel or 
torrent descends a steep declivity it tears down the soil and 
rocks, catting a deep gash out of the side of the mountain, 
On reaching the level ground at the base of the slope the 
water, abruptly checked in its velocity, at once drops its 
coarser sediment, which gathers in a fan-shaped pile or cone, 
with the apex pointing up the water course. Huge accumu- 
lations of boulders and shingle may thus be seen at the foot 
of such torrents,— -the water flowing through them often in 
several channels which re-unite in the plain beyond. 

(5.) In JSii^-bede , — This is characteristicallv shown in 
many of the rivers of Britain, by the accumulation of a bed 
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of Band or Bhingle at the oonoave Bide of each sharp bend 
of the rirer ooiyse. While the main current is making a 
great sweep rwnd the opposite bank, the water liDp;ers 
along the inner side of the curve and drops there its freight 
of loose detritus, which, when laid ^re in dry weather, 
forms the familiar sand-bank or shingle beach. Again, 
when a river, well supplied with s^iment, leaves roi^h 
ground where its course has been rapid, and enters a region 
of level plain, it begins to drop its buiden on its bed, which is 
thereby heightened, till sometimes, as in ports of the courses 
of the Fo, Adige, and Brenta across the plains of Lombardy, 
it is higher than the surrounding level region. This could not 
happen were it not that in floods a river deposits sediment 
along its banks, which are thus also heightened so as to 
retain the river in its ordinary state. But in such cases, 
if man lives along the margin of the river, he needs all his 
skill and labour to keep the banks secure. And even with 
his utmost efforts the river will now and then break 
through, sweeping down the barrier which it has itself 
made, as well as any additional embankments constructed 
by him, and carrying its flood far and wide over the plain. 
Left to itself, the river would incessantly shift its course, 
until in turn every part of the plain had been again and 
again traversed. It is indeed in this way that a great 
aUuvial plain is gradually levelled and heightened.^ 

((?,) On, liiver^banka and Flood-plains , — This deposit is 
partly implied in the action described in the foregoing 
paragraph. It is laid down oi\ the level tracts or flood- 
plain over which a river spreads in flood, and consists 
usually of fine silt, mud, earth, or sand, though close to the 
river it may be partly made up of much coarser materials. 
When a flooded river overflows, the portions of water which 
spread out on the plains, by losing velocity and consequently 
power of transport, are compelled to let fall some or all of 
their mud and sand. If the plains happen to be covered 
with woods, bushes, scrub, or even tall grass, the vegetation 
acts the pak of a sieve, and filters the muddy water, which 
may rejoin the main stream comparatively clear. Every 
flood increases the height of the plain, until, partly from 
this cause and partly, in the case of a rapid stream, from 
the erosion of its bed, the river can no longer overspread 
it. As the channel is more and more deepened, the 
river continues, as before, to be liable from inequ^ities 
in the materid of its banks, sometimes of the most 
trifling kind, to be turned from side to side in wide 
curves and loops, and cuts into its old alluvium, mak- 
ing eventually a newer plain at a lower level. Continued 
erosion carries the channel to a still lower level, where the 
stream can attack the later alluvial deposit, and form a still 
lower and newer one. The river comes by this means to 
be fringed with a series of terraces, each of which^ repr^ 
sents a former flood-level of the stream. In Britain it is 
common to find three such terraces, but sometimes as many 
as six or seven or even more may occur. In North America 
the river terraces exist on so grand a scale that the geo- 
logists of that country have named one of the later periods 
of geological history, during which those deposits were 
formed, the Terrace Epoch. In the attempt to reconstruct 
the history of the old river-terraces of a country, we have 
to consider whether they have been entirely cut out of older 
alluvium (in which case, of course, the valleys must have 
been as deep as now before the formation of the terraces); 
whether they afford any indications of having been formed 
during a period of greater rainfall, when the rivers were 
laqier than at present ; whether they point to any upheaval 
of the interior of the country which would accelerate the 
erosive action of the streams, or to any depression of the 

^ It is In the north of ildlj tiut the itmggie betwMn man end 
astm in tUsd^MBtiiieiit has been niost persistentlj waged. See on 

fldBBiadeotLomb«diniin.dfM.dssPMfetC^^ 1847. 


interior or rise of the seaward tracts, which would diminish 
that action and increase the deposition of alluvium. Pro- 
fessor Dana has connected those of America with the ele- 
vation of the axis of that continent 

(d,) In Lakes , — When a river enters a lake its current 
is at once checked, and its sediment begins to gather over 
the lake bottom. If the lake be long enough in proportion 
to the volume of the river, the whole of the detritus may 
be deposited, so that, at its outflow, the river becomes as 
clear as when its infant waters began their course from the 
springs, snows, and mists of the far moimtains. Thus the 
Rhone enters the Lake of Geneva turbid and impetuous, 
but it escapes at Geneva as blue translucent water. Its 
sediment is laid down on the floor of the lake, and chiefly 
at the upper end. Hence, lakes act os filters or sieves to 
intercept the sediment which is travelling in the rivers from 
the high grounds to the sea. If we look down from a height 
even upon a small lake among mountains, we observe that 
at the mouth of each torrent or brook which enters it there 
lies a little tongue of flat land (a true delfa\ through which 
the streamlet winds in one or more branches before ming- 
ling its waters with those of the lake. Each of these 
tongues consists of alluvium, laid down in obedience to the 
same law which governs the formation of river alluvium 
elsewhere, and continually creeping further out from the 
land as the deposit of sediment advances. Two streams 
entering a lake from opposite sides may join their alluvia 
so as to divide the lake into two, like the once united lakes 
of Thun and Brienz at Interlaken. Or the lake Inay be 
finally filled up altogether, as lias happened in innumerable 
cases in all mountainous countries; the hilly tracts of 
Britain, for example, furnish abundant illustrations of every 
stage in this process. Where a large river with abundant 
sediment enters au important lake (as the Rhone at the 
head of the Lake of Geneva), the accumulation of its 
alluvium or delta may quite rival that of a great river in 
the sea, as described in paragraph (/.) below. 

(e.) Bars and Lagoon-Barriers , — If we take a broad view 
of the degradation of the land, we must admit that the 
deposit of any sediment on the laud is only tcmporaiy ; 
the inevitable destination of all this material is the 
ocean. Most rivers which enter the sea have their mouths 
crossed by a bar of gravel, sand, or mud. The formation 
of this barrier results from the conflict between the river 
and the ocean. Although the muddy fresh water floats on 
the heavier salt water, its current is lessened, and it can 
no longer push along the mass of detritus on its bed. It 
bos been ascertained, moreover, that, though fresh water 
can retain for a long while fine mud in suspension, this 
sediment is rapidly thrown down when the fresh is mixed 
with saline water. Hence, apart from the necessary 
loss of transporting power by the checking of the river 
current at the mouth, the mere mingling of a river with the 
sea must of itself be a cause of the deposit of sediment. 
But a large body of fresh water may float for a long dis- 
tance before it is thoroughly mingled with the heavier 
water of the ocean. Ultimately, however, the fine detritus 
dropped by a river, together with the coarser iiiuterials 
on the bottom, are arrested by the sea. Moreover, in 
many cases the sea itself piles up great part of the sand 
and gravel of the bar. Heavy rivei>flood8 push the 
bar farther to sea, or even temporarily destroy it ; storms 
from the sea, on the other hand, drive the bar farther 
up the stream. Another remarkable illustration of the 
contest between the alluvium-carrying streams Md the 
land-eroding ocean is shown by the vast lines of bar or 
bank *iriiich, both in the Old World and the New, 
stretch along the coast. The streams do not flow straight 
into the sea, but run sometimes for many miles 
to the eoestj aecomalating behind the bamers into broad 
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and long lagoons, but eventnallj breaking throogb the 
barriers of alluvium and entering the sea. The lagoons 
of the Italian coast and of the Baltic near Dantsic are 
familiar examples. A conspicuous series of these alluvial 
bars fronts the American mainland for many hundred 
miles round the Oulf of Mexico and the shores of Florida, 
Georgia, and North Carolina. A. space of several hundred 
miles on the east coast of India is similarly bordered. M. 
K de Beaumont, indeed, has estimated that about a third 
of the whole of the coast-lines of the continents is fringed 
wi^ such alluvial bars. 

(/.) DeltoB in the Sea , — The tendency of sediment to 
accumulate in a tongue of flat land when a river loses itself 
in a lake is exhibited on a far vaster scale where the great 
rivers of the continents enter the sea. It was to one of 
these maritime accumulations, that of the Nile, that the 
Greeks gave the name Delta, from its resemblance to their 
letter A, with Uie apex pointing up the river, and the base 
fronting the sea. This shape being the common one in all 
such alluvial deposits at river mouths, the term delta has 
come to be always applied to them, A delta therefore 
consists of successive lay era of detritus, brought down from 
the land and spread out in the sea at the mouth of a river 
until they reach the surface, and then, partly by growth of 
vegetation and partly by flooding of the river, form a plain, 
of which the inner and higher portion comes eventually to 
be above the reach of the floods. Large quantities of drift- 
wood are often carried down, and bodies of animals are 
swept off to be buried in the delta, or even to be floated 
out to sea. Hence, in deposits formed at the mouths 
of rivers, we may always expect to find terrestrial organic 
remains. 

When a river enters upon the delta-portion of its course 
it assumes a new character. In the previous parts of its 
journey it is always being augmented by tributaries ; but 
now it begins to split up iuto branches, which wind to and 
fro through the flat alluvial land, often coalescing and thus 
enclosing insular spaces of all dimensions. The feeble 
current, no longer able to bear along all its weight of sedi- 
ment, allows much of it to sink to the bottom and to 
gather over the tracts which are from time to time sub- 
meiged. Hence many of the channels get choked up, while 
others are opened out in the plain, to be in turn abandoned, 
and thus the river restlessly shifts its channels. The sea- 
ward ends of at least the main cliannels grow outwards by 
the constant accumulation of detritus pushed into the sea, 
unless this growth chances to be checked by any marine 
current sweeping past the delta. 

The European rivers furnish many excellent illustra- 
tions of delta-growth. Thus the Bhine, Meuse, Sombre, 
Scheldt, and other rivers have formed the wide mari- 
time plain of Holland and the Netherlands. The Rhone 
has deputed an important delta in the Mediterranean 
Sea. The upper reaches of the Adriatic Sea are being 
rapidly shallowed and filled up by the Fo, Adige, and 
OUM streams. Thus Ravenna, originally built in a 
lagoon like Venice, is now 4 rnUes from ue sea. The 
port of Adria, so well known in ancient times as to have 
given its name to the Adriatic, is now 14 miles Inland, 
while in other parts of that coast-line the breadth of 
land gained within the last 1800 years has been as 
much as 20 miles. On the opposite side, also, of the 
ItaUan peninsula, great additions have been made to the 
ooast-line within the historical period. It is computed that 
the Tuscan rivers lay down as much as 12 million cubic 
yards of sediment eveiy year within the marshes of the 
The yellow” Tiber, as it was aptly termed 
by the Romans, owes its colour to the abundwee of the 
—diifi ftnt which it carries to sea. It has long been adding 
to the ooast-line at its mouth at the rate of from 12 to 13 
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feet per annum. Hence the ancient harbour of Ostia is now 
more than 3 miles inland Its ruins are at present (1879) 
being excavated, but every flood of the river leaves a thick 
deposit of mud on the streets and on the floors of the un- 
covered houses. Whence it would seem that the Tiber has 
not only advanced its coast-line, but has raised its bed on 
the plains by the deposit of alluvium, so that it now over- 
flows places which, 2000 years ago, could not have been 
so frequently under water. ^ In the Black Sea a great 
delta is rapidly growing at the mouths of the Danube. At 
the Eilia outlets the water is shallowing so fast that 
the lines of soundings of 6 feet and 30 feet are advancing 
into the sea at the rate of between 300 and 400 feet per 
annum. ^ 

The typical delta of the Nile has a seaward border 180 
miles in length, the distance from which to the apex of the 
plain where the river bifurcates is 90 miles. That of the 
kississippi contains an area of 40,000 square miles. The 
united delta of the Ganges and Brahmaputra covers a 
space of between 50,000 and 60,000 square miles, and has 
been bored through to a depth of 481 feet 

(p.) Seorhome Sediment . — Although more properly to be 
noticed under the section on the sea, the final course of the 
materials worn by rains and rivers from the surface of the 
land may be referred to here. By far the larger part of 
these materials sinks to the bottom close to the land. It 
is only the fine mud carried in suspension in the water 
which is carried out to sea, the distance depending on the 
velocity of the stream, the specific gravity and shape of the 
particles of the mud, and the help or hindrance given by 
marine currents. The sea fronting the Amazon is dis- 
coloured for 300 miles by the mud of that river. The 
soundings taken by the Challenger ” brought up land- 
derived detritus from depths of 1500 fathoms, — several 
hundreds of miles distant from the nearest chorea 

The amount of material carried by a river into the sea 
may be taken as the measure or gauge of the general lower- 
ing of the surface of the basin drained by the river. If we 
ascertain the annual quantity of minerd matter thus de- 
livered into thesea, andknow the superficial extentof ground 
from which it has been derived, the one sum divided by the 
other gives the extent by which the mean level of the country 
is reduced in one year. Both the fine mud mechanically 
suspended in the water and the salts dissolved in it should 
be tedeen into account, as well as the coarser detritus pushed 
alonff the bottom. It is the mechanically suspended mud 
whiiSt has generally been measured. According to the data 
of Messrs Humphreys and Abbot, already cited, the propor- 
tion of sediment in the Mississippi is by weight, or 
by volume. The annual discharge of sediment is 
7,459,267,200 cubic feet, and the drainage basin 1,147,000 
square miles. This is equal to a loss of of a foot 
of rock from the general surface of the drainage basin in 
1 year, or 1 foot in 6000 years. Other rivers work 
faster than this rate. The Ganges has been estimated to 
remove 1 foot of rock from its drainage area in 2358 
years, and the Po 1 foot in 729 years. Such computa- 
tions are at the best only approximations to the truth, but 
they are useful in showing how great an amount of chmige 
must be effected even within comparatively short geological 
periods by the various agents which are disintegrating 
surface of the land. 


^ See an intereeting article hy Profeseor Charles Martins on the Aignes- 
Hortes, in Mews dee Deux Mondee, 1874, p. 780. The present writer 
accompanied the distinguished French geologist on the occasion of bis 
visit to Ostia in the spring of 1878, and was much struck with the 
proofs of the rapidity of deposit in favourable sitnations. In the 
article Just cited some valoable information is given reguding the- 
piogreas of the delta of the Rhone in the Mediterranean. 

* Hard^. Mki, qfProo, IneL (Xv, moEvi. SIS- 
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DepreBBions filled ivith water on the eurface of the land, 
and known ae lakes, occur abundantly in the northern parts 
of both hemispheres, and more sparingly, but often of large 
sixe, in warmer latitudes. They do not belong to the nor- 
mal system of erosion in which running water is the prime 
agent, and to which the excavation of valleys and ravines 
must be attributed. On the contrary, they are exceptional 
to that system, and the constant tend^cy of running water 
is to fill them up. Their origi^ therefore, must be sought 
among some of the other geological processes. See part vii. 

Lakes are conveniently classed as fresh or salt Those 
which possess an outlet contain in almost all cases fresh 
water ; those which have none are usually salt. 

1. FtahrittaUt Lakes, — These, in a vast number of cases, 
are simply depressions or expansions of the valleys in which 
they lie. They receive a river at the upper end, together 
probably with many minor tributaries from the sides, and 
let the accumulated waters overflow at the lower end. In 
all these cases, they act as filters for the river water, 
allowing its sediment to settle, and discharging it purified 
at the outflow, to continue its course of erosion and mud- 
making down the valley. A river which flows through a 
succession of lakes cannot carry much sediment to the sea, 
unless it has a long course to run after it has ])ass6d the 
lowest lake, and receives one or more muddy tributaries. 
But the sediment which would have reached the sea and 
gone to form a delta or de|)osit on the sea-bed servos its 
purpose in contributing to fill up the lakes. Hence it is 
rare to find any lake with an inflowing and outflowing 
river, where proofs of the gradual encroachment of the 
land upon the water may not be gathered. 

In other cases lakes do not lie in the natural drainage 
linos of a country, but are scattered apparently at random 
over the surface, fed by springs, rains, and streamlets from 
the slopes, or, if of large size, lying as great basins, 
receiving the collected waters of a wide region, and 
forming in this way the source out of which full-formed 
rivers emerge. From the little tarns of Wales and the 
lochans of ^tland a series may be traced, through innumer- 
able grades of size and form, in Scandinavia, Finland, and 
Oana^ till we reach such vast sheets of inland water as 
Lakes Huron, Erie, and Superior, and the great equatorial 
lakes of Africa. In lakes of this kind also the process of 
filling up may often be traced. Each tributary stream 
pashes its delta into the water. Where the lakes are shallow, 
and lie in temperate countries, v^etation comes in to aid 
in the conversion of the water, first into marsh, then into 
peat-lK)g, and finally into diy ground. In Scotland during 
the last few centuries great changes of this kind have been 
going on. 

On large lakes the wind throws the water into waves 
which almost rival those of the ocean in size and destructive 
power. Beaches, sand-dunes, shore-difGs, and the other 
familiar features of the meeting line between land and sea 
reappear along the margins of sneb great fresh-water seas 
as liJce Superior. 

Three geological functions of lakes are (1) to arrest and 
equalize Coinage by regulating the outflow and pre- 
venting or lessening the destmetive effects of floods^; (2) 
to filter river water and permit of the undisturbed accumu- 
lation of new deposits, which in some modem cases may 
cover thousands of square miles of surface, and might attain 

^ WindB, by blowing strongly down the length of a lake, sometimes 
considerably Increase for the time being the volaiAe of the outflow. 
If this takes place coinddently with a heavy rainfall, the flood of the 
liver Is greatly augmented. These feature! are noticed in Loch Tay 
(D. Stevenson, JUeiatMiion cf Lam/d^ p. 14). Hence, though, on the 
iHude, lakes tend to moderate floods in the outflowing livers, they 
nay a oombinatiou of droamstanoec eometiniec inofeaM them. 


a thickness of nearly 3000 feet (Lake Superior hasan area 
of 32,000 ^uare miles ; Logo Maggiore is 2800 feet deep) ; 
(3) to fumii^ au abode for a lacustrine fauna and flora, to 
receive the remains of the plants and unimnla washed down 
from the surrounding countiy, and to entomb all these o^ 
ganisms in the growing deposits, so as to preserve a record 
of the terrestrial life of the period. The deposits in lakes 
consist of alternations of sand, silt, mud, and gravel, with 
occasional irregular seams of vegetable matter, and layers of 
calcareous marl formed from the accumulation of lacustrine 
shells, Entofimsiroea^ <kc. In a lake receiving much sedi- 
ment there will be little or no marl formed, at least not 
during the time when the sediment is being de^xiBited. In 
clear lakes, on the other hand, where there is ve^ little sedi- 
ment or where it only comes occasionally at wide intervals 
of flood, beds of wliite marl, formed entirely of organic re- 
mains, may gather on the bottom to a depth of many yards. 

2. Balt Lakes may be divided into two classes — (a) 
those which owe their soltness to the evaporation and con- 
centration of the fresh water poured into them by their 
feeders ; and (6) those which wore originally parts of tlie 
ocean. Salt lakes of the first kind are abundantly scattered 
over the inland areas of drainage in the heart of conti- 
nents, as in the great Lake of Utah, and numerous other 
minor lakes in North America, and the abundant salt lakes 
of the great plateau of Central Asia. These sheets of water 
wore doubtless fresh at first, but they have progressively in- 
creased in salinity, because though the water is evaporated 
as fast as it is received, there is no escape for the dissolved 
salts, which consequently remain in the increasingly concen- 
trated liquid. Sdt lakes of the second class are compara- 
tivoly few in number. In their case portions of the sea 
have been isolated by movements of the earth’s crust, aud 
these detached areas, exposed to evaporation, which is only 
partially compensated by inflowing rivers, have shrunk in 
level, and at the same time have sometimes grown much 
Balter than the parent ocean. The Caspian Sea, 180,000 
square miles in extent, and with a maximum depth of from 
2000 to 3000 feet, is a magnificent example. The shells 
are chiefly the same as those still living in the Black Sea. 
Banks of them may bo traced between the tw*u seas, with 
salt lakes and marshes and other evidence to prove, not only 
that the Caspian was once joined to the main ocean, but 
that a great firth ran up between Europe aud Asia, ond 
possibly stretched completely across what are now the 
steppes and plains of the Tundras till it merged into the 
Arctic Sea. Even at present, by means of canals connect- 
ing the rivers Volga and Dwina, vessels can pass from the 
Caspian into the White Sea. But the surface of the Caspian 
is now more ti^an 80 feet below that of the Black Sea. At 
present the amount of water supplied by rivers to the 
Caspian just balances that removed by evaporation, so that 
the level appears to be no longer sinking. But though, 
owing to the enormous volume of fresh water poured into 
it by these rivers, the Caspian is not as a whole so salt as 
the main ocean, and still less so than the Mediterranean, 
nevertheless the inevitable result of evaporation is there 
manifested. Along the shallow pools which border this a 

constant deposition of salt is taking place, forming sometimes 
a pan or layer of rose-coloured crystals on the bottom, or 
gradual^ getting dry, and covered with drift sand. This con- 
centration of the water is still more marked in the great 
offshoot called the Earaboghaz, which is connected with the 
middle basm of the Caspian by a channel 150 yards wide and 
5 feet deep. Through this narrow mouth there flows from 
the main sea a constant current, which Von Baer estimated 
to carry daily into the Earaboghaz 350,000 tons of salt. 
An appreciable increase of the saltness of tliat gulf has been 
noticed : seals, which once frequented it,^ have foi’saken its 
barren lucres. Layers of salt are gathering on the mud at 
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ihe bottom, and the soonding-line, when ecaroely out of the 
water, is covered with ealine ciystale.^ Theee facte fumiak 
an illuetration of the circumetancee under which the rock- 
ealt deposits in the New Bed Sandstone and other geological 
formations were probably accumulated. 

The following table shows the proportion of the saline 
materials in the waters of some salt lakes : — 
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11. FBESH WATBE IN THE SOLID STATE — ^lOE. 

Fresh water under ordinary circumstances, when it 
reaches a temperature of 32*' Fahr., passes Into the solid 
state by crystallizing into ice. In this condition it performs 
a series of important geological operations before being again 
melted and relegated to the general mass of liquid terrestrial 
waters. Five conditions under which ice occurs on the 
land deserve notice, viz., frost, frozen rivers and lakes, 
hail, snow, and glaciers. 

1. Fro^U — Water in freezing expands. If it be confined 
in such a way that expansion is impossible, it remains liquid 
even at temperatures far below the freezing |)oint \ but the 
instant that the pressure is removed this chilled water 
becomes solid ice. There is a constant effort on the part of 
the water to become solid, and very considerable pressure 
is needed to counterbalance its expansive power. The 
lower the temperature the greater this exerted pressure 
becomes. At a temperature of 30'' Fahr. the pressure must 
amount to 146 atmospheres, or the weight of a column of 
ice a mile high, or 138 tons on the B<iuare foot. Conso- 
quently when the water freezes at a lower temperature its 
pressure on the walls of its enclosing cavity must exceed 
138 tons on the square foot Bomb-shells and cannon 
filled with water and hermetically sealed have been burst 
in strong frosts by the expansion of the freezing water 
within thorn. It is easy to see, therefore, that we have here 
a geological agent of great potency. It is true that in 
nature the enormous pressures which can be obtained arti- 
fici^ly occur rarely or not at all, because the spaces into 
which water penetrates can hardly ever be so securely 
closed as to permit the water to be cooled down veiy con- 
riderably below 32* Fahr. before freezing. Still ice form- 
ing at even two or three degrees below the freezing point 
exerts an enormous disruptive force. 

Soils and rocks are all porous, and usually contain a good 
deal of moistim When frost congeals this interstitial 
water, the particles of the soil or rock are pushed asunder 
by the expanding ice ; their cohesion is loosened or destroyed, 
so that when a thaw comes, they seem as if they have been 
ground down in a mortar. Water lodges also in the numer- 
ous joints and crevices of rocks. Freezing there, it exerts 
great presanre upon the walls between which it lies, pushing 
them asunder as if a wedge were driven ^tween them. 

^ Oupentsr, •/bam. Oeog. Aw., vol zvlii., No. 4, quotinff from 
Von Ba«r*s ** Kasjiisbhe BtoiUeii,** in BvU, Acad. Sei. St Peierdmrg, 
185W. 
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When this ice melts, the separated masses do not return to 
their original position. Their centre uf gravity in suooea- 
sive winters becomes more and more displaced, untQ the 
sundered masses fall apart. lu mountainous districts, 
where the winters are severe, and in high latitudes, a great 
deal of waste is thus produced on exposed clifh and loose 
blocks of rock. Some measure of its magnitude may be 
seen in the heaps of angular rubbish which in these 
regions are so frequently to be met with at the foot of 
crags and steep slopes. At Spitsbergen and on the coa^ 
of Greenland the amount of destruction caused by frost is 
enormous. The short and warm summer, melting ^e snow, 
fills the pores and joints of the rocks with water, which 
when it freezes splits off large blocks of rock from tha hills, 
and sends them to the base of the declivities, where they 
are further broken up by the same cause. 

2. Frozen Rivera and Lahea , — In countries where the 
wiuter temperature falls considerably below 32” Fahr., the 
lakes and rivers become solidly frozen over. The amount 
of geological change effected during the process is probably 
Lai^y appreciable. But when the ice breaks up in spring 
its power as a geological agent becomes apparent In lakes, 
such as Lake Superior, the ice in forming encloses beach- 
pebbles and boulders, and when thaw sets in, floats these off, 
so as either to drop them in deeper water or to strand them 
on some other part of the coast Should a gale arise ^uring 
the breaking up of the ice, vast piles of the latter, with 
mingled gravel and boulders, may be driven ashore and 
pushed up the beacL By this means blocks of stone, even 
of considerable size, are sometimes forced to a great height 
inland on some of the Canadian lakes, tearing up the soil 
on their way, and helping to form a bank above the water 
level It has been observed that daring a severe frost ice 
occasionally forms on the bottoms of rivers where it encloses 
stones and large boulders. These are borne up to the sur- 
face iu cakes of grouud-ice to join the rest of the super- 
ficial ice-borne detritus. Great damage is frequently done 
to quays and bridges in Canada by masses of river-ice driven 
against them on the arrival of spring. Beference has already 
been made to the increased power of transport and erosion 
acquired by rivers liable to be frozen over, and especially 
when their ice is broken up in the higher parts of their 
courses, before it gives way in the lower, 

3. Hail . — When rain or aqueous vapour is cooled down 
in the atmosphere to the freezing point of water, it is 
frozen, and falls to the earth as hail or snow. The forma- 
tion of hail is not yet well understood. It is chiefly in 
summer and during thunderstorms that hail falls. When 
the pellets of ice are frozen together so as to reach the 
ground in lumps as large as a pigeon’s egg, or larger, great 
damage is often done to cattle, flying birds, and vegetation. 
Trees have their leaves and fruit torn off, and farm crops 
are beaten down. 

4. Snow . — In those parts of the earth’s surface where, 
either from geo^phical position or from elevation into the 
up^ier cold regions of the atmosphere, the mean annual 
temperature is below the freezing point, the condensed 
moisture falb chiefly as snow, and remains in great measure 
unmelted throughout the year. A line can be traced below 
which the summer heat suffices to cause the disappearance of 
the snow, but above which the snow continues to cover the 
whole or great part of the surface. This line has received 
the' name of the snow-line, or line of perpetual snow. It 
comes down to the sea within the polar circles. Between 
these limits it rises gr^ually in level till it reaches its 
highest elevation in tropical latitudes. In northern Scandi- 
navia it is less than 3000 feet above the sea. None of the 
British mountains quite reach it. In the Alps it stands at 
8500 feet, on the Andes at 18,000 feet, and on the 
northern slopes of the Himalayas at 19,000 feet 
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SoowexhibitB two different kinds of geological be^ | 
one oonsenratire, the other destrnotive. Lying stationary 
and nnmelted it ezeroiaes a proteotiTe influence on the face 
of the land, shielding rocks, soils, and vegetation from the 
effects of frost. On low grounds this is doubtless its chief 
function. When snow f^ in a partially melted state it 
is apt to accumulate on branches and leaves, until by its 
weight it breaks them off, or even bears down entire trees. 
Snow which falls thickly on steep mountain slopes is fre* ; 
raently daring spring and summer detached in large sheets. | 
Ihese nudi down the declivities ba avalanche$^ and often I 
create much destruction of trees, soil, crops, and houses in j 
their conrse. Another indirect ^ect of snow is seen in the I 
sudden rise of the rivers when warm weather rapidly melts 
the mountain snows. Many snmmer floods are caused in 
this way in Switzerland. 

5. &/aci 0 rs.— (1.) Nature and Origin. — k. glacier is a 
river of ice formri by the slow mov^ent and compression 
of the snow which by gravitation creeps downward into a 
valley descending from a snow-field. The structure and 
physics of glaciers are described elsewhere (see Olaoiebs). 
From a geological point of view these ice-rivers may be re- | 
garded as the drainage of the snow-fall above the snow-line, 
as rivers are the drainage of the rainfall In a mountainous 
region, such as the Alps, or a table-land like Scandinavia, 
where a considerable mass of ground lies above the snow- 
line, three varieties of glaciers have been observed, (a.) 
Olaciers of the first order, where the ice-river comes down 
well below the snow and extends into the valley, even it 
may be far below the upper limits of cultivation, or in 
northern regions approaches or even reaches the sea. In 
the Alps such glaciers may be 20 or 80 miles long, by a 
mile or more wide, and 600 feet or more deep. ( 6 .) Glaciers 
of the second order, which hardly creep beyond the high 
recesses wherein they are formed, and do not therefore reach 
as far as the nearest valley. Many beautiful examples of 
this type may be seen along the steep declivities which 
intervene between the snow-covered plateau of Arctic Nor- 
way and the sea. (c.) Be-cemented glaciers, consisting 
of fragments which faU from an ice-cliff crowning preci- 
pices of rook, and are re-frozen at the bottom into a solid 
mass, creeping downward as a glacier usually of the second 
order. Probably the best illustrations in Europe are fur- 
nished by the Nus Fjord, and other parts of the north of 
Norway. In some cases a cliff of blue ice appears at the 
top of the precipice, — the edge of the great snee-fond,’’ or 
snow-field, — while several hundred feet below, in the ooriie 
or cwm at the bottom, lies the re-cemented glacier {glacier 
rmani^ of the Swiss), white at its upper edge, but acquir- 
ing somewhat of the characteristic blue gleam of compact 
ice as it moves towards its lower marmn. 

But it is in high Arctic, and still more in Antarctic, 
latitudes that land-ice, formed from the drainage of a great 
snow-field, attains its greatest dimensions. The land in 
these regions is completely buried under an ice-cap, which 
ranges in thickness up to a depth (in the South Polar 
circle) of 10,000 feet (2 miles) or even more. Greenland 
lies under such a pall of snow that all its inequalities, save 
the mere steep mountain peaks, are concealed. The snow 
creeping down the slopes, and mounting over the minor 
hills, passes beneath by pressure into compact ice. From 
the main valleys great glaciers like vast tongues of ice, 
2000 or 3000 feet thick, and sometimes 50 miles or more 
in breadth, push out to sea, where they break off in huge 
fta^ento, which float away as iceberj^ 

A glacier, like a river, is always in motion, though so 
slowly tikat it seems to be solid and stationary. The motion 
also, like that of a river, and for the same reason, is unequal 
in the different parts, the centre moving faster than the 
rides and bottom. This important fact was first ascertained 
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through aocurate measurement by J. D. Forbes, who found 
that in the Mer de Glace of Cbamonni, the mean daily rate 
of motion in the summer and autumn was from 20 to 27 
indies in the centre, and from 18 to 19^ near the aide. 
The conseqnence of this differential motion is seen in the 
arrangement of the lines of rubbish thrown down at the 
end of a glader, which often present a horsMhoe shape, 
corresponding to that of the end of the ice by which they 
were discharged. 

There are some features of geological importance also in 
the behaviour of the ice as it descends its valley. When 
it has to travel over a very uneven floor, some portions may 
get embayed, while overlying parts slide over them. A 
massive ic^sheet may thus have many local eddies in its 
lower portions, the ice there even travelling for various 
distances, according to the nature of the ground, obliquely 
to the general flow of the main mass. In descending by a 
steep slope from an upper to a lower and more levd part 
of its course, a glacier becomes a mass of fissured ice in 
great confusion. It descends by a slowly creeping ice-fall, 
where a river would shoot over in a rushing waterfall A 
little below the fall the fractured ice is pressed together 
again into a solid mass as before. The body of the glacier 
throughout its length is traversed by a set of fissures called 
crevaeeee^ which, though at first as dose-fitting as cracks in 
a sheet of glass, widen by degrees as the glacier moves on, 
till they form wide yawning chasms, reading, it may be, 
to the bottom of the ice, and travelling down with the 
glacier, but apt to be effaced by the pressing of their walls 
together again as the glacier winds down its valley. The 
glacier continues to descend until it reaches that point 
where the supply of ice is just equalled by the liquefaction. 
There it ends, and its place down the rest of the valley is 
taken by the tumultuous river of muddy water which 
escapes from under the melting extremity of the ice. A 
prolonged augmentation of the snow-fall will send the foot 
of the glacier further down the valley; a diminution of the 
snowfall with a general rise of temperature will cause it to 
retreat farther up. 

(2.) Work done by Glaciers. — Glaciers have two import- 
ant ecological tasks to perform, — ( 1 ) to carry the debris 
of the mountains down to lower levels ; and ( 2 ) to erode 
their beds. 

a, Traneport . — This takes place chiefly on the surface 
of the glacier. Descending its valley, the glacier receives 
and bears along on its margin the earth, stones, and rnbbish 
which, loosen^ by frost, or washed down by rain and rills, 
slip from the cliffs and slopes to the level of the ice. In 
this part of its work the glacier resembles a river which 
carries down branches and leaves from the woods on its 
banks. Most of the detritus rests on the surface of the ice. 
It includes huge masses of rock, sometimes as big as a large 
cottage, all which, though seemingly at rest, are slowly 
traveUing down the valley with the ice, and liable at any 
moment to slip into the crevasses which may open below 
them. When they thus disappear they may descend to the 
bottom of the ice, and move with it along the rocky floor, 
which is no doubt the fate of the smaller stones and sand. 
Bnt the large stones seem sometimes at least to be cast up 
again by the ice to the surface of the glacier at a lower 
part of its course. Whether, therefore, on the ice, in the 
ice, or under the ice, a vast quantity of detritus is con- 
tinually travelling with the glacier down towards the 
plaina The mbbish lying on the surface is called moraine 
stuff. Naturally it accumulates on either side of the 
glacier, where it forms the soKsalled lateral morainee, 
when two glaciers unite, their two adjacent lateral moraines 
are brought together, and travel theiWter down the 
of the glacier as a medial mera\ne» A glacier, formed by 
the union of many tributaries in its upper parts, may have 

X. — 36 
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nuMiy niddisl linss of morftiiMi bo many indood as soine- 
timas to be entirely covered with debris to the complete 
concealment of the ice. At such parts the glader resembles 
a bare field or earthy plain rather than a solid mass of clear 
ice of which only the surface is dirty with rubbish. At 
the point where the glacier ends, the pile of loose materials 
is tumbled upon the valley in what is called the UrmiwjX 
moraine. 

In such comparatively small and narrow icensheets as Ae 
present glaciers of Switzerland, the rock-bottom on which 
the ice moves is usually, as far as it can be examined, swept 
clean by the trickle or rush of water over it from the melt- 
ing ice. But when the ice does not flow in a mere big 
drain (which, after all, the largest Alpine valley really is), 
but overapre^s a wide area of uneven ground, there cannot 
fail to be a great accumulation of rubbish here and there 
underneath it. When the broad central plain of Switzer- . 
land between the Alps and tlie Jura was filled with ice, the 
latter certainly pushed a vast deal of mud, sand, and 
stones over the floor of the valley. This material is 
known to Swiss geologists as the moraine profonde or 
Orundmordne,^ 

When from any cause a glacier diminishes in size, it may 
drop its blocks upon the sides of its valley, and leave them 
there sometimes in the most threatening positions. Such 
stranded stones are known as period blocks. They 
abound in the Swiss valleys, extending even across the 
OTeat plain of Switzerland, and appearing in numbers 
high upon the flanks of the Jura. Since the latter moun- 
tains consist chiefly of limestone, and the blocks are of 
various ciystalline rocks belonging to the higher parts of 
the Alps, the proof of transport is irrefragable. Tlie agent 
of removal is now recognized to bavs been an enormous ex- 
tension of the glacier system of the Mps, whereby the whole 
country was buried under snow and ice. Similar evidence 
abounds in the valleys among the mountainous parts of 
Britain, as well as in other parts of Europe and America, 
no longer the abode of glacierl 

6. Erosion ^ — The manner in which glacier ice erodes its 
channel differs in many respects from that in use by any 
other geological agent, and forms therefore one of the dis- 
tinguishing features of ice-action. This erosion is effected 
not by the mere contact and pressure of the ice upon the 
rocks, though undoubtedly fragments of rock must now 
and then be detached from this cause. It is by means 
of the fine sand, stones, and blocks of rock, which fall 
between the ice and the rocks on which it moves, that the 
grinding work of the glacier is done. These materials, held 
by the ice as it creeps along, are pressed against the rodry 
sides and bottom of the valley so firmly and persistently as 
to descend into each little hollow and mount over each 
ridge, yet all the while moving along steadily in one domi- 
nant direction with the general movement of the glaciers. 
As a result, the most compact resisting rooks are ground 
down, smoothed, polished, and striated. The strim vary 
from such fine lines as may be made by the smallest grains 
of quartz up to deep ruts and grooves. They sometimes 
cross each other, one set partially effacing an older one, and 
thus pointing to shif tings in the movement of the ice. On 
the retirement of the glacier, hummocky bosses of rock 
having smooth undulating forms like dolphins’ backs are 
oonspicnoua These have received the name of roches 
wunUaimSei. The stones by which this scratching and 
polishing are effbcted suffer in exactly the same way. 
Thqr are mund down and striated, and since they must 
move in ue line of least resistance, or ** end on,” their 

^ The prsMOt writer sztinined in 1S09 • ohaFacteristie leotion of it 
near Solothnm, taH of saBtohed stonee, sod lyioff on the striated 
pavement of rook to be Imiiiidistely described uforther ebaracteristio 
of ioe-sctloa. 
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strisB run in a general sense lengthwise. It will be seen, 
when we come to notice the traces of former glamers^ 
how important is the evidence given by these striated 
stones. 

As rocks present great diversities of stmcture and hard- 
ness, and consequently vary much in the resistance they offer 
to denudation, they are ne<^8sarily worn down unequally. 
The softer, more easily eroded portions are scooped out 
the grinding action of the ice, and basin-shaped or various 
irregular cavities are dug out below the level of the general 
surface. Similar effects may be produced by an augmented 
excavating power of a glacier, as where the ice is strongly 
in some narrow part of a valley, or where, from change in 
declivity, it is allowed to accumulate in greater mm as it 
moves more slowly onward. Such hollows, on the retirement 
of the ice, become receptacles for water, and form pools, tarns, 
or lakes, unless indeed they chance to have b^n alr^y 
filled np with glacial rubbish. It is now some years since 
Professor A 0. Bamsay drew attention to this peculiar 
power of land-ice, and affirmed that the abundance of ex- 
cavated rock-basins in northern Europe and America was 
due to the fact that these regions had been extensively 
eroded by sheets of land-ioe. This glaciation was due not 
to independent glaciers but to the pressure and mnding 
power of vast masses of continental ice. In short the more 
northern parts of Europe and North America must have 
been iu a condition like that of North Greenland at the 
present day. It is therefore among the ice-fields of Green- 
land rather than among the valley glaciers of isolated 
mountain-groups that we ought to look for analogies to the 
operations which produced the widespread general glacia- 
tion of the period of the rock-basins. A single valley- 
glacier retires towards its parent snow-field as &e climate 
ameliorates, leaving its roches montonnSes, moraine-mounds, 
and rock-basins, yet at times discharging its water-drainage 
in such a way prhaps as to sweep down the moraine-mounchs 
fill up the basins, bury the ice-woru hummocks of rock, and 
strew the valley with gravel, earth, sand, and big blocks of 
rock. Hence the actual floor of the glacier is apt to be 
very much obscured. But in the case of a vast imeet of 
land-ioe covering continuously a wide region, there con be 
but little superficial debris. When such a mass of ice retires 
it must leave behind it anioe-wom surface of country more 
or less strewn with the subsoil which accumulated under 
the ice and was poshed along by it. This infra-glacial 
detritus forms the Orundmordne (moraine profonde) or 
bottom moraina We know as yet vei^ little regarding its 
formation in Greenland. Most of our uowledge regarding 
it is derived from a study of the till or bomder-day of 
Britain, which is believed to represent the bottom moraine 
of an ancient ice-sheet In countries where true boulder^ 
clay occnrs, numerous rock-basins are commonly to be met 
with among the uncovered portions of the rocks. 

The abundant fine sediment which gives the character- 
istic milky turbidity to all streams that escape from the 
melting ends of glaciers is an index of the amount of 
erosion unceasingly effected by the ice. From the end of 
the Aar glacier, for example, though by no means one of 
the largest in Switzerland, it has been estimated that there 
escape every day in the month of August 2 million cubic 
metres (440 million gallons) of water, containing 284,874 
kilogrammes (280 tons) of sand. 

R OOEANIO Watebs. 

The area, depth, temperature, density, and oompontion 
of the sea have been idready treated of in part iL viewed 
as a dynamical agent in geology, the ocean may be studied 
under two aspects— ^1) its movements, and (2) its geblogiod 
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X. Motsicbnts ov thb Ooban. 

These may be grouped as — (1) tides, (2) oarrents, and 
(3) waves. 

1. Tidu . — ^Xhese are oscillations of the man of the 
oceanic waters caused by the attraction of the sun and moon. 
We have at present to deal with them merely in so far as 
their geolomoal brings are concerned. In a wide deep 
ocean the tidal elevation probably produces no perceptible 
geological change. It passes at a great speed; in the 
Atlantic its rate is 500 geographical miles an hour. But as 
this is merely the passing of an oscillation whereby the 
particles of water are gently raised up and let down again, 
there can hardly be any appreciable effect upon the deep 
ocean bottom. When, however, the tidal wave enters a 
narrow and shallow sea, it has to accommodate itself to a 
smaller channel, and encounters more and more ther friction 
of the bottom. Hence, while its rate of motion is dimin- 
ished, its height and force are bcreased. It is in shallow 
water and along the shores of the land that the tides acq nire 
their main geological importance. They there show them- 
selves in an alternate advance upon and retreat from the 
coast Their upper limit has received the name of high- 
wcUer marh^ their lower that of Umo^vnUer marh^ the space 
between being termed the headL If the coast is precipitous, 
a beach can only occur in the shelving bays and creeks, 
since elsewhere the tides will rise and fall against a face of 
rook, as th^ do on the piers and bulwarks of a port On 
such rocky coasts the line of high water is sometimes ad- 
mirably defined by the grey crust of barnacles adhering to 
the rocks. Where the beach is flat, and the rise and fall 
of the tide great, an area of several hundred sauare miles 
of sand or mud may be laid bare in one bay at low-water. 

The height of the tide varies from zero up to 60 or 70 feet 
It is greatest where, from the form of the land, the tidal wave 
is cooped up within a narrow inlet or estuary. Under such 
circumstances the advancing tide sometimes gathers itself 
into one or more large waves, and rushes furiously up be- 
tween the converging shores, ^is is the origin of the ^^bore 
of the ^vem, wmoh rises to a height of 9 feet^ while the rise 
and fall of the tide there amounts to 40 feet In like manner 
the tides which enter the Bay of Fundy, between Nova 
Scotia and New Brunswick, get more and more cooped up 
as they ascend that strait, till they reach a height of 70 feet 

While the tidal swelling is increased in height by the 
shallowness and convei^nce of the shores, it gains at the 
same time force and rapidity. No longer a mere oscillation 
or pulsation of the great ocean, the tide acquires a true 
movement of trandation, and gives rise to currents which 
rush past headlands and through narrows in powerful 
currents and eddies. The rocky and intricate navigation 
of the west of Scotland and Scandinavia furnishes many 
admirable illustrations of the rapidity of these tidal currents. 
The famous whirlpool of Gonyvreckan, the lurking eddies 
in the Kyles of Skye, the brei&ers at the Bore of Duncans- 
bay, and the tumultuous tideway, grimly named by the 
northern fishermen the Merry Men of Mey, in the Pentland 
Firth, bear witness to the strength of these sea rivers. At 
the last-mentioned strait the current at its strongest runs 
at the rate of 10 miles an hour, which is fully three times 
the speed of most of our larger rivers. 

2. OurrewU * — Recent researches in ocean temperature 
have disclosed the remarkable fact that beneath the surface 
layer of water affected bv the temperature of the latitude 
there lies a vast mass of cold water, the bottom tempera- 
ture of every ocean in free communication with the poles 
being little above and sometimes actually below the freezing 
point of fresh water. In the North Atlantic a temperature 
of 40* Fahr. is reached at an average depth of about 800 
thorns, all beneath that depth being progressively colder. 
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In the equatorial wts of the same ocean the same tempen^ 
tore comes to within 300 fathoms of the surface. In the 
South Atlantic, off Cape of Gkiod Hope, the mass of cold 
water (below 40*) comes likewise to about 300 fathoms from 
the surface. This distribution of temperature proves that 
there must be a transference of cold polar water towards the 
equator, for in the first place the temperature of the great 
mass of the ocean is much lower than that which is normal 
to each latitude, and in the second place it is lower than 
that of the superficial parts of the earth’s crust underneath. 
On the other hand, the movement of water from the poles 
to the equator requires a return movement of compensation 
from the equator to the poles, and this must take place in 
the snperficiid strata of the ocean. Apart therefore from 
those rapid river-like streams which traverse the ocean, and 
to which the name of currents is given, there must be a 
general drift of warm surface water toward the poles. 
This is doubtless most markedly the case in the North 
Atlantic^ where besides the current of the Gulf-stream there* 
is a prevalent set of the surface waters towards the north- 
east. As the distribution of life over the globe is eveiywhere 
so dependent upon temperature, it becomes of the highest 
interest to know that a truly arctic submarine climate exists 
everywhere in the deeper parts of the sea. With such 
uniformity of temperature we may anticipate that the 
abyssal fauna will be found to possess a corresponding 
sameness of character, and that arctic types may be met 
with even on the ocean-bed at the equator. 

But besides thb ^neral drift or set, a leading part in 
oceanic circulation b taken by the more defined streams 
termed curren^ The tidal wave only becomes one of 
translation as it passes into shallow water, and b thus of 
but local consequence. But a vast body of water, known 
as the Equatorial Current, moves in a general westerly 
direction round the globe. Owing to the way in which the 
continents cross its path, thb current b subject to consider-^ 
able deflexions. Thus that portion which crosses the* 
Atlantic from the African side strikes against the mass of 
South America and divides, one portion turning towards 
the south and skirting the shores of Brazil, the other bend- 
ing north-westward into the Gulf of Mexico, and bsuinff 
thence as the well-known Gulf-stream. This equatorial 
water b comparatively warm and light At the same time 
the heavier and colder polar water moves towards the 
equator, sometimes in surface currents like those which 
skirt the eastern and western shores of Greenland, but more 
generally as a cold under-current which creeps over the 
floor of the ocean even as far as the equator. 

Much dbcussion has arben in recent years as to the cause 
of oceanic circubtion. Two rival theories have been given. 
According to one of these the circulation entirely arises 
from that of the air. The trade-winds blowing from either 
side of the equator drive the water before them until the 
north-east and south-east currents unite in equatorial lati- 
tudes into one broad westerly-flowing current. Owing to 
the form of the land portions of l^b main current are 
deflected into temperate latitudes, and,, as a consequence, 
portions of the polar water require to move towai^ the 
equator to restore the equilibrium. According to the other 
view the currents arise from differences of temperature (and 
according to some, of salinity abo); the warm and light 
equated water b belbved to stand at a higher level than 
the colder and heavier polar water ; the former, therefore, 
flows down as it were pobwards, while the latter moves as 
a bottom inflow towards the equator; the cold bottom 
water under the tropics b constantly ascending to the su^ 
face, whence, after Mng heated, it drifts away towards the 
pole, and on being cooM down there, descends and begins 
another journey to the equator. There can be no doubt 
that the winds are directly the cause of such currents as 
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the Giilf4itraam, and therefore, indirectly, of retam cold 
currents from Ihe polar regions. It seems hardly less 
certain that, to some extent at least, differences of tempera- 
ture, and therefore of density, must occasion moyements in 
the mass of the oceanic waters. The discussion of this 
subject^ however, belongs to another part of this work.^ 
The main facts for the geological reader to grasp are — that 
a system of oircnlation exists in the ocean ; that warm 
currents move round the equatorial regions, and are turned 
now to the one aide now to the other by the form of the 
oontinentB along and round which they suveep ; that cold 
currents set in from poles to equator ; and that, apart from 
actual currents, there appears to an extremely alow 
*^oreep” of the polar water under the warmer upper layers 
towards the equator, 

3. WaveB aid Ground~8mlL — A, gentle breeze curls into 
tipples the surface of water over which it blows. A strong 
gale or furious storm raises the surface into waves. The 
notation of the water in a storm is prolonged to a great 
dutance beyond the area of the original disturbance, and 
then takes the form of the long heaving undulations termed 
ground-swell Waves which break upon the land are 
called breakers, and the some name is applied to the 
ground-swell as it bursts into foam and spray upon the 
rocks. The concussion of earthquakes sometimes gives rise 
to very disastrous earthquake-waves, as already explained. | 

The height and force of waves depend upon the breadth 
and depth of sea over which the wind has driven them, and 
the form and direction of the coast>line. The longer the 
fetch,” and the deeper the water, the higher tlie waves. 
A coast directly facing the prevalent wind will have larger | 
waves than a neighbouring shore which presents itself 
at au angle to this wind or bends round so as to form a 
lee-shore. The highest waves in the narrow British seas I 
probably never exceed 15 or 20 feet, and usually fall short 
of that amount The greatest height observed by Dr 
Scoresby among the Atlantic waves was 43 feet.^ 

Ground-swell propagated across a broad and deep ocean 
produces by far the most imposing breakers. So long as 
the water remains deep and no wind blows, the only trace 
of the passing ground-swell on the open sea is the huge 
broad heaving of the surface. But when the water shallows, 
the superficial part of the swell travelling faster than the 
bottom begins to curl and crest as a huge billow or wall of 
water, which finally bursts with enormous force against the 
shore. Such billows, even when no wind is blowing, often 
cover the cliffs of the north of Scotland with sheets of 
water and foam up to heights of 100 or even nearly 200 
feet. At Dunnet Head during northwesterly gales the 
windows of the lighthouse, at a height of upwards of 300 
feet above high-water mark, are said to be sometimes 
broken by stones swept up the cliffs by the sheets of sea 
water which then deluge the building. 

A single roller of the ground-swell 20 feet high falls, 
iccording to Mr Scott Russell, with a pressure of about a 
ton on every square foot Mr Thomas Stevenson conducted 
some years a^ a series of experimeuts on the force of the 
breakers on ^e Atlantic and North Sea coasts of Britain. 
The average force in summer was found in the Atlantic to 
be 611 lb per square foot, while in winter it was 2086 ft, 
or more thsn^ three times as great. But on several occa- 
■ions, both in the Atlantic and North Sea, the winter 
breakers were fo und to exert a pressure of throe tons per 

> The Feeder may ooiwutt Maury’s Phyttical Geogmphy^ti^^ 
but more partioolarly Dr Carpenter’s papers in the Prooeedingi of the 
Moifal Society for 1869-73, and Journal of R, Chogtaphical Society 
for 1871-77, on the aide of temperature ; and Hersohel’s Physical 
Geography, and Dr droll’s Climate and Time, on the side of the winds. 

* BrU, Aeeoc, 1850, p. 26. The reader will find a table of 
the obsenred heights of waves round Great Britain in Mr T. Stevenson’s 
traatise on Marbomre, p. 20. 
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square foot, and at Dunbar as much as three tons and a 
haU.^ Besides the waves produced by oidinaiy wind action, 
others of an extraordinary size and destructive power are 
occasionally caused by a violent oycloneHBtorm. The mere 
diminution of atmospheric pressure in a qrdone must tend 
to raise the level of the ocean within the <grclone limits. 
But the further furious spiral in-rushii^ of the air towards 
the centre of the low pressure area drives the sea onward, 
and gives rise to a wave or euccesaion of waves having great 
destructive power. Thus, on 5th October 1864, during a 
great cyclone which passed over Calcutta, the sea rose in 
some places 24 feet, and swept everything before it with 
irresistible force, drowning upwards of 48,000 people. 

L lee <m the /Sea.— In this place may be most con* 
yeniently noticed the origin and movements of the ice which 
in circumpolar latitudes covers the sea. This ice is derived 
from two sources — (1) the freezing of the sea itself, and 
(2) the seaward prolongation of land-ice. 

1. Three chief types of sea-ice have been observed, (a.) 
In the Arctic sounds and bays the littoral waters freeze along 
the shores and form a cake of ice which, upborne by the 
tide and adhering to the land, is thickened by successive 
additions below, as well as by snow above, until it forms a 
shelf of ice 120 to 130 feet broad and 20 or 30 feet high. 
This shelf, known as the ice-foot, serves as a platform on 
which the abundant debris loosened by the severe frosts of 
an arctic winter gathers at the foot of the cliffs. It is more 
or less completely broken up in summer, but forms again 
with the early frosts of the ensuing autumn. (5.) The sur- 
face of the open sea likewise freezes over into a continuous 
solid sheet which in summer breaks up into separate masses 
sometimes of large extent. This is what navigators term 
fioe-ice, and the separate floating cakes are known as floes. 
Ships fixed among these floes have been drifted with the ice 
for hundreds of miles until at last liberated by its disrup- 
tion. (a) In the Baltic Sea, off the coast of Labrador and 
elsewhere, ice has been observed to form on the sea-bottom. 
It is known as ground-ice or anchor ice. In the Labrador 
fishing-grounds it forms even at considerable depths. 
Seals caught in the linos at those depths are brought up 
sometimes solidly frozen. 

2. In the Arctic regions the vast glaciers which drain the 
I snow-fields and descend to the sea extend for some distance 

from the land until large fragments break off and float away 
seawards. These detached masses are icebergs. Their 
shape and size greatly vary, but lofty peaked forms are 
common, and they sometimes rise from 200 to 300 feet 
above the level of the sea As only about a ninth part of 
the ice appears above water, these larger bergs most some- 
times be from 2000 to 3000 feet thick from base to top. 
They consequently require water of some depth to float 
them, but they, are often seen aground. In the Antarctic 
regions, where one vast sheet of ice envelops the land 
and extends into the sea as a high rampart of ice, the 
detached icebergs often reach a great size, and are chmo 
terized by the frequency of a flat tabular form. 

IL Gkolooical Wokk of the Sea. 

I. Influence on Climate. — Were there no agencies in 
natcre for distributing temperature, there would be a regu- 
lar and uniform diminution in the mean annual tempera- 
ture from equator to poles, and the isothermal lines, or lines 
of equal heat, would coincide with lines of latitude. But 
no such general correspondence actually exists. If we look 
at a chart of the globe with the isothermal lines drawn 
across it, we shall find that their ^veigenoes from ^ 
parallelB are striking, and most so where they approach and 
cross the ocean. Currents from warm regions raise the 

- - " - — — 

> * IVwM. Jbir. So 0 . Min., stL 25 ; tmtha on Bmimrt, f. 4& 
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tempeiatare of the traoto into which they flow : those from very slow erosion may take place even at considerable 
cold regions lower it The oceani in shorty is the great depths. It is in the upper portions of the sea, however, 
distributor of temperature over the globe. As an illustra- where, owing to currents, tides, and waves, the water 
tion the two opposite sides of the Atlantic may be taken, suffers most disturbance, that the main mechanical erosion 
The cold arctic current flowing southward along the goes on. The depth to which the influence of waves and 
north-east coast of America reduces the mean annual tern* ground-swell may extend seems to vary greatly according 

K tnre of that region. On the other hand, the Oulf-stream to the situation. The astronomer-royal states that ground- 
gs to the shores of the north-west of Euro^ a tempera- swell may break in 100 fathoms water.^ It is common to 
ture much above what they would otherwise enjoy. Dublin find boulders and shingle disturbed at a depth of 10 
and the south-eastern headlands of Labrador, lie in the same fathoms, and even driven from that depth to the i^ore, and 
parallel of latitude, yet differ as much as 18’’ in their mean waves may be noticed to become muddy from the working 
annual temperature, that of Dublin being 50**, and that of up of the silt at the bottom when they have reached water of 
Labrador 32“ Fahr, Dr Croll has calculated that the Gulf- 7 or 8 fathoms in depth.^ Gentle movement of the bottom 
stream conveys nearly half as much heat from the tropics water is said to be sometimes indicated by ripple-marks on 
as is received from the sun by the entire Arctic regions.^ the fine sand of the soa-fioor at a depth of 600 feet A 
n. Ebosion. — The chemical action of the sea upon the good test for the absence of serious abrasion is furnished 
rocks of its bed and shores has not yet been 'properly hy the presence of fine mud on the bottom. Wherever 
studied.^ It is evident, however, that changes analogous that is found, we may be tolerably sure that the bottom at 
to those effected by fresh water on the land must be in pro- that place lies beyond the reach of ordinary breaker action.^ 
gress. Oxidation, and the formation of carbonates, no doubt From the upper limit at which the accumulation of mud is 
continually take place. We may judge indeed of the nature possible to high-water mark, and in exposed places up to 
and rapidity of some of these changes by watching the 100 feet or more above high-water mark, lies the sone 
decay of stones and material employed in the construction within which the sea does its work of abrasion. To this 
of piers. At the Bell Bock lighthouse, twenty-five different zone, even wherr the breakers are heaviest, a greater 
kinds and combinations of iron were exposed to the action extreme vertical range can hardly be assigned than 300 feet, 
of the sea, and all yielded to corrosion. Mr Mallet — as the and in most cases it probably f^ls far short of that extent 
result of experiments with specimens sunk in the sea— oon- The mechanical work of erosion by the sea is done in 
eluded that from -j^ths to -^^ths of an inch in depth in iron four ways : — (1) the enormoos force of the breakers sufiioes 
castings 1 inch thick, and about -^ths of an inch of to tear off fragments of the solid rocks ; (2) the alternate 
wrought iron, will be destroyed in a century in clear salt compression and expansion of the air in the crevices of rocks 
water, Mr Stevenson, in referring to these experiments, exposed to heavy breakers dislocates rocks even above the 
remarks that he has in his possession specimens of iron limits of wave-action ; (3) the hydraulic pressure of those 
wluch show even a more rapid rate of decay. In castings portions of large waves which enter fissures and cavities 
used at the Bell Rock the loss has been at the rate of an forces asunder masses of rock ; (4) the wa^es make use 
inch in a century. ** One of the bars which was free from of the loose fragments within their reach in battering down 
air holes had its specific gravity reduced to 5*63, and its the cliffs exposed to their fury. 

transverse strength from 7409 to 4797 lb, and yet presented (1.) Abundant examples of the dislodgement of huge 
no external appearance of decay. Another apparently blocks of rock from their parent masses are furnished by 
sound specimen was reduced lu strength from 4068 lb to the precipitous shores of Oaithness, and of the Orkney and 
2352 lb, having lost nearly half its strength in fifty years.”^ SbetlaDd Islands. It sometimes happens that demonstra- 
Similar results were recently ob- 
served by Mr Grothe, resident en- 
gineer at the railway bii^ across 
the Firth of Tay. A cast-iron cylin- 
der which had been below water for 
only sixteen months was found to 
be BO corroded that a penknife could 
be stuck through it in many places. 

Aji examination of the shore will 
sometimes reveal a good deal of quiet 



chemical change on the outer crust 

of rodu expoB^ to the waves. Such 

rocks as basalt have their felspar vigt. 7 and 8.-seetiont of 

decomposed, and show the presence 

of carbonates by effervescing briskly with acid. One of 

their minerals, angite, is occasionally replaced by paeuda^ 

fnorpha of carbonate of iron. 

It is mainly by its mechanical action that the sea accom- 
plishes its erosive work. This can oidy take place where 
the water is in motion, and, other thi^ being equal, is 
greatest where the motion is strongest. Renee we cannot 
suppose that erosion to any appreciable extent can be 
effected in the abysses of the sea, where the only motion 

K ssible is that sbw creeping of the polar water along the 
ttom already referred to. But where the currents 
are powerful enough to move grains of sand and gravel, 

* See papen by Dr Croll on “ Onlf-streaxn end Ocesn-cttirenti,’* in 
OmL Mag. and Phil Mag. for 1869, 1870-74, and CUmaU and Time. 
* See BUehof • Cfhemieal Qetdegg^ voL L ohap. vii. 

^ T, Stovenaon on ITsrtoiirf, p. 47. 


tbe Bound Skerry of Wholioy, Shetland (from Stevonion*a JSrar6oiir«, p, tS) ; 
a, 5, end d, pooitiona ot blooka moved by tlie toe. 

tion of the height to which the effective force of breakers 
may reach is furnished at lighthouses built on exposed 
parts cl the coast Thus, at Unst, a door was broken open 
at a height of 195 feet above the sea, and at the Bishop 
Book lighthouse a bell was wrenched off at a level of 100 
feet above high-water mark.^ Some of the most remark* 
able instances of tbe power of breakers have been observed 
by Mr Thomas Stevenson among tbe islands of the Shetland 
group. On the Bound Skerry ha found that blocks of rock 
up to 9) tons in weight had been washed together at a 
height of nearly 60 feet above the sea, that blocks weighing 
from 6 to 13J tons had been actually quarried out of their 
original bed, at a height of from 70 to 75 feet, and that a 

^ JBnggdopndia MdftgiHaiianat art. “ Wavw.” 

* T. Stevemon on J7sf&eMri, p. 15. ^/ws.,p,si. 
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block of noaxly 8 tons had been driven before the waves at 
the level of 20 feet above the sea, over very rough ^nnd, 
to a distance of 73 feet (figs. 7 and 8). He likewise 
records the moving of a 50-ton block by the waves at 
Barrahead, in the Hebrides.^ At Plymouth also, blocks of 
several tons in weight have been known to be washed about 
the breakwater like pebbles.^ 

(2.^ But, besides their mechanical force, waves a^uire a 
singular and most effective aid from the air. It is a fact 
familiar to engineers that, even from a vertical and appar- 
ently perfectly solid wall of well-built masonry exposed to 
heaiy seas, stones will sometimes be started out of their 
places, and that when this happens a rapid enlargement of 
the cavity may be effected, as if the wdls were breached 
by a severe bombardment. At the Eddystone lighthouse, 
during a storm in 1840, a door which had been securely 
fastened against the force of the surf from without, wu 
actually driven outward by a pressure acting from within 
the tower, in spite of the strong bolts and hinges, which 
were broken. We may infer that, by the sudden sinking 
of a mass of water hurled against the building, a partial 
vacuum was formed, and that the air inside forced out the 
door in its efforts to restore the equilibrium.^ This explana- 
tion may partly account for the way in which the stones 
are started from their plaees in a solidly built sea-wall. 
But besides this cause we must also consider a perhaps still 
more effective one in the condensation of the air driven 
before the wave between the joints and crevices of the 
stones, and its subsequent instantaneous expansion when the 
wave drops. During gales when large waves are driven to 
shore, many tons of water are ]'K)ured suddenly into each 
deft and cavern within reach. These volumes of water, as 
they rush in, compress the air into every joint and pore of 
the rock at &e further end, and then quickly retiring, exert 
such a suction as from time to time to bring down part of the 
walls or roof. The sea may thus gradually form an inland 
passage for itself to the surface above, in a ** blow-hole or 
** puffing-hole,” through which spouts of foam and spray are 
in storms shot high into the air. On the more exposed 
portions of the west coast of Ireland numerous examples of 
such blow-holes occur. In Scotland, likewise, they may 
often be observed, as in the BuUers (boilers) of Buchan on 
the coast of Aberdeenshire, and the Geary Pot near 
Arbroath. Magnificent instances occur among the Orkney 
and Shetland I^nds, some of the more shattered rocks of 
these northern coasts being, as it were, honeycombed by sea- 
tunnels, many of which open up into the middle of fields 
or moors. 

(3.) The sea-water which, as part of an inrushing wave, 
fills the gullies and chinks of the diore-rocks exerts the 
same pressure upon the walls between which it is confined 
as the rest of the wave is doing upon the face of the cliff 
Each cleft so circumstanced becomes a kind of hydraulic 
press, the potency of which is to be measured by the force 
with which the waves fall upon the rocks outside — a force 
which often amounts to three tons on the square foot. 
Thera can be little doubt that by this means considerable 
pieces of a cliff are from time to time dislodged. 

1 Stevenson, cil, pp. 21-87. 

s The reader will bear in mind that the specific gravity of bodies 
is greatly reduced when in water, and still more in sea-water. The 
following examples will illustrate this foct (Stevenson on Harboun, 
p. 107):- 



* Walker, JProe* Imt, Oiv. Bngin,. L 25; 6tevBnM>n*eifafeoMrs,p. 10. 


(4.) But probably by far the largest amount of erosion 
accomplished by sea is due not to its own direct 
mechanical impetus, but to the blows dealt by the boulder^ 
gravel, or sand which it hurls against the shores, nils 
action was aptly compared by Playfair to a kind of artil- 
lery.^ During a storm upon a shingly coast we may hear, 
at a distance of several miles, the grind of the stones 
against each other, as they are dragged back by the recoil 
of the waves which had launched them forwa^ In this 
tear and wear the loose stones are ground smaller, and 
acquire the smooth round form so characteristic of s surf- 
beaten beach. At the same time they braise and wear 
down the solid cliffs against which they may be driven. 
Wherever the rook is much jointed, or from any cause 
presents less resistance to attack, it is excavated into 
gullies, creeks, and caves; its harder parts standing out 
as promontories are pierced; gradually a series of detached 
buttresses and sea-stacks appears as the cliff recedes, and 
these in turn are wasted until they become mere skerries 
and sunken surf-beaten reefs. Of this progress of destruc- 
tion the more exposed parts of the British coast-line furnish 
many admirable examples. The west coast of Ireland, ex- 
pos^ to the full swell of the Atlantic, is in innumerable 
localities completely undermined by caverns, into which the 
sea enters from both sides. In many places the cliffs are 
as vertical as walls, this feature depending upon their joints,, 
which enable slice after slice to be undermined and removed. 
The precipitous coasts of Skye, Sutherland, Caithness, 
Forfar, Kincardine, and Aberdeenshire abound in the most 
Impressive lessons of the waste of a rocky sea^margin ; while 
the same picturesque features are prolonged into the Orkney 
and Shetland Islands, the magnificent cliffs of Hoy towering 
as a vast wall some 1200 feet above the Atlantic breakers, 
which are tunnelling and fretting their basa 

If such is the progress of waste where the materials con- 
sist of the most solid rooks, we may expect to meet with at 
least equally impressive proofs of decay where the coast-line 
can oppose only soft sand or clay to the march of the 
breakers. Again, the geological student in Britain can 
examine for lumself many iliustrations of this kind of de- 
stmction around the shores of these islanda Within the 
last few hundred years entire parishes with their towns and 
villages have been washed away, and the tide now ebbs and 
flows over districts which in old times were cultivated fields 
and cheerful hamlets. The coast of Yorkshire between 
Fiamborough Head and the mouth of the Humber, and also 
that between the Wash and the mouth of the Thames, suffer 
at a specially rapid rate, for tlie cliffs in these parts consist 
in mat measure of soft clay. In some places this loss is 
said to amount to 3 feet per annum. 

While investigating the proofs of decay along the shore^ 
the geologist endeavours to ascertain to what extent liia 
action of the waves is assisted by that of rain, springs, frosts, 
and general atmospheric disintegration. He often finds that 
the progress of the waves depends not so much upon their 
own labours as upon those of the terrestrial agencies already 
described. A crumbling cliff, battered and wasted by the 
breakers, will yield to him abundant evidence of the manner 
in which the other agents of destruction prepare the way 
for its final demolition and removal by the sea ; and he will 
learn that the very blocks of stone which give the waves 
so much of their efficacy are in great measure fumisbed to 
them by these co-operating agents. If the catting back of 
a cliff were mainly the work of the sea, we ought to fin 1 the 
cliff overhanging, because the sea acts only at its base. But 
the fact that in the vast majority of oases seapcliffs, instead 
of overhanging, slope backward, at a greater or less angle, 
from the sea, shows that the waste from sabaerial action is 

■' T — 

^ ItludnUUmM BMUtmian Theory, sao. 97. 
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leally greater thau that from the action of the breakers. 
What sea chiefly does is to break down and wash away 
the rubbish that fidls from the olifb, and thus to leave au 
ever fresh surface for renewed denudation. 

(5.) Among the erosive operations of the sea must be in* 
dnded what is performed by floating ice. Along the margin 
of arctic lands a good deal of work is done by the broken 
up floe-ice and ice-foot. These cakes of ice, driven ashore 
by storms, tear up the soft shallow-water or littoral deposits, 
rub and scratch the rocks, and uush gravel and blocks of 
rook before them as they strand on the beacL Icebergs 
also, when they get aground in deep water, must greatly 
disturb the sediment accumulating there, and must grind 
down any submarine rock on which they grate as they are 
driven along. 

The general result of the erosive action of the sea 
on the land is the production of a submarine plain. As 
the sea advances by cutting slice after slice away from the 
coast, successive lines of beach pass under low-water mark. 
The whole of the littoral belt, as far down as wave action 
has influence, is continually being ground down by the 
moving detritus. If no change of level between sea and 
land Aould take place, the sea might conceivably eat 
its way slowly far into the land, and produce a gently slop- 
ing yet almost horizontal selvage of plain covered perman- 
ently bv the waves. In such a submarine plain the influ- 
ence of geological structure, and notably of the relative 
powers of resistance of different rocks, would make itself 
conspicuous. The present promontories caused by the 
superior hardness of their component rocks would no doubt 
be represented by ridges on the subaqueous plateau, while 
the existing ba;|^and creeks worn out of softer rocks would 
be marked by lines of valleys or hollows. 

111. Transport. — The sea by means of its surface-drifts 
and currents carries sedimentary material to great distances 
and strews them over its floor. Near land, where the 
movements of the water are active, much coarse detritus 
is transported along shore or swept farther out to sea. A 
prevalent wind, by creating a current in a given direction 
along a coast-line, will cause the shingle to travel coast- 
wise, the stones getting more and more rounded and reduced 
in size as they recede from their sources. The Chesil 
Bank, which runs as a natural breakwater 16 miles long 
connecting the Isle of Portland with the mainland of 
Dorsetshire, consists of rounded shingle which is constantly 
being driven westwards. On the Moray Firth the reefs of 
quartz-rock about Cullen furnish abundance of shingle, 
which moves westwards along the coast for more than 
15 milea The coarser sediment probably seldom goes 
much beyond the littoral zone. Fine gravel, however, is 
pushed along the bottom by currents even at 600 fathoms ; 
for at that depth in the North Atlantic between the 
Faroe Islands and Scotland small pebbles of volcanic and 
other rocks are dredged up which have probably been 
carried by an arctic under-current from the north. At 
greater depths the force of currents at the bottom must be 
too feeble to push along any detritus. But much fine 
sediment is carried in suspension by the sea for long dis- 
tances from land. Some rivers, as the Amazon, pour so 
much silt into the sea as to discolour its water for several 
hundred miles away from land. After wet weather the 
coast- waters round the shores of the British Islands are some- 
times made turbid from the quantity of mud brought down 
from the land. Dr Carpenter found the bottom waters of 
the Mediterranean to be everywhere permeated by an ex- 
tremely fine mud, derived no doubt from the rivers and 
shores of that sea, borne away out far from land, and 
settling slowly down upon the bottom. He remarks that 
the cluracfeeristio blueness of the Mediterranean may be 
eqilained, like that of the Lake of Ceneva (as shown by Dr 
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!^ndall), by the diffusion of those exceedingly minute 
sedimentary particles through the water. 

But the most startling evidence of the wide extent to 
which transport takes pUce in the ocean is that supplied 
by the observations made during the voyage of the 

Challenger.” From the abysses of the Pacific Ocean, at 
the furthest distances from land, the dredge brought up 
bushels of rounded pieces of pumice of ^ sizes up to 
blocks a foot in diameter. These fragments were all evi- 
dently water-worn, and almost certainly were derived from 
the l^d. Some small pieces indeed were taken on the 
surface in the tow-net Round volcanic islands, and off 
the coasts of volcanic tracts of the mainland, the sea is 
sometimes covered with floating pieces of water-worn pumice 
swept out by flooded rivers. These fragments drift away 
for hundreds or even thousands of miles until, becoming 
water^logged, they sink to the bottom. Their universcu 
distribution was one of the most noticeable features in the 
dredgings of the Challenger.” The clay which is found 
on the bottom of the ocean at the greatest distances from 
any shore may be partly due to its transport in that condi- 
tion from lan^ but more probably to the decomposition of 
the drifted pumice.^ 

Another not unimportant process of marine transport is 
that performed by floating ice. Among the arctic glaciers 
moraine stuff is of rare occurrence ; but occasional blocks 
of rock and heaps of earth and stones fall from the cliffs 
which rise above the general waste of snow. Hence on the 
icebergs that float off from these glaciers, rock debris some- 
times may be observed. It is transported southward for 
hundreds of miles until, by the shifting or melting of the 
bergs, it is dropped into deep water. The floor of certain 
portions of the North Atlantic in the pathway of the bergs 
must be plentifully strewn with this kind of detritus. Bv 
means of the ice-foot also, an enormous quantity of earth 
and stones is every year borne away from the shore as the 
ice breaks up, and strewn over the floor of the sounds, bays, 
and channels. 

IV. Reproduction. — The sea being the receptacle for 
the material worn away from the land must receive and store 
up in its depths all that vast amount of detritus by the re- 
moval of which the level and contours of the land are in 
the course of time so greatly changed. The deposits which 
take place within the area covered by the sea may be 
divided into two groups — the inorganic and organic. It is 
the former with which we have at present to deal ; the 
latter will be discussed with the other geological functions 
of plants and animals. The inorganic deposits of the sea- 
floor are partly (a) land-derived or terrigenous, partly (b) 
abyssal 

(a.) Land-derimd or Terrigenoui , — These may be con- 
veniently grouped according to their relative pla^ on the 
sea-bed. 

(1.) Shore Deposits.— The most conspicuous and familiar 
are the layers of gravel and sand which accumulate between 
tide-marks. As a rule, the coarse materials are thrown up 
about the upper limit of the beacL They seem to remain 
stationary there ; but if watched and examined from time 
to time, they will be found to be continually shifted by high 
tides and storms, so that the bank or bar of shingle retains 
its place though its component pebbles are being constantly 
mov^ Below the limit of coarse shingle upon the beach 
lies the zone of fine gravel, and then that of sand. These 
zones are far from being constant ; yet when they all occur 
on the same beach, they tend to range themselves according 
to their relative coarseness, the rougher detritus lying at 
the upper, and the finer towards the lower edge of the 
shore. The nature of the littoral accumulations on any 


* Morrsy, Proe* Roy, Soe, Jldin,, 1876-7, p. 247. 
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giyen part of a coast-line must depend either upon the 
ohmu^tor of the shore-rocks which at that locsii^ are 
broken up by the waves, or upon the set of the shore-cur^ 
rents and the l^d of detritus they bear with them. Coasts 
exposed to heavy surf, especially where of a rocky charac- 
ter, are apt to present beaches of coarse shingle between 
their projecting promontories, Sheltered bays, on the other 
hand, where wave action is comparatively feeble, afford a 
gathering ground for fine sediment such as sand and mud. 
Estuaries and inlets into which rivers enter frequently show 
wide muddy flats at low water. The mud brought down 
by the fresh water is allowed to sink to the bottom when 
the motion of the current is checked os it enters the sea. 

(2.) Infra-Littoral and Deeper-Water Deposits. — These 
extend from below low-water mark to a depth of sometimes 
as much as 2000 fathoms, and reach a distance from land 
varying up to 200 miles or even more. Near land, and in 
comparatively shsllow water, they consist of banks or sheets 
of sand more rarely mixed with gravel The bottom of the 
North Sea, for example, which between Britain and the 
continent of Europe lies at a depth never reaching 100 
fathoms, is irregularly marked by long ridges of sand en- 
closing here and there hollows where mud has been 
deposited. In the English Channel large banks of gravel 
extend through the Straits of Dover as far as the entrance 
to the North Sea. These features seem to indicate the 
line of the chief mud-bearing streams from the land, and 
the general disposition of currents and eddies in the sea 
wUch covers that region, the gravel ridges marking the 
tracks of the more rapidly moving currents, while the 
muddy hollows point to the eddies where the fine sediment 
is permitted to settle on the bottonu It is possible, how- 
ever, that the inequalities on the floor of the North Sea, and 
their peculiarities of sediment, may not be due wholly to 
modem accamulations, but partly to the contour of the 
ground before it was submerged and the land connexion 
between Britain and Europe was destroyed 

During the course of the voyage of the Challenger,” 
the approach to land could always be foretold from the 
character of the bottom, even at distances of 160 and 200 
miles from land. The deposits were found to consist of 
blue and green muds deriv^ from the degradation of older 
ciystalline rocks. At depths of 100 to fOO fisthoms they 
are often coloured green by glauconite. At greater depths 
they consist of blue or dark slate-coloured mud with a thin 
upper layer of red or brown. Throughout these land-derived 
sediments particles of mica, quartz, and other minen^ are 
distributed, the materials beaming coarser towards land, 
^eces of wood, portions of fruits, and leaves of trees occur 
in them, and further indicate the reality of the transport of 
material from the land. Shells of pteropods, larval gastero- 
poda, and lamellibranohs are tolerably abundant in these 
mud^ with many infra-littoral species of F(numin'tftra^ and 
diatoma Below 1600 or 1700 fathoms pteropod shells 
seldom appear, while at 3000 fathoms hardly a foraminifer 
or any calcareous organism remains (Murrav, Proc, Roy. Soc. 
Ed%n.f 1876, p, 519). Bound volcanic iuands the bottom 
is found to be covered with grey mud and sand derived from 
the degradation of volcanic rocks. These deposits can be 
traced to great distances, as at Hawaii for 200 miles or 
mora Pieces of pumice, scorim, Ac., occur in them, 
mingled with marine organisms, and more particularly with 
tbomlant grains, incrustations, and nodules of an earthy 
peroxide of manganese. Near coral-reefs the sea-floor is 
coated with a white calcareous mud derived from the 
abrasion of the coral The east coast of South America 
supplies a peculiar red mod which is spread over the 
Atlantic dope down to depths of more than 2000 fathoms. 

(5.) Abgtial . — ^Passing over at present the organic de- 
posits wm<A form so cmaracteristio a feature on the floor 


of the deeper and more open parts of the ocean, we come 
to certain zed and grey clays found at depths of more than 
2000 fathoms down to the bottoms of the deepest abyraes. 
These consist of exceedingly fine day, coloured sometimes 
red by iron-oxide, sometimes of a chocolate tint from 
manganese oxide, with grains of quart^ mica, pumice, 
scoriae, peroxide of manganese, and other mineral substances, 
together with Foramin^era^ and in some regions a large 
proportion of siliceous Radiolaiia, Mr Murray has shown 
the high probability that these clays result from the decom- 
position of pumice and fine volcanic dust transported from 
volcanic islands into mid-ocean. The extreme slowness of 
their deposit is strikindy brought out in the tracts farthest 
removed from land. From these localities great numbers 
of sharks’ teeth, with ear-bones and other bones of whales, 
were dredged up in the Challenger ” expedition, — some 
of them quite fresh, others partially crusted with peroxide 
of manganese, and some completely and thickly surrounded 
by that substance. We cannot suppose that sharks and 
whales so abound in the sea as to cover the floor of the 
ocean with a continuous stratum of their remains. No 
doubt each haul of the dredge which brought up so many 
bones represented the droppings of many generations. The 
successive stages of manganese incrustation point to a long, 
slow, undisturbed period, when so little sediment accumu- 
lated that the bones dropped at the beginning remained at 
the end still uncovered, or only so slightly covered as to 
be easily scraped up by the dredge. In these deposits, 
moreover, Mr Murray has found numerous minute spherular 
particles of metallic iron which there is every reason to 
believe are of cosmic origin — portions of the dust of meteo- 
rites which in the course of ages have fallen upon the sea- 
bottom. Such particles no doubt fall all over the ocean; 
but it is only on those parts of the bottom which, by their 
distance from any land, receive accessions of deposit with 
extreme slowness, and where therefore the present surface 
may contain the dust of a long succession of years, that it 
has been possible to detect them. 

The abundant deposit ot peroxide of manganero over the 
floor of the deep sea is one of the most singular features of 
recent discovery. It occurs as an earthy incrustation round 
bits of pumice, bones, and other objects. The nodules 
possess a concentric arrangement of lines not unlike those 
of urinary calculi That they are formed on the sj^t, and 
^t drifti^ from a distance, was made abundanuy dear 
frem their containing abyssal organisms, andendosing more 
or less of the surrounding bottom, whatever its nature might 
happen to be. Mr Murray refers their origin to the decom- 
position of the manganese-bearing minerals in the univer- 
sally diffused volcanic detritus. Quite recently Mr J. Y, 
Buchanan has dredged similar manganese concretions from 
some of the deeper parts of Loch Fyne. In connexion with 
the chemical reactions indicated by these nodules as taking 
place on the sea-bottom, reference mav be made to a still 
more remarkable but yet unpublished discovery made by 
Mr Murray in the course of his examinationB of the 
materials brought up from the same abyssal deposits. He 
has detected abundant minute concrerions or bundles of 
crystals which on and^is are found to resemble olivine in 
composition. These suicates (there may be sevezil of them) 
have certainly been formed directly on tiie sea-bottom, foi 
they are fou^ gathered round abyssal organisms. It is 
difficult to overestimate the importance of this fact in re- 
ference to the diemistry of marine deposits. 

From a com^rison of the results of the dredgings ynada 
ill recent years in all parts of the oceans, it is impossible to 
resist the conclusion that there is nothing in th e eh a re iy ter 
of the deep-sea dej^ts which finds a pardlel the 

marine geological formations visible to us on the land. It 
is only among the comparatively shallow water 
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of the ezistiiig sea that we encounter analo^ee to the older 
formations And thns we reach by anower and a new 
approach the ooncloBion which on very different grounds 
hae been arrived at^ vis, t^t the present continental ridges 
have existed from the remotest times, and that the marine 
etrata which constitute so large a portion of their mass have 
lleen accumulated not as deep water formations, but in com* 
paratively shallow water along their flanks. 

Section UL— ~Xiife. 

/^Tfinrig the agents by which geological changes are carried 
on upon the surface of the gl<^ living organisms must be 
enumerated. Both plants and animals co-operate with the 
inorganic agents in promoting the degradation of the land ; 
and m some cases, on the other hand, they protect rocks from 
•decay. Again by the accumulation of their remains they 
form extensive formations both upon the land and in the sea. 
Their operations may hence be described as alike destructive, 

* conservative, and reproductive. Under this heading also 
we may notice the influence of man as a geological agent 

I. Dbbtbuotivb Action. — Plants aid in the gener^ pro- 
gress of disintegration in various waya 1. By keeping the 
surfaces of rocks moist, and thus promoting both the 
mechanical and chemical dissolution of the rocka This 
action is especially shown by liverworts, mosses, and 
other plants which only thrive in copious moisture. 2. 
By producing through their decay carbonic and other 
acids, which, with decaying organic matter taken up 
by passing moisture, become potent in effecting the 
cl^emical decomposition of rocks, and in promoting the 
disintegration of soils. 3. By inserting their rooto or 
branches betweenfbints of rock, which are thereby loosened, 
ao that large sUcemay be eventually wedged o£ On the 
sides of wooded hills and cliffs this process may often be 
aeen ; even among old mins an occasional sapling ^h or 
elm may be found to have cast its roots round a portion of 
the masonry and to be slowly detaching it from the rest'of 
tlie wall 4, By attracting rain, as thick woods, forests, 
and mosses do, and thus accelerating the general scouring 
of a country by toning water. The indiscriminate de- 
etruotion of the woods in the Levant has been assigned mib 
much plausibility as the main oanse of the present desicca- 
tion of that region. 5. By promoting the decay of dis- 
oased and dead plants and animals, as when fungi over- 
spread a damp rotting tree or the carcase of a dead animal 

Of tlie destructive influences of animal life numerous 
illustrations might be given. 1. The composition and 
arrangement of soil are affected. Worms are continually 
•engaged in bringing up the lower portions of the soil to the 
aurfacii and thus increase its fert^ty and its capability of 
being washed away by rain. Burrowing animals, by throw- 
ing up the soil msd subsoil, expose these to be dried and 
blown by thi wind. At the same time their subter- 
canean passages aerve to drain off the superficial water and 
to kijure the stability of - the surface of the ground above 
them. In Britain the mole and rabbit are familiar^ ex- 
amples. In North America the prairie dog has undermined 
•extensive tracts of pasture land in the west In Cape 
Colony wida areas of open conntiy seem to be in a constant 
state of erdption from the burrowing operations of multi- 
tudes of Bathyergi and Chryiochloris — small mole-like 
animals which bring up the soil and bury the grwy v^te- 
tion under ife 2. The flow of streams is sometimes inter- 
fered with, Weven diverted, by- the operations of animals. 
Thua rile l^ver, by conetructing da ms , checks the current 
•of water-cduraea, intercepts floating materials, and sometimw 
oven diverta the water into now channelB. This ’jj 
typiesUy dieplayed in Canada and other parts of Nortn 
America. The embankments of the Mie^ippi are some- 
oinma weakened to sudi an extent by the boirowings of the 


cray-fish aa to give way and allow the river to inundate the 
surrounding country. Similar results have happened in 
Europe from the subterranean operations of rate. 3. Some 
Mollusca {Phola$f Saxicava^ Teredo, Ac.) bore into stone or 
wood, and by the number of contiguous perforations 
greatly weaken the material Pieces of drift-wood are soon 
riddled with.loug holes by the teredo ; while wooden piers, 
and the bottom of wooden ships, are often rapidly perfor- 
ated. The saxicavous shells, by piercing rocks and leaving 
open cavities for rain and sea water to fill, promote the 
decay of the stone. 4. Many animals exercise a ruin- 
ously destructive influence upon vegetation. Of the many 
insect plagues of that kind it will be enough to enumerate 
the locust, phylloxera, and Colorado beetle. The pasture in 
some parts of the south of Scotland has in recent years 
been much damaged by mice, which have increased in 
numbers owing to the indiscriminate shooting and trapping 
of owls, haw^ and other predaceous creatures. Grass- 
hoppers cause the destruction of vegetation in some parts 
of Wyoming and other western territories of the United 
States. The way in which animals destroy each other, 
often on a great scale, may likewise be included among the 
geological operations now under description. 

11. CoNSEBVATiVE ACTION. — This is admirably shown 
by many kinds of vegetation. 1. The formation of a 
stratum of turf protects the soil and rocks from being 
rapidly disintegrated and washed away by atmospheric 
action. Hence the surface of a district so protected is 
denuded with extreme slowness exc.ept along the lines 
of its watercourses. 2. Many plants, even without 
forming a layer of turf, serve by their roots or branches to« 
protect the loose sand or soil on which they grow from 
&ing removed by wind. The common sand-carex and 
other arenaceous plants bind the loose saud-dunds of our 
coasts, and give riiem a permanence which would at once « 
be destroyed were the sand laid bare again to atorma In 
North America the sandy tracts of the western territories^ 
are In many places protected bv plants known as sage-brush 
and grease-woocL The growth of shrubs and brushwood 
along the course of a stream not only keeps the alluvial 
banks from being so easily undermined and removed 
would otherwise be the case, but serves to arrest the sedi- 
ment in floods, filtering the water, and thereby adding to 
the height of the flood plain. On some parts of the west 
coast of France extensive ranges of sand-hills have 
gradually planted with pine woods which, while preventing 
the destructive inland march of the sand, also yield a large 
revenue in timber, and have so improved the climate as to 
make these districts a resort for pulmonary invalids. In 
tropical countries the mangrove grows along the margin of 
the sea, and not only protects the land, but adds to its 
breadth, by forming and increasing an alluvial belt along 
the coast 3. Some marine plants likewise afford protec- 
tion to shore rocks. This is done by the calcareons nulll 
pores, which form upon them a hard incrustation ; likewise 
by the tangles and smaller fuel which grow abundantly on 
the littorw rone and break the force of the waves, or 
the effects of ground swell 4. Forests and brush- 
wood protect the soil, especially on slopes, from being w^ed 
away V “ shown by the disastrous resuw or 

the thoughtless destruction of such woods. Accorang 
to Keclus (La Terre, p. 410), in the three centuries from 
1471 to 1776, the ‘‘vigueries,” or provostiy-districts of the 
French Alps, lost a third, a Wf, and even ^ 

their cultivated ground, and the 

in somewhat similar proportions. Tnm 1836 to 1866 to 
departments of Hantes and Basses Alpes lost 25,0C^ m- 
hMtanta, or nearly one-tenth of their 
diminution which has with plausibility been essigiM to tlie 
ronklcan ramovat of to pine forests, whereby to steep 

X — ‘ 37 . 
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mountain sides have been waslied bare of their soiL The 
d^iccation of the conntries bordering the eastern Meditei^ 
ranoan has been ascribed to a simitar cause. 5. In mountain 
districts pine forests exercise also an important coDservati?e 
function in preventing the formation or arresting the pro- 
gress of avalanches. In Switzerland some of the forests which 
cross the lines of frequent snow-falls are carefully preserved. 

Animals do uot exert any important conservative action 
upon the earth’s surface, save in so far as they form new 
deposits, as will be immediately referred to. In the prairie 
regions of Wyoming and other tracts of North America, 
some interesting minor effects are referable to the herds of 
roving animals which migrate over these territories. Pro- 
fessor Comstock describes the trails made by the bison, the 
elk, and the big-horn or mountain-sheep as iirmly-trodden 
tracks on which vegetation will not grow for many years. 
All over the region traversed by the bison numerous circular 
patches of grass are to be seen which have been formed on 
the hollows where this animal has wallowed. Originally they 
are shallow depressions formed in great numbers where a 
herd of bisons has rested for a time. On the advent of the 
rains they become pools of water ; thereafter grasses spring 
up luxuriantly, and so bind the soil together that these 
grassy patches, or ** bison- wallows,” may actually become 
slightly raised above the general level if the surrounding 
ground becomes parched and degraded by the winds (Be- 
co7inama7ice of N’.W, Wyoming^ 1875, p. 176). 

III. Kuprodugtivb Action. — Both plants and animals 
contribute materials towards new geologicm formations. Their 
remains are enclosed in deposits of sand and mud and there 
preserved. But they form of themselves not unimportant 
accumulations. Of plant formations the following illustra- 
tive examples may be given. (1.) PtaUMosaes. — These are 
accumulations of marshy vegetation which occur in tem- 
perate and arctic latitudes, sometimes to a depth of 40 feet 
or mure. In Europe they have been largely formed by 
plants of the genus Sphagnum^ which, growing as a spongy 
fibrous mass over wet ground, die in their lower parts and 
send out new fibres above. It is this lower decaying 
stratum which forms the peat. Every stage of the process 
may be seen in a large moss, from the green living plants 
at the top, through fibrous brown turf full of the scarcely 
decayed rootlets of the Sphagnum^ down to the compact 
brown or almost black peat at the bottom. Many peat- 
mosses were at one time lakes which have been gr^ually 
filled up by the accumulation of marsh-plants. Peat pos- 
sesses a great antUeptic power ; the bodies of animals which 
have been entoinl^d in it are sometimes preserved fur 
many centuries. (2. ) ^fa 7 lgrove Swamps. — On the low moist 
shores and river mouths of tropical countries, the mangrove 
tree plays an important geological part. It grows in such 
situations in a dense jungle, sometimes 20 miles broad, 
which fringes the coast as a green selvage, and runs up if 
it does not quite occupy creeks and inlets. The mangrove 
flourishes in sea-water even down to low-water mark, form- 
ing there a dense thicket which, as the trees drop their 
radicles and take root, grows outward into the sea. It is 
singular to find terrestrial birds nestling in the branches 
above and crabs and barnacles living among the roots below. 
By this network of subaqueous radicles and roots the water 
is filtered of its sediment, which, retained among the vegeta- 
tion, helps to turn the spongy jungle into a firm soil. On 
the coast of Florida the mangrove swamps stretch for long 
distances as a belt from 6 to 20 miles broad, which winds 
round the creeks and inlets. At Bermuda the mangroves 
co-operate with grasses and other plants to choke up the 
creeim and brackish lakes. In these waters calcareous algae 
abound^ and as their remains are thrown up amidst the sand 
and vegetation they form a remarkably calcareous soil 
(3.) DiaUm Mud or Earth. — ^As the minute siliceous plants 
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called diatoms occur both in ^resh and salt water, the de- 
posit formed from their congregated remains is found both 
on the 'sites of lakes and on the sea-floor. Infosorial ^ 
earth and ^^tripoli powder” consist mainly of the fmstnlea 
and fragmentary Awm of diatoms which have accnmnlated 
on the bottoms of lacnstriae areas. Towards the Antarctic 
circle the ** CbaUenger” met with Diatomaceaiiu abundance^ 
both m the surface waters of the ocean and on the bottom. 
They form at depths of from 1260 to 1975 fathoms a pale 
straw-coloured deposit, which when dried is white and very 
light. 

Animal formations are chiefly composed of the remains 
of the lower grades of the animal kingdom, especially of 
MoUuaca^ Actinozoa^ and Foraminifera. (1.) In some cases 
they are caleareoua. Lime, chiefly in the form of carbonate^ 
is the mineral substance of which the solid parts of animals 
are mainly built up. Hence the great majority of the accum- 
ulations formed of animal remains are calcareous. lu 
fresh water they are represented by the marl of lakes — a 
white, chalky deposit cousistiug of the mouldering remains 
of Mollusea^ Ewtomoatraca^ and partly of fresh-water aigse. 
On the sea-bottom in shallow water they consist of beds of 
shells, such asthe oyster-banks of English seas. The fringing,, 
barrier, and atoll coral-reefs of warm seas are conspicuous 
examples of wide and thick masses of rock formed from the 
accumulated growth of animal organisms. The great reef 
of Australia, for example, is 1250 miles long, from 10 to 90 
miles broad, and more tlian 1800 feet thick. The coral 
rock, though formed by the continuous growth of the polyps, 
gradually loses any distinct organic structure, and acquires 
an internal crystalline character owing to the infiltration of 
water through its masB, whereby carbonate of lime is carried 
down and deposited in the pores and crevices as in a grow- 
ing stalactite. Great quantities of calcareous mud are pro- 
duced by the breakers which beat upon the outer edge of 
the reefs. This mud is partly washed up upon the reefs 
and aids in their consolidation, but in great measure it is 
swept away by the ocean currents and distributed over many 
thousands of square miles of the sea-floor. In deep water 
over the bed of the Atlautic and other oceans a remarkable 
calcareous ooze occurs which is formed of tlie remains of 
Foraminiferay and chiefly of species of the genus GlMgennia, 
It is next in abundance to the red and grey clays of the 
deep sea. It is a pale-grey marl, sometimes red from 
peroxide of iron, or brown from peroxide of manganese; and 
it usually contains more or less clay, even with occasional 
fragments of pumice. (2.) SUiceoua deposits formed from 
animal exuviae are illustrated by another of the deep-sea^ 
formations brought to light by the** Challenger” researches. 
In certain regions of the western and middle Pacific Ocean,, 
the bottom was found to be covered with an ooze consisting 
almost entirely of Badxolaria. These minute orgoniama 
occur, indeed, more or less abundantly in almost dl deep^ 
oceanic depoelts. From the deepest sounding yet taken 
(4576 fathoms, or more than 5 mUes) a radiolamn ooze 
was obtained. The spicules of sponges likewise furnish 
materials towards these siliceous accumulations. (3.)- 
Phogphuxtic deposits, in the great minority of cases, betoken 
some of the vertebrate animals, seeing that phosphate of 
lime enters largely into the composition of their bones and 
occurs in their excrement The most typical modem aocumu- 
latioDB of this nature are the gnano beds of rainless islanda 
off the western coasts of South America and Southern Africa. 
In these regions immense^ flocH of sea-fowl havoL^ in the 
course of centuries covered the ground with nnpljininlation 
of their droppings to a depth of sometimes M to 80 feet, 
or even more. This deposit, consisting chiefly of oiganio 
matter and ammoniacal salt^ with about 20 per cent of 
phosphate of lime, has acquir^ a high value as a manore^ 
and IS being rapidly clear^ off. It could only have beea 
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preaerved in a laiulon or almost ninlesB dimate. On tbe 
west of Enrope isolated stacks and rocky islands in the sea 
are often seen to be white from the dropping of donds of 
sea birds ; bat it is merely a thin crust, which is not allowed 
to grow thicker in a dimate where rains are frequent and 
heary. 

IT. Maw as a Qsolooioal Agent. — No survey of 
the geological workings of plant and animal life upon 
the surface of the globe can be complete which does 
not take account of the influence of man — an influence 
of enormous and increasing consequence in physical geo- 
graphy, for man has introduced, as it were, an element of 
antc^nism to nature. Not content with gathering the 
fruits and capturing the animals which she has offer^ for 
his sustenance, he has, with advancing civilization, engaged 
in a contest to subdue the earth and possess U. His war- 
fare indeed has often been a blind one, successfid for the 
moment, but leading to sure and sad disaster. He has, for 
instance, stripped off the woodland from many a region of 
hill and mountain, gaining his immediate object in the 
possession of their stores of timber, but thereby laying bare 
the slopes to parching droughts or fierce rains. Countries 
once rich in beauty, and plenteous in all that was needful 
for his support, are now burnt and barren, or washed bare 
of their soil It is only in comparatively recent years that 
he has learnt the truth of the aphorism — Naiurat 
minister et vUerpret/* 

But now, when that truth is coming more and more to 
be recognized and acted on, man’s influence is none the less 
marked. His object still is to subdue the earth, and be 
attains it, not by setting nature and her laws at defiance, 
but by enlisting her in his service. Within the compass 
of this article it is impossible to give more than merely a 
reference to this vast subject. The action of man may be 
witnessed on climate, on the flow of water, on the charac- 
ter of the terrestrial surface, and on the distribution of 
life.^ 

1. On Olimate, — Human interference affects meteoro- 
logical conditions — (1) by removing forests and laying 
bare to the sun and winds areas which were previously kept 
cool and damp under trees, or which, lying on the lee side, 
were protected from tempests ; as already stated, it is 
supposed that the wholesale destruction of tbe woodlands 
formerly existing in countries bordering the Mediterranean 
has been in part the cause of the present desiccation of 
these districts ; (2) by drainage, the effect of this opera- 
tion being to remove rapidly the discharged rainfall, to 
lessen the evaporation, and thereby to diminish the rainfall 
and somewhat increase the general temperature of a country ; 
(3) by the other processes of agriculture, such as the 
transformation of moor and bog into cultivated land, and 
the clothing of bare hillsides with green crops or plantations 
of coniferous and hardwood trees. 

2. On ihe Flow of Water. — 1. By increasing or diminish- 
ing the rainfall man directly affects the coarse of the 
waters over the land. 2. By his drainage operations he 
makes the rain to run off more rapidly than before, and 
thereby increases the floods in die rivers, 3. By wells, 
bores, mines, or other subterranean works he interferes with 
the underground waters and consequently with tbe dis 
charge of springs. 4. By emlranking rivers he confines 
them to narrow channels, sometimes increasing their scour, 
and enabling them to cany their sediment further seaward, 
sometimes causing them to deposit it over the plains and 
raise their levri. 

d. On the Surface of the Land. — Man’s operations alter 

^ The reader will Snd much eugi^ye matter in Marsh's Man and 
Future^ a work which, as its title denotes, specially treats of this 
suldeet A new end enlarged edition of thU volune was published 
b 1 874 under the title ef The Smrth a$ ModtM I/uman Action. 


the aspect of a country in many ways (1) by chang- 
ing forest into bare mountain, or clothing bare mountains 
with forest ; (2) by promoting the growth or causing the 
removal of peat-mosses ; (3) by heedlessly uncovering sand- 
dunes, and thereby setting iu motion a process of destruc- 
tion which may convert hundreds of acres of fertile land 
into waste sand, or by prudently planting the dunes with sand- 
loving vegetation or pines, and thus arresting their landward 
progress ; (4) by so guiding the courae of rivers as to make 
them aid him in reclaiming waste land, and bringing it 
under cultivation; (ff) by piers and bulwarks, whereby the 
ravages of the sea are stayed, or by the thoughtless re- 
move from the beach of stones which the waves had 
themselves thrown up, and which would have served for a 
time to protect the land; (G) by forming new deposits either 
designedly or incidentally. The roads, bridges, canals, 
railways, tunnels, villages, and towns with which man has 
covered the surface of the land will in many cases form a 
permanent record of his presence. Under his hand the 
whole surface of civilized countries is very slowly covered 
by a stratum, either formed wholly by him, or due in great 
measure to his operations, and containing many relics of his 
presence. The soil of old cities has been increased to a 
depth of many feet by the rubbish of his buildings ; the 
level of the streets of modern Borne stands high above that 
of the pavements of the Ceesnrs, and that again above the 
roadways of tbe early republic. Over cultivated fields his 
potsherds are turned up in abundance by the plough. The 
loam has risen within the walls of his graveyards, as gene- 
ration after generation has mouldered there into dust 

4. On the Dietrilnition of Life . — It is under this head, 
perhaps, that the most subtle of human influences come. 
Some of man’s doings in this domain are indeed plain 
enough, such as the 6xtiri)ation of wild animals, the 
diminution or destruction of some forms of vegetation, the 
introduction of plants and animals useful to himself, and 
especially tlie enormous predominance given by him to the 
cereals and to the spread of sheep and cattle. But no such 
extensive disturbance of the normal conditions of the distri- 
bution of life can take place without carrying with it many 
secondary effects, and setting in motion a wide cycle of 
changeand of reaction in tbe animal and vegetable kingdoms. 
For example, the incessant warfare wag^ by man against 
birds and beasts of prey iu districts given up to tbe chase 
leads sometimes to unforseen results. The weak game is 
allowed to live, which would otherwise be killed off and 
give more room for the healthy remainder. Other animals 
which feed perhaps on the same materials as the game are 
by the same cause permitted to live unchecked, and thereby 
to act as a further hindrance to the spread of tbe protected 
species. But the indirect results of man’s interference with 
the retjime of plants and animals still require much pro- 
longed observation. 

From this brief and im^rfect outline the reader may 
perceive that man takes an important place as a geological 
agent, and that in future ages the traces of his interference 
will introduce a new element of difliculty into the study of 
geological phenomena. 

‘ PART IV.— STRUCTURAL GEOLOGY, 

OE THE AKCHITECTURE OF THE BABTH’s CEOBT. 

Having considered the nature of the materials constitut- 
ing the crust of the earth, ahd the operation of tbe different 
agencies by which these materials are produced, arranged, 
and modified, we may now proceed to examine the structure 
of tbe crust itself with the view of marking how ite con^ 
ponent parts have been put together. Since by far the 
largest portion of the crust consists of sedimentary or 
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aqaeooB rocks, it will be of advanta^ to treat of tbem fint, 
noting, in the first place, their original diaraoters as resnlt- 
ing from the circumstanceB under which they were formed, 
and afterwards, the modifications subsequently effected 
upon them. Many of these superinduced structures, which 
are not peculiar to sedimentary, but occur more or less 
markedly in all rocks, may be conveniently described to- 
gether. The distinctive characters of the igneous or 
eruptive rocks, as portions of the architecture of the crust 
will then be described; and lastly, those of the crystalline 
schists and other associated rocks to which the name of 
metamnrphic is usually applied. 

I. Si'BATlFlOATION AND ITS ACCOMPANIMENTS. 

The term ** stratified,” so often applied us a general 
designation to tlie aqueous or sedimentaiy rocks, expresses 
their leading structural feature. They are arranged in 
layers or strata, an arrangement characteristic of them alike 
in hand-specimens and in the cliffs of mountains. Not that 
every morsel of aqueous rock exhibits evidence of stratifica- 
tion. But it is this characteristic which is least frequently 
absent. The general aspects of stratification will be best 
followed in an explanation of the terms by which they are 
expressed. 

LamiwB are the thinnest paper-like layers of deposit in 
a stratified rock. Such fine layers only occur where the 
material is fine-grained, as in mud or shale, or where fine 
scales of some mineral have been plentifully deposited, as 
in micaceous sandstone. In some laminated rocks the 
laminee cohere so firmly that they can hardly bo split open, 
and the rock will break more readily across them than in 
their direction. More usually, however, tlie planes of 
lamination serve as convenient divisional planes by means 
of which the rock can be split open. The frequency with 
which laminee can be separated from each other, indicating, 
as it does, a failure of coherence between the layers of 
deposit, may probably be taken as a proof that these layers 
were originally laid down at intervals of sufficient duration 
to admit of a considerable amount of consolidation of one 
layer before the deposition of the next. It is quite possible 
tiiat iu many, if not in most cases, these intervids were of 
longer duration than those required for the successive 
deposit of the laminse. In estimating therefore the length 
of time represented by say one foot of such finely lami- 
nated rock, we might reasonably regard the actual time 
occupied iu deposition as only a small fraction of the whole 
interval 

The existence of laminse points to tranquil conditions of 
slow intermittent deposit. The sediment has been borne 
at intervals and fallen over the same area of undisturbed 
water. Begularity of thickness and persistence of litho- 
logical character among the lamine may be taken to indi- 
cate periodic currents, of approximately equal forc^ from 
the same quarter. In some cases successive tides iu a 
aheltered estuary^ may have been the agent of deposition. 
In others the sediment was doubtless brought by recurring 
river-floods. A great thickness of laminated rock, like the 
numve shales of Palmosoic formations, points to a prolonged 
period of quiescence, and probably, in most cases, to slow, 
tranquil suteidence of the sea floor. On the other hand, 
the idtoraation of thin bands of laminated rook with others 
coarser in texture and non-laminated suggests consider- 
able oscillation of currents from different qaartors bearing 
different qualities and amounts of sediment 
i^raia orJediarelByen of rock varying from an inch or 
less up to many feet in thickness. A stratummay be made 
up of many laminse^ if the nature of the sediment and mode 
of deposit nave fiavonced the prodnotion of tiiis structure. 
This has very oommonly been the case where the sediment 
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has been exceedingly fine-grainecL Where the materials 
are of coarser grain, the strata, as a rule, are not laminated, 
but form the tbiunest parallel ^visions of the mass of rock. 
Strata, like laminm, may either cohere firmly, or, as more 
usually happens, be separable with more or less ease from 
each other. In the former case we may suppose the upper 
to have followed the lower bed witliout the lapse oi an 
interval long enough to allow of the consolidation of the 
latter. The common merging of a stratum into that which 
overlies it must no doubt be regarded as evidence of mors 
or less gradual change in the conditions of deposit. Where 
the overlying bed shows no cohesion with that below it, tlie 
interval was probably of some duration. A stratum may 
be one of a series of similar beds in the same mass of rock. 
Thus a thick sandstone consists of many individual strata, 
varying it may be very considerably in their respective 
thicknesses. Or a stratum may be complete and distinct 
in itself, as where one of limestone or ironstone runs 
through the heart of a series of shales. As a general rule 
we may conclude that wherever among sedimentary accu- 
mnlations stratification is exceedingly well-marked the 
rooks were formed rather slowly, and that where it is weak 
or absent the conditions of deposit were more rapid, with- 
out the intervals and changes necessary for the production 
of the distinctly stratified structura 
FaUe-hedding^ CurrenUhedding , — Some strata, particu- 
larly sandstones, are marked by an irregular lamination, 
wherein the laminae, though for short distances parallel to 
each other, are oblique to the general stratification of the 
mass, at constantly varying angles and in different direc- 
tions. The accompanying section (fig. 9) illustrates this 
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Structure, which is known by the name of false-bedding or 
current-biding. The finer lines in this drawing represent 
the laminae of deposit, the stronger lines mark successive 
surfaces on whidi these laminae were laid down. Such a 
structure points to frequent changes in the direction of the 
currents by which the sediment was carried along and de- 
posited. Sand pushed over the bottom of a sheet of water 
by varying currents tends to accumulate irregularly in 
Imnds and ridges, which often advance with a steep slope 
in front The upper and lower surfaces of the bank or bed 
of sand ma^ remain parallel with each other aa well as with 
the underlying bottom, yet the successive laminse composing 
it may lie at an angle of 30* or even more. We may illnstnito 
this stmetnre by the familiar formation of a railway em- 
bankment The top of the embankment on wlpch the 
permanent way is to be laid is kept level, but the advancing 
end of the earth-work shows a steep slope over which tt ie 

> Thb woodeaU in this Part arc (with the ezoeption of Noa. 30 sad 
81)from the artide Oboloot in the laat edition of the JAmm, 
written by the Into J. B. Jnkea. P.E.a 
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workmen are conetantljdiecharging waggon-Ioade of rabbiah. 
Hence the embankment, if out open lonmtndinally, would 
present a ** false-bedded ** stmctore, for it would be found 
to consist of many irregular layers inclined at a high angle 
in the direction in which the formation of the mound had 
advanced. In the accompanying figure (fig. 10) the water 
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moving in the direction of the arrow may drop sand 
at 6, which will correspond in lamination with the general 
stratification of the locality ; but when the current reaches 
the steep front of one of the advancing sand sheets it will 
allow the sand to roll down the slope, and may continue to 
bring fresh supplies of sediment until the slope is gradually 
effaced. Now and then, however, instead of laying down 
sediment, a current of greater strength than usual may 
appear and sweep away portions of the sediment already 
deposited. 

Irregvlarities of Bedtling due to of Deporition 

or of Erosioiu — A sharp ridge of sand or gravel may be laid 
down under water by current-action of some strength. 
Should the motion of the water diminish, finer sediment 
may be brought to the place and be deposited around and 
above the ridge. In such a case the stratification of the 
later accumulation will end off abruptly against the flanks 
of the older ridge, which will appear to rise up through 
the overlying bed. In fig. 11, for example, the lower bed 
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seems to have been locally heaped up into the shape of a 
mound or ridge before the coal was accumulated over it. 
Appearances of this kind are not uncommon in some coal- 
fields, wliere they are known to the miners as “rolls," 
“swells," or “horses* backs." A structure exactly the 
reverse of the preceding occurs where a stratum has been 
scooped oat before the deposition of the layere which cover 
it This has often been observed in mining for coal. 
Channels have been cat out of a coal-seam, or rather out of 
the bed of vegetation which ultimately became coal, and 
these oliannels, ramifying and winding sometimes like those 
of streamlets on flat ground, have been filled up with sandy 



Fio. IS.— Section of New Bed Sanditone, rund-cttttlng neer Wdrerhempton. 
1. Bod ud white day or marl ; 9, Bmwn landetonp with Irregular riatohei of 
inati; 8, Bed marl, partially eroded before the depocltlon of 4, Brown eand- 
•tone eroded before the fonnatlon of 8, Oalcareoua landetone or conutone. 

or muddy sediment In fig, 12 a section is given of a 
ranaikable series of sudi erosions, where beds of clay and 
■andstone have been extensively denuded in the intervals 
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tetweeu the deposit of the successive beds. In these and 
similar cases it is evident that the erosion took place con- 
temporaneously with the accumulation of the deposits as a 
whole. We cannot tell, of course, how long an interval 
elapsed between the formation of a given stratum and that 
of the next stratum which lies upon its eroded surface, nor 
how much depth of rock may have been removed in the 
erosion. When, however, os in the instances with which 
we are dealing, the structure occurs among conformable 
strata, evidently united as one lithologically continuous series 
of deposits, we may reasonably infer that the missing por- 
tions are of small moment and that the erosion was merely 
due to the irregular and more violent action of the very 
currents by which the sediment of the successive strata was 
supplied. 

The case is very different when the eroded strata are 
inclined at a different angle to those above them, and are 
strongly marked off by lithological distinctions. In some 
of the coal-mines in central Scotland, for iustance, deep 
channels have been met with entirely filled with sand, 
gravel, or clay belonging to the general superficial drift of 
the country. These channels have evidently been wate^ 
courses worn out of the coal-measure strata at a compara- 
tively recent geological period, and subsequently buried 
under the glacial accumulations. There is a complete dis- 
cordance between them and the Palmozoic strata below, 
pointing to the existence of a vast interval of time. 

Ripple-marh — ^The surface of many beds of sandstone is 
marked with lines of wavy ridge and hollow, such as may 
be seen on any shore from which the tide has retired. 
This kind of surface is known as “ ripple-mark." It may 
be formed on dry blown sand by the action merely of the 
wind, and it is of everyday occurrence under shallow water, 
not merely on searshores, but on the floors of lakes and of 
river-pools. The water, gently agitated by the wind in 
a given direction, throws the surface of the underlying 
sediment into ripples which tend to run at right angles to 
the course of movement. But as the wind veers from point 
to point, producing corresponding changes in the direction 
of the water-currents, the ripples on the bottom are not 
strictly parallel, but ohen coalesce, intersect, and undulate 
in their course. Their general direction, however, sufilces 
to indicate the quarter whence the chief movement of the 
water has come. No satisfactory inference can be drawn 
from the existence of a rippled surface as to the depth of 
water in which the sediment was accumulated. As a rule 
it is in water of only a few feet or yards in depth that 
ripple-mark is formed. But it may be produced at any 
depth to which the agitation caused by wind on the upper 
waters may extend. 

On an ordinary beach each tide usually effaces the ripple- 
marks made by its predecessor, and leaves a new series to be 
obliterated by the next tide. But where the markings are 
formed in water which is always receiving fresh accumula- 
tions of sediment, a rippled surface may be gently ove^ 
spread by the descent of a layer of sediment upon it and 
may thus be preserved. Another series of ripples may then 
be made in the overlying layers, which in turn may be buried 
and preserved under a renewed deposit of sand. In this 
way a considerable thickness of such ripple-marked strata 
may be accumulated, as has frequently taken place among 
geological formations of all ages. 

An examination of any sandy beach from which the sea 
has recently retired brings before us many modifications of 
the perfect ripple-mark. The ridges may be seen to grow 
more and more notched and irregnlar, until at last the beach 
seems to be dotted over with little, flat, dome-shaped 
mounds, or as if the ridges of the ripple-mark had been 
furrowed across. These modifications are doubtless doe to 
the partial eflacement of the ridges by subsequent action 
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of the water agitated by wind from a different quarter. 
Siioh indications of shallow-water conditions may often 
be observed among old arenaceous deponts, as in the 
Cambrian and Silurian rocks. In like manner we mar 
frequently detect, among these ancient formations, small 
isolated or connected Ibear ridges directed from some com- 
mon quarter, like the current-marks frequently to be found 
behind projecting fragments of shel^ stones, or bits of 
sea-weed on a beach from which the tide has just retired. 

Sur^aeJci^ Ram^pktinga^ Ac , — Proofs may not infre- 
quently be found that during deposition aqueous strata have 
been laid bare to air and sun. The nature and validity of 
this evidence will be best ascertained by observations made 
at the margin of the sea, or of any inland sheet of water, 
which from time to time leaves tracts of mud or fine sand 
exposed to sun and rain. The way in which the muddy 
b )ttom of a dried-up pool cracks into polygonal cakes when 
exposed to the sun may be illustrated abundantly among 
geological formations of all ages. These desiccation-cracks, 
or sun-cracks, could not have been produced so long as 
the sediment lay under water. Their existence therefore 
among any strata proves that the surface of rock on which 
they lie was exposed to the air and dried before the next 
layer of water-l^rne sediment was deposited upon it 

With these markings are not infrequently associated 
prints of rain-drops. The familiar effects of a heavy shower 
upon a surface of moist sand or mud may be witnessed 
among rocks even as old as parts of the Cambrian system. 
In some cases the rain-prints are found to be ridged up on 
one and the same side in such a manner as to indicate that 
the rain-drops as they fell were driven along in a slanting 
direction. The prominent side of the markings therefore 
indicates the side towards which the wind blew. 

Numerous proofs of sliallow shore-water, and likewise of 
exposure to the air, are supplied by markings left by ani- 
mals. Castings and trails of worms, tracks of mollusks and 
crustaceans, fin-marks of fishes, footprints of bin^ reptiles, 
and mammals, may all be preserved and give their evidence 
regarding the physical conditions under which sedimentary 
formations were accumulated. It may frequently be noticed 
that such impressions are associated with ripple-marks, rain- 
prints, or sun-cracka ; so that more than one kind of evi- 
dence may be gleaned from a locality to show that it was 
sometimes laid bare of water. 

Gcu^purU — ^The surfaces of some strata, usually of a 
dark colour and containing much organic matter, may be 
observed to be raised into little heaps of various indefinite 
shapes, not, like the heaps associated with worm burrows, 
connected with pipes descending into the rock, nor composed 
of different material from the surrounding sandstone or 
shale. These may be conjectured to be due to the inter- 
mittent escape of gas from the decomposing organic matter 
in the original sand or mud, as we may sometimes witness 
in operation among the mud flats of rivers and estuaries. 
On a small scale these protrusions of the upper surface of a 
deposit may be compared with the well-known mud-Inmps 
at the mouths of the Mississippi, where the muddy bottom 
rises into mounds sometimes to a height of several yards 
above the water, from the top of which great quantities of 
oarburetted hydrogen gas mMe their escape, together with 
water and mud. 

Cancreiiont, — Man^ sedimentary rooks are marked by the 
oeourrence of concretions in them, either distinct in aspect 
and oompoeition from the general mass of the rock, or 
forming really part of that mass, though separated from the 
net by their being agglutinated into concretionary forms. 
Such ooneretiona where they differ in petrogra|diical 
charaoters from m surrounding matter, are almost faivaii- 
ably of original or oontemporaneons formation, that is, were 
formed st the same time hs the strata among which they 
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lie. Where, however, th^ ftppMr to be merely com- 
pacted portions of the stratum, they may be regarded as 
generally due to some subsequent change effected upon the 
rock. 

Contemporaneous concretions most coimonly consist of 
carbonate of iron, carbonate of lime, or silica. Many day- 
ironstone beds assume a nodular form, and this mineral 
occurs abundantly in the shape of separate nodules in shales 
and clay-rocks. The nodules have frequently formed round 
some organic body such as a fragment of plants a shdl, 
bone, or coprolite. That the carbonate of iron was slowly 
precipitated during the formation of the bed of shale in 
which its nodules ue may often be satisfactorily proved by 
the lines of deposit passing continuously through the 
nodules. In many cases the internal first-formed parts of a 
nodule have contracted more than theonterand more compaot 
crust I and have cracked into open polygonal spaces wnidi 
are commonly filled with calcite. Similar concretions of 
carbonate of lime occur in some clays and in connexion with 
limestones. Concretions of silica occur in limestone of 
many geological ages (see ante^ p. 239). The flints of the 
English chalk are a familiar example, but similar siliceous 
concretions occur even in Lower Silurian limestones. The 
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Middleton Moor Derbyshire 


silica in these cases has not infrequently been deposited 
round organic bodies such as sponges, sea-urchins, and 
molluBca, which are completely enveloped in it and liave 
even themselves been silicified. Iron-bisulphide (pyrite or 
marcasite) often assumes the form of concretions, more 
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particularly among clay-rocks, and these, though presenting 
many ecoentricities of shape, round like pistol-shot or 
cannon-balls, kidney-shaped, botryoidal, dfa, agree in usu- 
ally possessing an internal fibrous radiated structure. 
Phosphate of lime is found os concretions in formations 
where tiie coprolites and bones of reptiles and other animals 
have been collected together. 

Concretions product subsequently to the formation of 
the rock may be observed in some sandstones, which, when 
exposed to the weather, decompose into large roond balls. 
Some shales exhibit this stmeture in a still more strikbg 
manner, inasmuch as the oonoretions consist of tiie genend 
mass of the laminated shale, and the lines of stn^oation 
pass through them and mark them out distinctly as super- 
induced upon the rock. Some magnesian limestones are 
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•o ooncretionaiy at to retomblo matset of conglomerate; yet 
the concretiont, among all their fantaatie thapet and with 
their acquired cryttalline texture, may often be found to 
retain traces of the original stratification of the rock. Beds 
of rock-salt may likewise be obsenred to be marked with 
traces of a concretions^ arrangement 

Order qf Superpoeiium — the Foundation of Gtdogkal 
Chrmolow . — As sedimentary strata are laid down upon one 
another in a more or less nearly horisontal position, the 
underlying beds must be older thsm those which cover them. 
This simple and obvious truth is termed the law of super- 
position. It furnishes the means of determining the 
chronology of rocks, and though other methods of as- 
certaining this point are employ^, they must all be based 
originally upon the observea order of superposition. The 
only case where the apparent superposition may be dece{>- 
tive is where the strata have been inverted. In the Alps, 
for example, the rocks composing hu^ mountain masses 
have been so completely overturned that the highest beds 
appear as if regularly covered by others which ought pro- 
perly to underlie them. But these are exception^ occur- 
rences, where the true order can usually be made out from 
other sources of evidence. 

Altematione of Strata. — Though great variations occur 
in the nature of the strata composing a mass of sediment- 
ary rocks, it may often be observed that certain repe- 
titions occur. Sandstones, for example, ore found to be 
interleaved with shale above, and then to pass into shale ; the 
latter may in turn become sandy at the top and be finally 
covered by sandstone, or may assume a calcareous character 
and pass up into limestone. Such alternations bring before 
us the conditions under which the sedimentation took place. 
A sandstone group indicates water of comparatively little 
depth, moved by changing currents, bringing the sand now 
from one side now from another. The passage of such a 
group into one of shale points to a diminution in the motion 
and transporting power of the water, perhaps to a sinking 
of the tract, whereby only fiine mud was then intermittently 
brought into it The advent of a limestone above the shale 
serves to show that the water cleared, owing tu a deflexion 
of the sediment-carrying currents, or to continued and 
perhaps more rapid suMidence, and that Foraminifera^ 
corals, crinoids, Jliolluaeaf or other lime-secreting organisms, 
established themselves upon the spot Shale overlying the 
limestone would tell of fresh inroads of mud, which 
destroyed the animal life that hod been flourishing on the 
bottom ; while n return of sandstone beds would mark how, 
in the course of time, the original conditions of troubled 
currents and shifting sandbanks returned. Such alterna- 
ting sroups of sandy, calcareous, and argillaceous strata are 
well ulustrated among the Jurassic formations of England. 

Aeeociatione of Strata. — Oertain kinds of strata very com- 
monly occur together, because tlie conditions under which 
they were formed were apt to arise in succession. One of 
the most familiar examples is the association of coal and 
fire-clay. A seam of coal is almost invariably found to lie 
on a bed of fire-clay, or on some argillaceous stratum. The 
reason of this union becomes at once apparent when we 
learn that the fire-day formed the soil on which the plants 

i ;rew that went to form the coal. Where the clay was 
aid down under suitable circumstances vegetation sprang 
up upon it Again conglomerate and sandstone occur 
tocher rather &an con^omerate and shale, because the 
agitation of the water which could form and deposit coarse 
detritn^ like that eomposing conglomerate, was too great 
to admit of the aecnmulation of fine silt For a similar 
reason we may look for shale or clay rather than sandstone 
as an accompaniment of limestone. 

Belaiwe renieteuee of Strata, — Observation of what 
tikes place on any lake bottom, estuary, or sea-margin 


te^hes that some kinds of sediment are much more 
widely spread than others, and prepares us to find that 
the same has been the cose in past time, and therefore 
that^ some kinds of sedimentary rocks possess far greater 
persistence than others. As a general rule it may be 
said that the coarser the gram the more local the extent 
of a rock. Conglomerates are thus by much the most 
variable and inconstant of all sedimentary formations. 
They suddenly sink down from a thickness of several 
hundred feet to a few yards, or die out altogether, to 
reappear perhaps further on, in the some wedge-like or len- 
ticular fashion. Sandstones are less liable to such extremes 
of inconstancy, but they too are apt to thin away and to 
swell out again. Shales arc mucL more persistent, the 
same sone being often traceable for many miles. Limestones 
sometimes occur in thick local masses, os among the 
Silurian formations of Wales and Scotian^ but they often 
also display remarkable continuity. Three thin limestone 
bauds, each of them only 2 or 3 feet in thickness, and 
separated by a considerable thickness of intervening sand- 
stones and shales, can be traced through the coal-fields of 
central Scotland over an area of at least 1000 square miles. 
Coal-seams also possess mreat persistence. The same seams, 
varying slightly in thickness and quality, may often be 
traced thonghout the whole of an extensive coal-field. 

What is thus true of individual strata may be affirmed 
also of groups of such strata. A thick mass of sandstone 
will be found as a rule to be more continuous than one of com 
glomerate, but less so than one of shale. A series of lime- 
stone-beds will usually be found to stretch further than either 
of them. But oven to the most extensive stratum or group 
of strata there must be a limit It must end off and give place 
to others, either suddenly, as a bank of shingle is succeeded 
by the sheet of sand heaped against its base, or very gradu- 
i^lly* by insensibly passing into other strata on all sides. 

Great variations in the character of stratified rocks may 
frequently be observed in passing from one part of a 
country to another along the outcrop of the same rocks. 
Thus at one end we may meet with a thick series of sand- 
stones and shales which, traced in a certain direction, may 
be found passing into limestones. A group of strata may 
consist of massive conglomerates at one locality, and may 
graduate in^o fine fissile fiagstoncs iii another. A thick 
mass of clay may be found to alternate more and more with 
shelly san^ os it is traced outward, until it loses its 
argillaceous nature altogether. No difficulty need be felt 
in admitting the strict contom|)oraneity of these diverse 
layers of sediment. At the present time we see how coarse 
shingle may be formed along the beach at the same time 
that the finest mud is being laid down on the same sea- 
bottom further from land. Could we raise up that bottom, 
we should doubtless find as gradual a passage from the 
littoral to the deeper water deposits as we do among the 
geological formations of the earth’s crust. The existing 
differences of character between the deposits of the shore 
and of the opener sea would no doubt continue to be main- 
tained, with slight geographical displacements, even if 
whole area were undergoing subsidence, giving rise ton thick 
group of littoral beds in one tract and of dee|jer-water ac- 
cumulations at another. In like manner among the forma 
tioDS of former geological periods the same conditions of do- 
pbslt appear sometimes to nave continued for a considurabk 
period. Hence the thick Mountain or Carboniferous Lime- 
stone of Derbyshire is gradually replaced northwards by the 
thick sandstone shales, ironstones, and coal-seams of Scotland. 

Otwfap.— When strata have been laid down in a subsid- 
ing region wherein tl^ area of deposit gradimll}^ increased, 
the sediment must have spie&d over a progressively augment 
ing surface. By this meane the later fKirtions of a e^- 
mentaiy aeries will extend beyond the limits of the older 
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parte, and will repose directly upon the ahelyiiig bottom, 
with none of those older strata underneath them. This 
relation is call^ Overlap (see fig. 59). The higher or newer 
members are said to overlap the older. This struotnre may 
often be detected among formations of all geological agea 
It brings before us the shore line of ancient land-surfaces, 
and shows how, as these sank under water, the gravels, 
sands, and sUts gradually advanced and covered them. 

Relative Lapee of Time repreeented hy Straia and hy the 
Intervale between them , — Of the absolute length of time 
represented by any strata or groups of strata we can 
form no satisfactory estimates. Certain general conclu- 
sions may indeed be drawn, and comparisons may be 
made between different series of rocks. Sandstones 
full of false-bedding were probably accumulated more 
rapidly than finely-laminated shales or cln3*3. It is not 
uncommon in ceirtain Carboniferous formations to find hu^ 
coniferous trunks imbedded in an inclined position in 
sandstone. These trees seem to have been carried along 
and to have sunk, their heavier or root-end touching the 
bottom, and their upper end pointing upward in the direc- 
tion of the current^ exactly as in the case of the snags of 
the Mississippi The continuous deposit of sand at last 
rose above the level of the trunks and buried them. It 
is clear then that the rate of deposit must have been 
sufficiently rapid to have allowed a mass of 20 or 30 feet 
of sand to accumulate before the decay of the wood; 
though modern instances are known where, under certain 
circumstances, submerged trees may last for some centuries. 
Continuous layers of the same kind of deposit suggest 
a persistence of geological conditions; numerous alterna- 
tions of different kinds of sedimentary matter point to 
vicissitudes or alternations of conditions. As a rule, we 
should infer that the time represented by a given thickness 
of similar strata was less than that shown by the same 
thickness of dissimilar strata, because the changes needed 
to bring new varieties of sediment into the area of deposit 
would usually require the lapse of some time for their 
completion. But this conclusion might often be erroneous. 
It would be best supported when, from the very nature of 
the rocks, wide variations in the character of the water- 
bottom could be established. Thus a group of shales 
followed by a fossiliferous limestone would almost always 
mark the lapse of a much longer period than an equal 
depth of sandy strata. Limestones made up of orgauio 
remains which lived and died upon the spot, and whose 
remains are crowded together generation al^ve generation, 
must have demanded many years for their formation. 

But in all speculations of this kind we must bear in mind 
that the length of time represented by a given depth of 
strata is not to be estimated merely from their thickness or 
lithological characters. It has already been pointed out 
that the interval between the deposit of two successive 
laminos of shale may have been os long as, or even longer 
than, that required for the formation of one of the laminae. 
In like manner, the interval needed for the transition from 
one stratum or kind of strata to another may often have 
been more than equal to the time required for the formation 
of the strata on either side. But the relative chronological 
importance of the bars or lines in the geological record can 
seldom be satisfactorily discussed merely on lithological 
grounds. This must mainly be decided on the evidence 
of organic remains, as will be shown in part v. By this 
kind of evidence it can be made nearly certain that the 
intervals represented by strata were in many cases much 
shorter than those not so represented, — in other words, that 
the time daring which no deposit of sediment went on was 
longer than that wherein de^it did take place. 

Sraupe of iSl^rate;.*---PBSsing from individual strata to 
large masses of stratified rock, the geologist finds it needful 


! for convenience of reference to subdivide these into aroimk 
! He avails himself of two bases of classification— (1) litho* 
logical characters, and (2) organic remains. 

1. The subdivision of stratified rocks into groups accord- 
ing to their mineral aspect is an obvious and easily applied 
dassification. Moreover, it often serves to connect together 

! rocks formed continuously in certain circumstayces which 
' differed from those under which the strata above and below 
were laid down, — so that it expresses natural and original 
suMivisions of strata. In the middle of the English Car- 
boniferous system of rooks, for example, a sone of sandy 
and pebbly beds occurs, known as the Millstone Orit. No 
abrupt and sharp line can be drawn between these strata 
and those above and below them. They shade upward and 
downward into the beds between which they lie. Yet they 
form a conspicuous belt, traceable for many miles by the 
scenery to which it gives rise. The red rocks of central 
England, with their red sandstones, marls, rock-salt, and 
gypsum, form likewise a well-marked group or rather series 
of groups. It is obvious, however, that characters of this 
kind, though sometimes wonderfully persistent over wide 
tracts of country, must be at best but local. The physical 
conditions of deposit must always have been limited in ex- 
tent. A group of strata showing great thickness in one 
region wiu be found to die away as it is traced into 
another. Or its place is gradually taken by another group 
‘ which, even if geologically contemporaneous, possesses 
I totally different lithological characters. Just as at the 
I present time a group of sandy deposits gradually gives 
, place along the sea-floor to otWs of mud, and these to 
’ others of shells or of gravel, so in former geological periods 
j contemporaneous deposits were not always lithologically 
' similar. Hence mere resemblance in mineral aspect usually 
' cannot be regarded as satisfactory evidence of contem- 
I poraneity except within comparatively contracted areas. 
The Carboniferous Limestone of Ireland is a thick cal- 
careous group of rocks, full of corals, crinoids, and other 
organisms, which bear witness to the formation of these 
rocks in the open sea. But if these limestones, with their 
characteristic marine fossils, are traced into the north of 
England and Scotland, they are found to pass into saud- 
stonoB and shales, with numerous coal-seams, and only a 
few thin beds of limestone. The soft clay beneath the city 
of London is represented in the Alps by hard schists and 
contorted limestones. We conclude therefore that litho- 
logical agreement when pushed too far is apt to mislead us, 
partly because contemporaneous strata often vary greatly 
in their lithological character, and partly because the same 
lithological characters may appear again and again in dif- 
ferent ages. By trusting too implicitly to this kind of 
evidence, we may be led to class together rocks belonging 
to very different geological periods, and on the other hand 
to separate groups which really, in spite of their seeming 
distinction, were formed contemporaneously. 

2. It is by the remains of plants and animals imbedded 
among the stratified rocks that the most satisfactory sub- 
divisions of the geological record CMi be made, as will be 
more fully stated in parts v. and vi. A chronological suc- 
cession of organic forms can be made out among the rocks of 
the earth’s crust A certain common facies or type of fossils 
is found to diaracterizo particular groups of rock, and to 
hold true even though the lithological cozistitution of the 
strata should greatly vary. Moreover, though comparatively 
few species are universally diffused, they possess remarkable 
persistence over wide areas, and even when they are re- 
cced by other^ the same ^neral facies of fossils remains. 

I Bfence the stratified formations of two countries geomphi- 
I oally distant, and having little or no lithological reseiAlance 
I to each other, mvf be compared and paralleled sone by sone, 
simply by meHM of their enclosed organic remains. 
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IL Joum, 

All rooks are traversed more or less distinctly by vertical 
er highly indined divisional planes termed Jainii. Soft 
rocks indeed, snoh as loose sand and uncompacted clay, do 
not show these lines ; but wherever a mass of day has bem 
subjected to some pressure and consolidation, it will usudly 
be found to have acquired them. .It is by means of the 
intersection of joints that rocks can be removed in blocks ; 
the art of quarrying consists in taking advantage of these 
natural planes of division. Joints differ in character accord- 
ing to the nature of the material which they traverse; 
those in sedimentary rocks are usually distinct from those 
in crystalline masses. 

1. In Sedimentary Bocke , — Joints vary in sharpness of 
definition, in the regularity of their perpendicular and 
horizontal course, in their lateral persistence, in number, and 
in the directions of intersection. As a rule, they are most 
sharply defined in proportion to the fineness of grain of 
the rock. In limestones and close-grained shales, for, 
example, they often occur so dean-cut as to be invisible 
until revealed by fracture or by the slow disintegrating 
effects of the weather. The rock splits up along these con- 
cealed lines of division whether the agent of demolition be 
the hammer or frost. In coarse-textured rocks, on the other 
hand, joints are apt to show themselves as irregular rents 
along which the rock has been shattered, so that they 
present an uneven sinuous course, branching off in different 
directions. In many rocks they descend vertically in 
straight lines at not very unequal distances, so that the 
spaces between them are thus marked off into so many wall- 
like masses- But this symmetry often gives place to a 
more or less tortuous course with lateral joints in various 
random directions, more especially where the different 
strata vary considerably in lithological characters. A single 
joint may be traced sometimes for many yards, or even for 
several miles, more particularly when the rock is fine- 
grained, as in limestone. But where the texture is coarse 
and unequal, the joints, though abundant, run into each 
other in such a way that no one in particular can be identi- 
fied for so great a distance. The number of joints in a 
mass of stratified rock varies within wide limits. Among 
strata which have undergone little disturbance the joints 
may be separated from each other by intervals of several 
yai^ But in other cases where the terrestrial movement 
appears to have been considerable, the rocks are so jointed 
as to have acquired therefrom a fissile character that has 
nearly or wholly obliterated their tendency to split along 
the Ihies of bedding. 

An important feature in the joints of stratified rocks is 
the direction in which they intersect each other. As the 
result of observation we learn that they possess two domi- 
nwt trends, one coincident in a general way with the 
direction in which the strata are inclined to the horizon, 
and the other running transversely at a right angle or 
nearly so. The former set is known as dipdointe^ because 
they run with the dip or inclination of the rocks, the latter 
is termed 8trUce-j(dnt8f inasmuch as they conform to the 
general strike or mean outcrop. It is owing to the existence 
of this double series of joints that ordinary quariying opera- 
tions can be carried on. Large quadrangular blocks can 
be wedged off, which would be shattered if exposed to the 
risk of blasting. A quarry is usually worked to the dip of 
a rock, hence the strike-joints form clean-cut faces in front 
of the workmen as they advance. These are known as 
* ^^backs,” imd the dip-joints which traverse them as cutters.” 
The way in which this double set of joints occurs in aqua^ 
may be seen in fig. 15, where the parallel lines which 
traverse the shaded and unshaded faces mark the successive 
atrata. The broad white spaces running abng the length 


of the quarry behind the seated iwm are strike-joints or 
backs,” traversed by some higUy inclined lines whi^ 
mark the position of dip-joints or cutters.” The shaded 
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ends looking towards the spectator are cutters” from 
which the rock has been quarried away on one side. 

In some conglomerates the joints may be seen traversing 
the enclosed pebbles as well as the surrounding matrix. 
Large blocks of hard quartz are cut through by them as 
sharply as if they bad been sliced in a lapidary’s machine, 
and the same joints can be traced continuously through 
many yards of the rock. Such facts show that the agency 
to which the jointing of rocks was due must have operated 
with considerable force.^ Further indication of movement 
is often supplied by the rubbed and striated surfaces of 
joints. These surfaces, termed sltckensules^ have evidently 
been ground against each other. They are often coated 
with heematite, calcite, chlorite, or other mineral, which has 
taken a cast of the striie and then seems itself to be striated. 

Joints form natural lines for the passage downward and 
upward of subterranean water. They likewise furnish an 
effective lodgment for surface water which, frozen by a 
lowering of temperature, expands into ice, and wedges off 
blocks of rock in the manner already described. As they 
serve, in conjunction with bedding, to divide stratified rocks 
into large quadrangular blocks, their effect on cliffs and other 
exposed masses of rock is seen in the apparently splintered, 
dislocated aspect so familiar in mountain scenery. 

Occasionally a prismatic or columnar form of joints may 
be observed among stratified rocks. When this occurs 
among unaltered strata it is usually among those which 
have oeen chemically formed, as in gypsum, where, as 
observed by Mr Jukes in the Paris Basin, some beds are 
divided from top to bottom by vertical hexagond prisms. 
A columnar structure has often been superinduced upon 
stratified rocks by contact with intrusive igneous masses. 
Sandstones, shale, and coal may be observed in this condi- 
tion. The columns diverge perpendicularly to the surface of 
the injected and altering substance, so that when the later 
is vertical tiie columns are horizontal, or when it undulates 
the columns follow its curvatures. Beautiful examples of 
this character occur among the coal-seams of Ayrshire. 

2. In Crystalline (Igneous) Bocks , — While in stratified 
rocks the divisional planes consist of lines of bedding and 
of joint, cutting each other usually at a high if not a right 
angle, in massive igneous rocks they include joints only ; 
and as these do not as a rule present the same parallelism 
as Hues of bedding, nnstratified rocks, even though as full 
of joints, have not the same regularity of arrangement as in 
the stratified formations. Granite, for example, is traversed 
by two sets of chief or ‘‘ master-joints,” cutting each other 
somewhat obliquely. Their effect is to divide the rock into 
long quadrangular, rhofenboidal, or even polygonal columns. 

^ Ree an interesting series of experiments by M. Paub^e (Omptes 
Bendus, IzxzvL, 1878) on the jmiduction of faulte and Jointo. 



298 GEOLOGY [iv. itbuottoal. 


Bat a third set may lunially be noticed catting aerois the 
colmnnsi thoagh less continuous and dominant than the 
otfaMS. \^en these transrerse joints are few in number or 
occasionally absent^ columns many feet in length can be 
quarried out entira Bu(^ monoliths have been from early 
times employed in the construction of obelisks and piUars. 

In rocks of finer grain than granite, such as many dioritcs 
and dolerites, the numerous perpendicular joints give the 
rook a prismatic character. The prisms however are 
une<|ual in dimensions, as well as in the number and pro- 
portions of their sides, a frequent diameter being 2 or 3 
feet, though they may sometimes be observed three times 
thicker, and extending up the face of a cliff for 300 or 400 
feet It is by means of joints that precijpitous faces of 
rock are produced and retained, for, as in the case of 
those in stratified masses, they serve as openings into which 
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frost drives every year its wedges of ice, whereby huge slices 
are stripped off. They likewise give rise to the formation of 
those fantastic pinnacles and fretted buttresses so generally 
to be observed among igneous rocks in which they occur. 

But undoubtedly the most striking series of joints to be 
foimd among igneous rooks is in the regularly columnar, or 
as it is often ct^ed, basaltic structure. This structure has 
been already {ante, p. 249) described in connexion with 
modern volcanic rocks. It may be met with in rocks of 
all ages. It is as well displayed among the felsites of the 
Lower Old Bed Sandstone, and the basalts of the Carboni* 
ferous Limestone in central Scotland, as among the Tertiaiy 
lavas of Auveigne or the Vivarais. 

3. In Foluxted Rocks. — The schists likewise possess their 
joint^ which approximate in character to those among the 
massive igneous rocks, but they are on the whole less dis- 
tinct and continuous, while their effect in dividing the rocks 
into oblong massM is considerably modified by the trans- 
verse lines of foliation. These lines play somewhat the 
same part as those of stratification do among the stratified 
rocks, though with less definiteness and precision. 

III. Inclination of Bocks. 

The most casual observation is sufficient to satisfy us 
that the rocks now visible at the earth’s surface are seldom 
in their original position. We meet with sandstones and 
conglomerates composed of water-worn particles, yet form- 
ing the angular scarps of lofty mountains ; shales and days 
fuU of the remains of fresh-water shells and land-plants, yet 
covered by limestones made up of marine organisms, and 
thm limestones rising into great ranges of hills, or undu- 
lating into fertile valleys, and passing under the streets of 
busy towns. Such facts, now familiar to every reader, and 
even to many observers who know little or nothing of 
sptematic g^logy, point unmistakably to the conclusion 
that the rocks have in many cases been formed under water, 
sometimes in lakes, more frequently in the sea, and that 
ih^ have been elevated into land. 

Bat farther examination discloses other and not less 


convincing evidence of movement Judging from what 
takei place at the present time on the bottoms of lakes and 
of the sea, we confidently infer that when the strata now 
constituting so much of the solid framework of the land 
were formed, they were laid down either horizontally or 
at least at low angles. When, therefore, we find them in- 
clined at all angles, and even standing on end, we conclude 
that they have been disturbed. Over wide spaces the^ 
have been upraised bodily with little alteration of them 
original horizontality } but in most places some departure 
from that original position has been effected. 

The inclination thus given to rocks is termed their dip. 
Its amount is expressed in degrees measured from the plane 
of the horizon. Thus a set of rocks half-way between the 
horizontal and vertical position would be said to dip at an 
angle of 45”, while if vertical they would be marked with 
the angle of 90”. The edges of strata, where they come up' 
to the surface, are termed their outcrop or basset When 
they crop out, that is, rise to the surface, along a perfectly 
level piece of ground, the outcrop runs at a right angle to^ 
the dip. But any inequalities of the surface, such as 
valleys, ravines, hills, and ridges will cause the outcrop to 
describe a circuitous course, even though the dip should 
remain perfectly steady all the while. If a line of precipit- 
ous gorge should run directly with the dip, the outcrop 
will there be coincident with the dip. The occurrence of a. 
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gently shelving valley in that position will cause the out- 
crop to descend on one side and to mount in a correspond- 
ing way on the other, so as to form a V-shaped indentation 
in its course. A ridge, on the other hand, will produce a 
deflexion in the opposite direction. Hence a series of 
parallel ridges and valleys running in the same direction as 
the dip of the strata underneath would cause tiie outcrop 
to describe a widely serpentinous coarse. Again, should the 
rocks be vertical, the outcrop will necessarily correspond with 
the dip, and continue to do so irrespective altogether of any 
irregularities of the ground. The lower therefore the angle 
of inclination the greater is the effect of surface inequalities 
upon the line of outcrop ; the higher the angle the less is 
that influence, till when the beds stand on end it ceases. 

A line drawn at a right angle to the dip is called the 
strike of the rocks. From what has just been said this* 
line must coincide with outcrop when the surface of the 
ground is quite level, and also when the beds are vertical. 
At all other times they are not strictly coincident, but the 
outcrop wanders to and fro across the strike according to 
the changes in the angle of inclination and in the form of 
the ground. The strike may be a straight line or may 
curve rapidly in every direction, according to the beliaviour 
of the dip. If, for instance, a set of b^ dips for half a , 
mile continuously to the north, the strike wriU run for that 
distance as a straight east and west line. If the dip gradu- 
ally changes to north-west and west, and then by south- 
west to south, it js obvious that the stAe must curve round 
by north-east, north, and nortih-west till it once mora 
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beoomM paralld with its foimor oomsd* Both of tho coutie or Upel^bearinfft A IotoI or undorgroiiiid rood-WEy^ 
panM unm of itrike nm in an eaatand-weat direction, driven through a ooalwmm at right anglea to the dip^ 
bat in the one the dip la to the aonth, and in the other to nndulate in its oonne if the dip changes in direction, tot 
the nortL it may be made perfectly level and kept so tbronghont a 

The strike may be conceived as always a level line on the whole coal-field so long as it is not interfered withby any 
plane of the horiaon, so that no matter how much the dislocations or other disturbances of ^e regakrity of the 
ground may undulate, or the outcrop may vary, or the dip rocks. 

may change, the strike will remain level Hence in The |U!oompanying figures (figs. 18 and 19) will serve 
mining operations it is commonly spoken of as the level- to show some of these terms as expressed on maps and 
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sections. Fig. 18 represents a geological map in which 
a series of strata dips in a south-south-easterly direction (S. 
28* K). The angle of inclination increases from 36* at the 
northern to 60* at the southern end of the beach. On the 
fiat shore (AA) outcrop and strike coincidei but along 
the inner margin, where the ground ascends in a line or 


cliff (BB) to the inland countiy (CC), the outcrop is seen 
to be deflected a little so as to cross the plateau along a 
slightly more northerly line than on the beach. A section 
drawn at a right angle to the strike along the line DD 
would show the structure represented in fig. 19. Such a 
section, expressing graphically the result of careful measure- 
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toW in the field, would give not only the order of succes- The total thickness of rock measured at right angles to the 
aion of beds at the surface, but their ahtual depth at any dip in fig. 19 is somewhat more than 860 feet. These 
point beneath it Thus a bore or shaft sunk at the point various strata, if restored to their original position, would 
miukad d on the map would have to pass through rather lie one over the other to that depth. If they were on end 
more than 426 feet of rock before reaching the stratum b. they would occupy exactly that breadth of ground. But 
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the mdined position of strata makes them cover more 
horisontal space ; in the present instance it increases that 
q;iace to 1200 feet 

A convenient rule was given many years ago by the late 
Mr Charles Madaren of Edinburgh for estimating the 
thickness of strata inclined at angles of less than 45*. The 
real thickness of a mass of inclined strata is y^th of its ap- 
parent thickness for every 5” of dip. Thus if a set of beds 
dip steadily in one direction at 5* for a horizontal space of 
1200 feet measured across the strike, their actual thickness 
will be Ath or 100 feet. If the dip be 15*. the true thick- 
ness will be -^ths or 400 feet, and so on. 


IV. CUBVATUBES OF HOOKB. 

A little reflexion will show that though, so far as regards 
the trifling portions of the rocks visible at the surface, we 
might regard the inclined surfaces of the strata as parts of 
straight lines, they must nevertheless be parts of large 
curves. Take, for example, the section giveu in tig. 19. 
At the north end of that section we observe the beds to 
plunge one after another into the earth at an angle of 35*. 
By degrees the inclination increases until it reaches 50*. 
As there is no dislocation or abrupt change of angle, but a 
gradual transition, it is evident that the beds at the north 
end cannot proceed indefinitely downward at the same 
angle which they have at the surface, but must bend round 
to accommodate themselves to the higher inclination which 
sets in southwards. By prolonging the lines of the beds 
for some way beneath the sea-level, we can show graphically 
the nature of the curve. In every instance therefore 
where, in walking over the surface, we traverse a series of 
strata which gradually, and without dislocations, increase 
or diminish in inclination, we cross part of a great curva^ 
^lUre in the strata of the earth's crust 

Such foldings, however, can often be distinctly seen, 
either on some cliff or coast-line, or in the traverse of a 
piece of hilly or mountainous ground. The observer can- 
not long continue his researches in the field without dis- 
covering that the rocks of the earth's crust have been almost 
evexywhere thrown into curves, usually so broad and gentle 
as to escape observation except when specially looked for. 
The outcrop of beds at the surface is commonly the trunca- 
tion of these curves. The strata must once have risen above 
the present surface, and in many oases may be found 
descending to the surface again with a contrary dip, the 
intervening portion of the undulation having been worn 
away. 

If then the inclination of rocks is so closely connected 
with their curvature, a corresponding relation must hold 
between their strike and curvature. In fact, the prevalent 
strike of a region is determined by the direction of the axes 
of the great folds into which the rocks have been thrown. 
If the curves are gentle and inconstant there will be a cor- 
responding variation in the strike. But should the rocks 
be strongly plicated, there will necessarily be the most 
thorough coincidence between the strike and the direction 
of the plication. 

The curvature occasionally shows itself among horizontal 
or gently inclined strata in the form of an abrupt inclina- 
tion, and then an immediate resumption of the previous 
flat or sloping character. The strata are thus bent up and 
continue on the other side of the tilt at a higher level. 
Snch bends are called monoe/tnes or monoclinal folds^ 
becanse they present only one fold, or one half of a fold, 
instead of the two which we see in an arch or trough. The 
most notable instance of this structure in Britain is that 
of the Isle of Wigh^ of which a section is given in fig. 
20. The OretsSBeons rocks on the south side of the island 
rapidly rise in inclination till they become nearly vertical 


The Lower Tertiary strata follow with a similar steep dip, 
but rapidly flatten down towards the north coast Some 
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remarkable cases of the same structure have been brought 
to light by Mr J. W. Powell in his survey of the Cobrado 
region. 

It much more frequently happens that the strata have 
been bent into arches and troughs, so that they can be seen 
dipping under the surface on one side of the axis of a fol^ 
and rising up again on the other side. Where they dip 
away from the axis of movement the structure is termed an 
anticline or anticlinal fold; where they dip towards the 



axis, it is a eynetine or eynclinal fold. The diagram in flg. 
21 may be taken to represent a series of strata (1-17) 
thrown into an anticline (AA') and synoline (BB'). A sec- 
tion drawn across those folds in the line CD would show 



Fiflu 8S«-'8eetl<m of 111101111141 and ayncllnal folds on the line CD (flg. SI). 

the structure given in fig. 22. Here we see that, at the 
part of the anticlinal axis (A) where the section crosses, bed 
No. 4 forms the orown of the arch, Nos. 1, 2, and 8 Mng 
concealed beneath it. On the east side of the axis the 
strata follow each other in regular succession as far as Na 
13, which, instead of passing here under the next in order, 
turns up with a contrary dip and forms the centre of a 
trough or syudiue (B). From underneath No. 13 on the 
east side, the same rise to the surface which passed 
beneath it on the west side. The particular bed marked EF 
has been entirely removed by denudation from the top of 
the auticline, and is bnried deep beneath the centre of the 
syncline. 

Snch foldings of strata most always die out tinleu they 
are abruptly terminated by didocations. In the casea given 
in fig. 21, both the arch and trough are represented as 
diminishing^ the former towards we north, the latter 
towards the lontL The observer in passing northwards 
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•long tbe axis of diat antidine fiiida himBolf getting into 
jprQgresaiTely higher atratai aa die fold ainks down. On the 
other hand, in advancing aouthwarda along the aynclinal 
axia, he loaea etratnm liter atratam and mta into lower 
portiona of the aeriea. When a fold diminiwea in thia way 
it ia aaid to ** noae out** In fig. 21 there ia obvionaly a 
general inclination of the beda towarda the north, besidea 
the outward dip from the anticline and the inward dip from 
the apeline. Hence the anticline noaea ont to the north 
and the ayncline to the aonth. 

It occaaionally happena that the maximum movement 
either of upheaval or anbaldence haa taken place not along 
a line of axia but at some one point Hence ariae, on the 
one hand, dome-ahaped elevotiona of strata where the dip 
is outward from a centre (qua.]uaver8al), round which the 
beda are dbpoaed in successive parallel layers or rings, and, 
on the other hand, circular baain-ahaped depreasiona, towarda 
the centre of which there is a general inclination of the 
rocks. 

So great has been the compression to which rocks have 
been subjected during the process of curvature that the 
folds may often be found inverted. This has taken place 



abundantly in regions of great plication. The Silurian up- 
lands of the south of Scotland, for instance, have the arches 
and troughs tilted in one direction for miles together, so that 
in one half of each of them the strata lie bottom upwards. 
It is in large mountain-chains, however, that inversion can 
be seen on the grandest scale. The Alps furnish numerous 
striking illustrations. On the north side of that cham the 
older Tertiary rooks have been so completely turned over 
for many miles that the lowest beds now form the tops of 
the hills, while the highest lie deep below them. Indivi- 
dual mountains, such as the Olamisch, present stupendous 
examples of inversion, great groups of strata being folded 
over and over above each other as we might fold carpets. 
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Where curvature has been carried so far, we may nearly 
always discover localities at which it has been so intensified 
that the strata have been corrugated and crumpled till it 
becomes almost impossible to foUow out any particular bed 
through the disturbance. On a small scale instances of such 
extreme contortion may now and then be found at landslips, 
where fissile shales have been pressed forward by advancing 
heavy masses of more solid rock. But it is of course among 
the more plicated parts of mountain^^ihains that the struc- 
ture receives it best illnstratbns. Few travellers who have 
passed the upper end of the Lake of Lucerne can have failed 
to notice the remarkable difik of contorted rocks near 
Flnelen. Bat innumerable examples of equal or even 


superior grandeur may be observed among the more precipit- 
ous valleys of the Swiss Alps. No more impressive testi- 
mony could be given to the potency of the force by whidi 
mountains were upheaved. 

V. Dislocations of Rooks. 

The movements which the crust of the earth has under- 

f one have not only folded and corrugated the rocks, but 
ave fractured them in all directions. These dislocations 
may^ be either simple flasurea^ that is, rents without any 
vertical displacement of the mass on either side, or fauUa^ 
that is, rents where one side has been pushed up or has 
sunk down. It is not always possible in a shattmd rook 
to discriminate between joints and true fissures. The joints 
indeed have sometimes served as lines along which fissuring 
has taken place. It is common to meet with traces of fric- 
tion along the walla of fissures even when no proof of actual 
vertical displacement can be gleaned. The rock is more or 
less shattered on either side, and the conti^ons faces present 
numerous slickensided surfaces. MinenJ deposits may also 
commonly be observed encrusting the cheeks of a fissure, 
or filling up, toother with broken fragments of rook, the 
space between the two walls. 

In a laige proportion of cases, however, there has been 
displacement as weU as fracture, and the rents have become 
fanlts as well as fissures. Faults on a small scale are 
sometimes sharply-defined lines, as if the rocks had been 
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sliced through and fitted together again after being shifted 
(fig. 25). In such cases, however, the harder portions of 
the dislocated rocks will usually be found slickensided. 
More frequently some disturbance has occurred on one or 
both sides of the fault. Sometimes in a series of strata the 
be^ on the side which has been pushed up are bent down 



Fitt. Sa-eeetlon of itrttt, bont at a lino of fault. 

against the fault, while those on the opposite side m bent 
up (fig. 26). Most commonly the rocks on both sides are 
considerably broken, jumbled, and crumpled, so that the 
line of fracture is marked by a belt or wall-like mass of 
fragmentary rock. Where a dislocation has occurred 
through materials of very unequal hardness, such as solid 
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liniMtoiM btndi and BoftihaleSf or where its oonne heebeen 
nndiilating^ the relative shifting of the two sides has ooca- 
sionallj brought opposite prominenoes together so sa to 
leave wider interspaMi, as in fig. 27. The aotnal breads 



of a fault may vary from a mere chink into which the point 
of a knife could h^ly be inserted up to a band of broken 
rock many yards wida But in these latter cases we may 
usually suspect that so great a breadth of fractured materials 
lias been produced not by a single fault but by a series of 
closely adjoining and parallel faulta 
Fadts are sometimes vertical, but are generally inclined. 
The largest faults, that is, those which have the greatest 



Vie. sa--S«otion of » vertical and inclined fanlt. 

vertical displacement, slope at hi^h angles, while those of 
only a few feet or ya^ may be inclined as low as 18* or 
20*. The inclination of a fault from the vertical is called 
its In fig. 28, for example, the fault between A and 

0 being vertical has no hade, but that between C and B 
hades at an angle of 70* from the vertical to the right 
hand. The amount of displacement is represented as the 
srae in both instances, so that (A level of the bed a is 
raised between the two faults at C above the uniform 
horizon which it retains beyond them. 

That faults are vertical displacements of parts of the 
earth's crust is most clearly shown when they travetse 
stratified rocks, for the regular lines of bedding and the 
originally flat position of these rocks afford a measure of 
the disturbance. Accordingly we may consider here the 
effects of faults as they traverse (1) horizontal, (2) inclined, 
or (3) undulating strata. 

1. In the above section (fig. 28) two faults are supposed 
to traverse a set of horizontal strata, and to displace them 
in opposite directions. Hence the portion between them 
apnears as if it had been pushed up, or as if the part on 
either side had slipped down. The amount of verti^ dis- 
placement is measured from the end of any given stratum, 
say 0 , on one side of the faulty to its corresponding end on 
the other side. Suppose, for example, that the black band 
in fig. 29 represents a known stratum such as a seam of 
coal, which, having been explored in underground operations, 
is known to be cut bya fault at a depth of a hundred yards 
below the surface at A, and to lie 200 yards deep on the 
other side of the fault below R Theamount of displacement 
is the vertical distance between the two severed encb a and h. 
This is termed the throw of a fault From these two sections 
(fllgs. 28 and 29) w^ see that the horizontal distance to which 
the two ends of a faulted stratum may be separated does not 
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depend upon the amount of throw but upon the angle of 
the hade. In the left-hand bolt in fig. 28 there is nohads^ 



for the fanlt is vertical ; consequently there is no lateral 
displacement In fig. 29, however, where the fault hades 
co^iderably, there is a lateral shift of the bed, the end a 
being 150 yards to the left of b. In this example the 
latei^ shift is half as much again as the vertical It is 
obvious that a fault of this kind must seriously affect the 
value of a coal-field; for while the coal-seam might be 
worked up to a on the one side and to 5 on the other, there 
I would be a space of 150 yards of barren ground between 
these two points where the seam never could be found. The 
lower the angle of hade the greater the breadth of such 
barren ground. Hence the more nearly vertical the lines 
of fault, the bettor for the coal-fields. 

In the vast u^ority of cases faults hade in the direction 
of downthrow, in other words, tiiey slope away from the 
side which has risen. Consequently the mere inspection 
of a fault in any natural or artificial section suffices m most 
cases to show which side has been elevated. In mining 
operations the knowledge of this rule is invaluable, for it 
decides whether a coal seam, dislocated by a fault, is to be 
sought for by going up or down. In fig. 29, for example, 
a mmer working from the right and meeting with the fault at 
5, would know from its hading towards him that he must 
ascend to find the coal On the other hand were he to 
work from the left and catch the fault at a, he would see 
that it would be necessary to descend. According to this 
rule a normal fault ne^er brings one part of a bed below 
another part, so as to be capable of being pierced twice by 
the same vertical shaft Exceptional cases, however, where 
the hade is reversed, do occasionally appear. In fig. 30 a 
Mries of strat^ 1 to 11, are represented as folded in an 
inverted anticline, and broken through by a fault along the 
axis, the portion on the right side having been pushed up. 



The effect of the movement has been to make the ends of 
the beds on that side overlie higher beds on the oAer side. 
A shaft would thus pierce the same stratum twice. In- 
stances of reversed faults are chiefly met with in much dis- 
turbed districts, such as mountain chains, where the rocks 
have been affected by great undulations and cormgationB. 
But instances on a small scales like that in fig. 31, may now 
and then be encountered even in lowland districts, where 
no great disturbance has taken placa 
2. Faults traversing inclined strata usually group them- 
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•dres into two Mriai^ on* ninning in the aame geneml 
diteetion ae the dip of the etrete, the other qtprbxinieting J 
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to the trend of the strike. They are accordingly classified 
as dip^favltB and itrike-favlU, They are not always to be 
sharply marked off from each other, for the dip-faults will 
often be observed to deviate considerably from the normal 
dir^tion of dip, and the strike-faults from the prevalent 
strike, so that in such cases they pass into eac^ other. 

A dip-fault produces at the surface the effect of a lateral 
shift of the strata. This effect increases in proportion as 
the angle of dip lessens. It ceases altogether when the beds 
are vertical Fig. 32 may be taken as a plan of a dip-fault 


n 
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traversiDg a series of strata which dip northwards at 25*. 
The beds on the east side look as if they had been pushed 
horizontally southwards. That this apparent horizontal 
displacement is due really to a vertical movement, and to 
the subsequent planing down of the surface by denuding 
agents, will be clear if we consider what must be the effect 
of the vertical ascent or descent of the inclined beds on one 
side of a dislocation. Take the bed a in fig. 32, and 
supine it to be still unbroken by the fault It will then 
run in a straight east and west line. When the fault takes 
place, the part on the west side is pushed up, or, what 
comes to the same^ that on the east side is let down. A 
horizontal plane cutting the dblocated stratum will show 
the portion on the west side lying to the north of that on 
the east side of the fractuie. The effect of denudation has 
usually been practically to produce such a plane, and thus 
to exhibit an apparently lateral shift This surface displace- 
ment has been termed the heave of a fault Its dependence 
upon the angle of dip of the strata may be seen by a com- 
parison of figs. 33 and 34. In the former figure the 
bed a, once prolonged above the present surface (marked 
by the horizontal Une), is represented as having drop^^ 
mm to er, the angle of indination being 25^ The 
heave amounts to the horizontal distance between h and e. 
But if the angle should rise to GO*’, as in fig. 34, though 
the amount of throw or vertical displacement remains the 
same, we see that the heave or horizontal shift diminishes 
to about a quarter of what it is in fig. 38. This diminu- 
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tion would continue with eveiy increase of inclination in 
f „n^*a among vertical hm there would be no heave 
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Fig 84^Seetlon along the line of a fault In atrata dipping at 60*. 

allowing them to reach the surface. Fig. 35 shows a plan 
of one of these faults (FF), having a downthrow to the 
north. In crossing the ground from north to south we pass 
successively over &e edges of all the beds, except Nos. 3 


Xofth 
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and 4, which are cut out by the fault as shown in fig. 
36, which is a section drawn acroiw the ground at a right 
angl| to the strike. It seldom happens, however, tliat such 
strict coincidence between faults and strike continues for 
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more than a short distance. The dip is apt to vary a little 
even among comparatively undisturbed strata, and every 
such variation causes the strike to undulate and thus to be 
cut more or less obliquely by the line of dislocation, which 
may neverAeless run quite straight Moreover, any in- 
crease or diminution in the throw of a strike-fault will of 
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eoone have the effect of bringing^ dialooated aids of ^ 
beds against the line of dislocation. In fig. 37, for in* 
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stance, which represents in plan another strike -fault, we see 
that the amount of throw is diminishing towards the left so 
as to allow lower beds to successively appear, until, at the 
extreme left side of the ground, the fault merely brings one 
part of the same bed (No. 5) against another part. 

3. Their effects become more complicated where faults 
traverse undulating and contorted strata. Sometimes we can 
distinctly trace an undulation as the result of a fault In 
the flat limestone beds shown in fig. 38, for example. 


left hand. We have seen that a dip-fault always shifto the 
outcrop to the dip on tiie npthrow side, and this will be 



Fig. 40. — An anticline (A) and ayncllne (S), diiluoated by a fault. 

observed to be the case here. Beginning at the upper side 
of the diagram, which may be called north, we notice that 
the bed oo, dipping towards the lower side or south at 60% 
is truncated by the fault at u, and that the portion on the 
upthrow side is shifted forwards or sonthwi^ Crossing 
tne syncline we meet with the same bed, and as the upthrow 
of the fault still continues on the same side we must go 
some way southwards on the downthrow side before we 
meet with its continuation. On the southern slope of the 
antidine the same bed once more appears, and again is 
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shifted forwai'ds as before. A section along the left or 
upcast side (uu) of the fault would give the structure re- 
presented in fig. 41 ; while one along the downcast side 



Fra. 42..-8eotlon along the downoaat aide of lame fault 

(dd) would be as in fig. 42. These two sections clearly 
prove that the shifting of the outcrops at the surface can 



Fio. 48.^Plan of alngle fault 

be simply explained by a mere vertical movement Th^ 
also diow that faults which cross anticlinal and i^dina) 
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folds narrow the antiolines but widen the synelinea on the 
downthrow side, whOe they widen the anticUnee and 
narrow the eynclineson the upthrow side. 

Dislocation may take place either by a single fault or as the 
combined effects of two or more. Where there is only one 
fault, as in fig. 43, one of its sides may be pushed up ur let 
down, or there may be a simultaneous oppomte movement on 
either side. In sudi cases, there must be a gradual dying 
out of the dislocation toward either end; and there will usu- 
ally beoneor more points where the displacement has reached 
a maximum. Sometimes, as shown in fig. 44, a fault with 
a considerable maximum throw (35 feet, yards, or fathoms, 
in the drawing) splits into minor faults at the terminations. 
Examples of this kind occur not infrequently in coal-work- 



Fia 44.— Plan of a fault iplittlng into minor faulta. 

ings. In other cases the offshoots take place along the 
line of the main fissure (fig. 45). Exceedingly complicated 



Fio. 4fi.— Plan of main fault, with branches. 


examples occur in some coal-fields, where the connected 
faults become so numerous that no one of them deserves 
to be called the main or leading dislocation. 

Thfi subsidence or elevation of a large mass or block of 
rock has more usually taken place by a combination of 
faults. If we suppose two fissures to meet at a point, as 
at b in fig. 46, and to die out respectively at a and c, the 
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intervening triangular mass ed may be moved upwards or 
downward^ or it may remain stationary while the surround- 
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ing ground is displaced. The maximum displacement in 
such an instance would be sought for towards h ; iu the 
direction e there wonld be no displaoement at alL 
It often happens that, by a succession of parallel and 
a^oining faults, a series of strata is so dislocated that a 
given stratum which may be near the surface on one side is 
carried down by a series of steps to some distance below. 
Excellent examples of these step/mUtM (fig. 47) are to be 



Fiq. 47.— Section of itnto cat bj itep^foulti. 

seen in the coal-fiolds on both sides of the upper part of the 
estuaiy of the Forth. Instead, however, of having the 
same downthrow, parallel faults frequently show a move- 
ment in opposite directions. If the mass of rock between 
them has subsided relatively to the surrounding ground, 
they are troughrfaults (fig. 48). They enclose wedge-shaped 
masses, of which the apices, formed by the junction of two 



faults, point downwards. In the accompauying section 
(fig. 49) of a portion of the thick coal of South Stafford- 
shire, drawn to scale by Mr Johnson of Dudley {Records 
of GeoL Survey^ vol. L part 2, p. 313), the commencement 
of a trough-fault is shown in the centre of the figure. 

Tho late Mr Jukos carefully deHcribed this interesting section, and 
showed that the coal must orico have been more arched than now, 
and that on the cessation of the elevatory process the fractured 
])icceB adjusted themsi*] vos to their new position by means of disloca- 
tions. The mass of bighor bods (A) driven as a wedm into the coal, 
litiS hindered the bed From regaining, its horizontadity, and at the 
same time has caused tho adjacent parts of the coal (tSiB) to be sa 
crushed by tlio enormous prossure os to have been reduced to **a 
paste of coal dust and very small coal " {Memoir on South Stafford- 
shirt CoaUflMj 2d ed., p. 194). 

It will be observed that the hade of the faults is towards 



the downthrow side, and that the wedged-shaped^ masses 
with broad bottoms have risen, while those with* narrow 
bottoms and broad tops have sank. 

It has been already (a»4e, p, 261) pointed out that faults 
are traceable to the effects of elevation. The general hade 
or indinatlon of faults towards the side of downthrow was 
satbfaotorQy explained bv the late Mr Jukes in the last 
editimi of the present wonr 


** Suppose,” he says, “ that in diagram fig. .50 we have a portion 
of the earth’s crust! <>f which AB in the surface, and CD a plane 
acted on by some widespread force of expansion tending to bulge 
upwards the part A BCD. If then a fracture takes jdace along the 
line EF, it is obvious that the expanding force wiHf 
AC, have the widest base CF to act u|K)n, while it will have a pro- 
portionately less mass to move in the part AECF, wmeh gro^ 
gradually smaller towards the surfoi^e, than on the other sifle of m 
ninlt, where, with the smaller base FD, the massFDBK oontin^y 
grows laiger towaids the surface. The mass O will oonseqoentiy be 

X. — 30 
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mooh mon Miily^nutad into tho position AsCy, tliin the nuuM H 
into iho position i)/^, the eleyanon of whioh oonld hsrdlj take 



Flff. 50. 

plsoe without leaving a great open gap along the line of fhnlt 
between FE and/V, and, moreover, ^thout leaving the projecting 
piece ^ overhan^ng without any support 
** This is yet more clearly perceptible if we suppose two such 
fissures, as in fig. 61, inclining towards each other, smoe, if we sup- 



pose the included piece I to be elevated into the position indicated 
oy the dotted lines, it becomes utterly unsupported unless we sup- 
pose hu^ dykes or deotions of i^eous rock to issue out along each 
fault But this would remove the case from the class of fractures 
we are at present considering." 

Trough-faults offer at first some difficulty. In fig. 48, 
for example, it is evident that in both the wedge-shaped 
masses (A and B) there has been subsidence. The bed X 
is out by four faults. In the space B two of these faults 
hade towards each other, and as they have the same amount 
of throw the level of the bed remains unchanged on either 
side. In the other trough, however, the fault a has a throw 
twice as much as that of h which it completely cuts off. 
The two faults d and /neutralize each other, and are con- 
nected with a vertical fissure without any throw. The fault 
a however descends with its persistent hade and dislocates 
the bed Z and the other strata below. Mr Jukes proposed 
the following satisfactory explanation of this kind of struc- 
ture. 


** Suppose the beds A A, BB, ho., (fig. 62) to have been formerly 
in a state of tension, arising from u&e bulging tendency of an 
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internal force, and one fissure, F£, to have been lormed below, 
which on its course to the surface splits into two, ED and EG. 
If the elevatoiy force were then continued, the wedge-like piece 
•f rook W between these two fiesuree, being unsnppwted, as the 
ioeke on each side eeiwrated, would settle down into the gap as 
in fig. 68. If the elevatoxy action were greater near the fissure than 
Ikrther fh>m it, the single fissure below would have a tendency to 
gape upwards, and swallow down the wedge, so that eventually this 
settle down, and become fixed at a point much below ite 
preidons relative position. Considerable fhetion and destruction 
of the rodee, so as to out off the comer gK (fig. 68) on either side, 
would probatdy take place along the sides ol the fiasuree, and thus 
widen me gap, and allow the vmdge-sbaped piece W to e^e down 
stiU ftxrtber. 


When the forces of elevation were withdrawn, the rocks wotild 
donbtleia have a tendeni^ to settle down again, but these newlj- 
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included wedgo-ehaped, and other maeeee, would no longer fit into 
the old spaoee. eo that great compression and great loJt/nM pressure 
might then take place. 

In fig. 49 an excellent illustration is afif^orded of bo% an 
arched mass of strata has been faulted, and how trough-faults 
have been formed 


\ri.— C leavage. 

Tliere is yet another system of divisional planes, termed 
deavage^ by which rocks are sometimes traversed. When 
this structure is well developed it divides a rook into 
parallel laminm, which run at a high angle quite independ- 
ently of stratification or any other divisional planes. It is 
most perfect in proportion to the fineness of grain of the 
mater^ in which it occurs. Hence fine argillaceous rocks 
show it admirably. An ordinary roofing slate may be 
taken as an illustration of a cleaved rock; its opposite 
surfaces are deavage-planei^ while the opposite faces of a 
slab of shale would be stratification-planes. Though most 
perfectly exhibited by clay-slate, cleavage occurs in other 
rocks, even in old lavas and tufiEs, limestones, and sandstones 
or greywaokes ; but as the texture increases in coarseness 
the cleavage lines become more undecided and further apart. 
The structure may be observed to vary in distinctness in 
the same face of rock, being well-defined among bands of 
slate, but becoming faint or even disappearing in intercalated 
beds of sandstone or grit. 



FiA. 54.^Sketch (by the late Mr Dn Noyer) of a bloek of Tarlegatod date from 
Derll'i Glen, ottunty Wlckknr. The ommpled bandi mark the bedding, and (he 
Hne pentendlenlar ttrlat in front are the deavage planet; the Sne Unea on the 
darkened dde merely repreoent sMom, and mnit not he taken for piimoa of 
dirlelon In the it>ck. It wHI he ohaerted that the dearage planea do not paaa 
through the white banda. 

The direction of deiTOge nnilly remalnB peniitent over 
eoniideraUe regions, and, os was shown fay Sragwldc, com- 
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«pcmdB on the whole with the atrike of the rooks. It fau 
however, independent of bedding. Among curved rocks the 
deavBge jdanes may be seen traversing the contortions 
without sensible daemon from their normal direction, 
parallelism, and high an^^e. Mr Jukes pointed out that 
over the whole ot the south of Ireland the trend of the 
deavsM sddom departs 10* from the normal direction 
R 25* N,, no matter what may be the differences in character 
and age of the rooks which it crosses. Some of the more 
obvious characters of deavage are shown in fig. 64, which 
represents a block of deaved variegated slate about 18 inches 
in height. The left side of the Uock which is in shadow is 
formed b^a smooth deavage plane, and the whde block might 
be split into lamin» pardLel to that plane as shown by the 
deavage lines in front The lines of stratification are 
marked by the white and dark contorted bcmds, the axes 
of which evidently correspond nearly with the direction of 
the deavage. These bands are commonly marked in nature 
by zones of different colour, and sometimes of texture. In 
the present instance the white bands are more sandy than 
the rest of the mass, and the deavage-planes only partially 
enter them. This specimen is further interesting as it 
bears witness by its puckered bedding to the great lateral 
pressure in virtue of which, as we have already seen (ante, 
p. 261), the deavage structure has been produced. 

Vn. Igitbous Rocks as Part of the Stbuctube 
OF THE Earth’s Cbust. 

In this section we shall consider the part taken by igneous 
rooks in the architecture of the earth’s crust Their litho- 
logical differences having already been described in part 
iL, it is their larger features in the field that now require 
attention, — features which in some cases can be well illus- 
trated by reference to the action of modem volcanoes, and 
in other oases bring before us parts of the economy of vol- 
canoes which can never be reached in any recent cone. A 
study of the igneous rocks of former ages thus serves to 
augment our knowledge of volcanic action. 

At the outset an obvious distinction must be drawn 
between those igneous masses which reached the surface and 
consolidated there, like modern lava streams or showers of 
ashes, and those which we must believe never found their 
way to the surface but consolidated at a greater or less 
depth beneath It There must bo the same division to be 
drawn in the case of every active volcano of the present day. 
But we can examine only the materials which reach the sur- 
face, and we can but speculate as to the nature and arrange- 
ment of what still lies underneath. In the revolutions to 
which the crust of the earth has been subjected, however, 
the subterranean continuations of volcanic sheets have often 
been laid bare, and not only so, but sections have been 
opened into the veiy heart of masses which, though molten 
and eraptive, seem never to have been directly connected 
wi& actual volcanic outbursts. All those subterranean 
intruded masses, which are now revealed at the surface only 
after the remov^ of the depth of rock which once covered 
them, may be grouped together into one division under the 
names ptutonic, intnuive, or wXmqueiiU. On the other 
hand, all those which came up to the surface as ordinaiy 
volcanic rocks, whether molten or fragmental, and were 
consequently contemporaneously interstratified with the 
formations which happened to be in progress on the surface 
at the time, may be classed in a second group under the 
names vUoanic, interhedded, or eofUemporanetm, ^ 

It is obvious of course that these are only relative terma 
Every truly volcanic mass which, by being poured out as 
a lava-stream at the surface, came to be regularly inter- 
stratified with contemporaneous accumnlations, must have 
been directly connected below with molten matter which 
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did not reach the surface. One part of the total mass 
therefore would be included in the second group, while 
another portion, if ever exposed by geolojrioal revolutions, 
would be cl assed with the first group. Seldom, however, 
can the same mass es which flowed out at the surface be 
traced directly to their original underground prolonga- 
tions. It is evident that an intrusive rook, thouj^ 
necessarily subsequent in age to the rooks through which it 
has been thrust, need not long subsequent Its relative 
date can only be certmnly affirmed with reference to the 
rocks through which it has broken. It may be older thAw 
other rocks through which it haa not been intruded but 
which lie almost immediately above it ^e probable 
Mological date of its eruption must be decided by the evi- 
dence to be obtained from the grouping of the rooks all 
around. Its intrusive character can only certainly deter- 
mine the limit of its antiquity. We know that it must be 
younger than the rooks it has invaded ; how much younger 
must be otherwise determined. On the other hand, an in- 
terbedded or contemporaneous igneous rock has its date 
precisely fixed by the geological horison on which it lies. 
A lava-bed or tuff intercalated among strata containing 
Sph^mpterie affiuis, Lepidwiendron velttiemianum, Leper- 
dUia, and other associated fossils, would uuequivoofdly 
prove the existence of volcanic action at the surface during 
the Lower Carboniferous period, and at that particular part 
of the period represented by the horison occupied by the 
volcanic bed. An interhedded and an intrusive mass found on 
the same platform of strata would not necessarily be coeval. 
On the contrary, the latter, if clearly intruded along the 
horizon of the former, would necessarily be posterior in date 
It will be understood then that the two groups have Ikeir 
respective limits determined solely by their relations to the 
rocks among which they may happen to lie. 

The value of this clarification for geological purjposes is 
great. It enables the geologist to place and consider by 
themselves the granites, quartz-porphyries, and other crys- 
talline masses which, though lying sometimes perhaps at 
the roots of ancient volcanoes, and therefore intimately con- 
nected with vulcanic action, yet owe their special characters 
to their having consolidated under pressure at some depth 
within the earth’s crust; while he arranges in anotner 
series the lavas and tuffs which, thrown out to the surface, 
bear the closest resemblance to the ejected materials from 
modern volcanoes. He is thus presented with the records 
of hypogene igneous action in the one group, and with 
those of superficial volcanic action in the other. He is 
furnished with a method of chronologically arranging the 
volcanic phenomena of past ages, and is thereby enabled to 
collect materials for a history of volcaiiicaotion over the globe. 

In adopting this classification for unravelling the geolom* 
cal structure of a region where igneous rocks abound, the 
geologist will encounter instances where it may be difficult 
or impossible to decide in which group a particular mass of 
rock must be placed. He will bear in mind, however, that 
after all, such schemes of classification are proposed only 
for convenience in systematic work, and that there are no 
corresponding hard and fast lines in nature. He will recog- 
nize that all crystalline or glassy igneous rocks, whether the 
portion visible be interhedded or intrusive, must be intru- 
sive at a greater or less depth from the surface. Every 
cbntemporaneous sheet has proceeded from some internal 
pipe or mass, so that though interhedded and contemporane- 
ous with the strata at the top, it is intrusive in relation to 
the strata below. But we cannot always assert that an 
intrusive mass must have been connected with an outflowing 
interhedded sheet above. 

Section L — Plutonic, Intrusive, or Suhsequent Igneous Rodss, 

Under this section we have to consider the part playud 
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by igi^as rocks which, either possessiDg a ciystallbe 
(■omptimes glassy or felsitic) stmctare been in- 
jected in a fluid or at least viscous condition into other 
rocks, or having been blown into fragments have consoli- 
dated in volcanic pipes. After some practice in the field 
the geologist learns to recognise these rocks, end to distin- 
guish them from the similar masses which must be placed 
in the contemporaneous series. As a rule their crystalline 
texture is coarser than in that series ; only in a few rare 
cases does a cellular or amygdaloidal character appear, and 
the fragmental accompaniments so characteristic of the con- 
temporaneous sheet are only found in the actual vents of 
eruption. Granite, syenite, felsite, diorite, basalt, and 
agglomerate occur in this form. 

The general law which has governed the intrusion of 
igneous rock within the earth’s crust may be thus stated : 
every fluid mass impelled upwards by pressure from below, 
or by the expansion of its own imprisoned vapour, has 
sought egress along the line of least resistance. What that 
line was to be has depended in each case upon the structure 
of the terrestrial crust and the energy of eruption. 
In many instances it has been determined by an already 
existent dislocation ; in others by the planes of stratification, 
or by the surface of junction of two nnconformable forma- 
tions, or by irregular cracks and rents, or by other more 
complex lines of weakness. Sometimes the intruded mass 
has actually fused and obliterated some of the rock which 
it has invaded, incorporating this portion into its own 
substance. The shape of the channel of escape has neces- 
sarily determined the form of the intrusive rock, as the 
mould regulates the form assumed by a mass of cast-iron. 
This offers a very convenient means of classifying the 
intrusive rocks. According to the shape of the mould in 
which they have solidified, they may be arranged as — (1) 
amorphous masses, (2) sheets, (3) veins and dykes, and 
(4) necks. 

I. Amorphous Masses, — These consist chiefly of crys- 
talline coarse-textured rocks. Granite and syenite are 
the most conspicuous, but there are to be included also 
various quhrtz-porphyries, felsites, diorites, Ac, Where 
rocks occur in this form which also are found in sheets 
and dykes as well as contemporaneous beds, it is com- 
monly observed that they are more coarsely crystalline 
in the form of amorphous masses than in any other. 
Doleritic rocks afford many examples of this characteristic. 

Granitic Bowes , — It was once a firmly-held tenet that 
granite is the oldest of rocks, the foundation on which all 
other rocks have been laid down. This idea no doubt 
originated in the fact that granite is found rising from 
^neath gneiis, schist, and other crystalline masses which 
in their turn underlie very old stratified formations. The 
intrusive character of granite, shown by its numerous rami- 
fying veins, proved it to be later than at least those rocks 
which it had invaded. Nevertheless the composition and 
structure of gneiss and mica-schist were believed to be best 
explained by supposing these rocks to have been derived 
bom the waste of granite, and thus, though the existing 
intrusive granite had to be recognized as posterior in dat^ 
it was regarded as only a subsequent protrusion of the 
vast underlying granitic crust. In this way the idea 
of the primeval or fundamental nature of granite held its 
ground. 

Prom w^t has already (atUe, p. 258) been said regard- 
ing the fusion and consolidation of rocks, and the evic^nce 
supplied on this subject by granite itself, it will readily be 
understood that tlie first or original crust could hardly have 
been one of ^nite. That rocl^ so far as can be made out 
by careful microscopic examination, appears to have always 
consolidated under considerable pressure, and in the pre- 
sence of superheated water and even of. liquid carbonic 


acid— conditions which probably never obtained at‘ the 
earth’s immediate surface. The original crust may have 
been of a glassy character like some of the vitreous lavas ; 
but whatever it was, no trace of it has ever been or is ever 
likely to be found. 

The presence of granite at the existing surface must in all 
cases be due to the removal by denudation of the masses 
of rock under which it origin^^ consolidated. The fact 
that, wherever extensive denudation of an ancient series of 
crystalline rocks has taken place, a subjacent granite nucleus 
is apt to appear does not prove that rock to be of a prim- 
eval origin. It shows, however, that the lower portions of 
crystalline rocks very generally assume a granitic type, and 
it suggests that if at any part of the earth we could 
bore deep enough into the cruat we should probably come 
to a granitic layer. Tl)at this layer, even if general 
round the globe, is not always of the highest geological 
antiquity is abundantly clear from the fact that in many 
cases it can be proved to be of later date than fossiliferous 
formations the geological position of which is known ; that 
is, the granitic layer has invaded these formations, rising 
up through them, and probably melting down portions of 
them in its process. This is true not only of ancient 
Palaeozoic but of other stratified rocks of various much 
more recent ages. So that we must conclude that granite 
does not belong exclusively to the earliest nor to any one geo- 
logical period, but rather that it has been formed at various 
epochs, and may even be forming now, wherever the con- 
ditions required for its production have existed. As a 
matter of fact granite occurs much more frequently in 
association with older and therefore lower than with newer 
and higher rocks. But a little reflexion shows us that this 
must be the case. Granite having a deep-seated origin 
must rise through the lower and more ancient masses before 
it can reach the overlying more recent formations. But 
many protrusions of granite would doubtless never ascend 
beyond the lower rocks. Subsequent denudation would be 
needed to reveal these protrusions, and this very process 
would remove the later formations and at the same time 
any portions of the granite which might have reached 
them. 

Granite frequently occurs in the central parts of moun- 
tain chains ; sometimes it forms there a kind of core round 
which the various gneisses, schists, and other ciystedline 
rocks are arranged with more or less irregularity. More 
frequently it appears in large eruptive bosses which traverse 
indifferently the rocks on the line of which they rise. 
Sometimes it even overlies the schistose and other rocks, 
as in the Fiz de Graves in the upper Engadine, where a 
wall-like mass of granite, with syenite, diorite, and altered 
rocks, may be seen resting upon schists. In the Alps and 
other mountain ranges it u found likewise in large bed-like 
masses which run in the same general direction as the rocks 
with which they are associated. 

Many of the most characteristic features of granitic bosses 
can be admirably studied where the rock has risen through 
contorted sedimentary formations, which form undulating 
or hilly ground rather than mountains. The granite of the 
south-east and east of Ireland, the south of Scotland, and 
the south-west of England may be taken as illustrative 
examples. 

In the south-east of Ireland a mass of granite 70 miles 
in length and from 7 to 17 in width stretches from north- 
east to south-west, nearly along the strike of the Lower 
Silurian rocks. These strata, however, have not been 
upraised by it in such a way as to expose their lowest beds 
dipping away from the granite. On the ccatrary, they 
seem to have been contort prior to the appearance ot that 
rock ; at least they often dip towards it, or lie horiaontally 
or undulate upon it, apparently without any referenoe to 
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moTementt which it could have produced. As Mr Jukee 
has shown, the Silurian strata are underlaid by a vast mass 
of Cambrian rooks, all of which must have be^ invaded by 
the granite before it could have reached its present horizon. 
He infers that the granite must have slowly and irregularly 
eaten its way upward through the Silurian rocks, almrbing 
much of them into its own mass as it rose. For a mile or 
more the stratified beds next the granite have been altered 
into mica-schist, and are pierced by numerous veins from 
the invading rook. Within the margin of the granitic 
mass belts or rounded irregular patches of schist are 
enclosed; but in the central tracts where the granite is 
widest, and where therefore we may suppose the deepest 
parts of the mass have been laid bare, no such included 
patches of altered rock occur. From the manner in which 
the schistose belt is disposed round the granite, it is evident 
that the upper surface of the latter rock where it extends 
beneath the schists must be very uneven. Doubtless it 
rises m some places much nearer to the present surface of 
the ground than at others, and sends out veins and strings 
which do not appear above ground. If, as Mr Jukes sup- 
poses, a thousand feet of the schists could be restored at 
some parts of the granite belt, no doubt the belt would 
there he entirely buried ; or if, on the other hand, the same 
thickness of rock could be stripped off some parts of the 
band of schist, the solid granite underneath would be laid 
bare. The extent of granite surface exposed must thus be 
largely determined by the amount of denudation, and by 
the angle at which the upper surface of the granite is 
inclined beneath the schists. Where the inclination is 
high, prolonged denudation will evidently do comparatively 
little in widening the belt. But where the slope is gentle, 
and especially where the surface undulates, the removal for 
some distance of a comparatively slight thickness of rock 
may uncover a large breadth of underlying granite.^ 
Recent observations by Professor Hull and Mr Traill of 
the Geological Survey have shown that in the Moume 
Mountains a mass of granite has in some parts risen up 
through highly inclined SUurian rocks, which consequently 
seem to be standing almost upright upon an underlying 
boss of granite. The strata are sharply truncated by the 
crystalliue mass, and are indurated but not otherwise 
altered. The intrusive nature of the granite is well shown 
by the way in which numerous dykes of dark melaphyre 
are cut off when they reach that rock.^ 

In the Lower Silurian tract of the south of Scotland 
several large intrusive bosses of granite occur. The strata 
do not dip away from them on all sides, but with tnfilng 
exceptions maintain their normal N.E. and S.W. strike up 
to the granite on one side, and resume it again on the 
other. The granite indeed occupies the place of so much 
Silurian grey wacke and shale. There is usually a metamor- 
phosed belt of variable width in which, as they approach 
the granite, the stratified rocks assume a schistose or 
gneissoid character. Numerous small, dark, often angular 
patches or fragments of mica-schist may be observed along 
the marginal parts of the granite. Similar features are 
presented by the granite bosses of Devon and Cornwall 
which have risen through Devonian strata. 

The manner in which some bosses of granite ^netrate 
the rocks among which they occur strongly reminds one 
of the structure of volcanic necks or pipes. The granite is 
found as a circular or elliptical mass which seems to 
descend vertically through the surrounding rocks without 
aeriously altering or disturbing them, as if a tube-shaped 
opening had been blown out of the crust of the^ earth up 
which the granite h^ risen. Several of the granite masses 
of the sou th of Scotland exhibit this charac ter very strik- 

^ Bee Jukes'e Manual qf Qekoqy^ 8d ed., p. 248. 
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ingly. That granite and granitoid rooks have actually been 
associated with volcanic action is shown by the way in 
which they occur in connexion with the Tertiary volcanic 
rocks of Skye, Mull, and other islands in the Inner Hebrides. 
As Mr Jukes suggested many years ago, granite or granitoid 
masses may lie at the roots of volcanoes, and mav be the 
source whence the more silicated lavas, such as tracnyte and 
llparite, proceed.^ 

That some granite, however, is of metamorphic origin, 
that is to say, has been produced by the gradual softening 
and recrystallization of other rocks at some depth within 
the crust of the earth, seems to be now satisfactorily estab- 
lished. Such granite may be looked upon as the extreme 
of metamorphism, the various schists and gneisses being less 
advanced stages of the process. Provided the chemical 
composition of the altered rock be the same as that of 
granite, it is not necessary that the granite resulting from 
its alteration should be supposed to differ in any noteworthy 
particular from ordinary intrusive or igneous granite. The 
members of the Geological Survey of Ireland have indeed 
distinguished two granites in Galway, one of which they 
regard as metamorphic, the other as igneous. The former 
is characterized by the occurrence of two felspars (orthoclase 
and oligoclase) ; the latter contains only one (orthoclase). 
More recently, however, in the east of the country they 
have separate two groups of granites, of which the intru- 
sive masses are compost of dark-coloured quartz, ortho- 
clase, albite, and black mica (Mourne Mountains), while the 
metamorphic variety is formed of grey felspar, quartz, and 
black mica. The mineralogical composition of granite 
formed by the metamorphism of other and specially sedi- 
mentary rocks must necessarily vary with that of the masses 
out of which it has arisen. In some cases there is a regular 
gradation from true granite outward into the schistose and 
gneisBose masses. But this passage need not always occur, 
for if the granite was subject to unequal pressure (which it 
assuredly would in most cases be) it would in its soft, pasty 
condition undoubtedly be squeezed into any rents made in 
the surrounding rocks, and would thus imitate exactly a 
truly igneous mass, which in actual fact it would thou be. 
'l^en a mass of granite rises through unaltered or only 
locally altered strata, it may fairly be assumed to Im 
igneous and intrusive. When, on the other hand, it 
is intimately associated with extensive masses of schist 
and gneiss, many of which can only be distinguished 
from it by their foliated structure, its metamorphic^ origin 
may at least be strongly suspected. Fundamenti^y, indeed, 
igneous and metamorphic granite seem to be due only to 
different modifications of the satOe subterranean processes. 


A mass of originally sedimentary rocks may be depressed 
to a depth of several thousand feet within the earth’s crust, 
subjected there to vast pressure and considerable heat in 
presence of interstitial water or steam, and may thus 
metamorphosed into crystalline schists. A portion of this 
mass, undergoing extreme alteration, may so completely lose 
all trace of its original fissile structure as to become 
amorphous crystalline granite, some of which may even be 
thrust as veins into the less highly changed parts above and 
around. One stage further would bring before us a con- 
nexion opened between the surface and such a deep-seated 
granitic mass, and the consequent ascent and outburst of 
acid lavas and their fragmental accompaniments. 

ArfuyrphouB Maisesof Diorite^ dhc. — On a Binuller scale 
nsually than granite, other crystalline rocks assume the 
condition of amori>hoas bosses. Syenite, diorite, quartz- 
porphyry, and members of the basalt family hai^ often 
been erupted in irregular masses, partly along nsso^ 
partly along the bedding, but often involv ing and Bppy 

» Manual of sTJSTpT ^ 

Edin,, ii. 801; Judd, Quart, Joum, CM, Soc., xw 220. 



310 geo; 

eady moltiiiff up portions of the rooks through which they 
hare made their way. Such bosses have frequently tortu- 
ous boundaiy-lines, since they send out veins into or cut 
eapiieionsly across the surrounding rocks. In Wales, as 
shown by the maps and sections of the Oeobgical Survey, 
the Lower Silurian formations are pierced by huge bosses 
of different crystalline rocks, mosuy included under tiie 
old term greenstone,” which, after running for some way 
with the st^e of the strata, turn round and break across 
it, or branch and traverse a considerble thickness of strati- 
fied rock. In central Scotland numerous masses of dolerite 
and quartsiferous diabase have been intruded among the 
Lower Carboniferous formations. One horizon on which 
they are particularly abundant lies about the base of the 
Carboniferous Limestone series. Along that horizon they 
rise to the surface for many miles, sometimes ascending or 
descending in geological position, and breaking here and 
there abruptly across the strata. There can be little doubt 
that they have actually melted down some parts of the 
stratified rocks, particularly the limestone. Considerable 
petrographical differences occur among them which may 
perhaps be in some measure due to ^e incorporation of 
such extraneous material into their mass. Gaps occur 
where these intrusive rooks do not rise to the surface, but 
as they resume their position again not far off, it may be 
presumed that they are really connected under these blank 
intervals. 

The amount and nature of the alteration produced on 
contiguous rocks by the invasion of an intrusive boss 
vary necessarily with the character and bulk of the igneous 
mass, as well as with the susceptibility of the surrounding 
rock to metamorphisoL Induration is generally traceable ; 
shales are hardened into porcelain, jasper, Lydian -stone, or 
some other flinty argillaceous rock. Sandstones are con- 
verted into a kind of lustrous quartz-rock. Limestones are 
made to assume a granular or crystalline texture, passing 
into marble or sometimes into dolomite. Under favour- 
able conditions crystals ot garnet, analcime, pyrite, and 
other minerals are developed in the surrounding altered 
rock. 

There can be little doubt that, though the portions of 
these rocks now visible consolidated under a greater or less 
depth of overlying rock, they must in many cases have been 
directly connected with superficial volcanic action. Some 
of them may have been underground ramifications of the 
ascending molten rock which poured forth at the surface in 
streams of lava. Others may mark the position of intruded 
masses which were arrested in their ascent in the unsuccess- 
ful attempt to open a new volcanic vent 

XL Sheets. — These are masses of ciystalline rock which 
have been intruded as sheets between other rocks, and now 
appear as more or less regularly defined beds. In almost all 
cases it will be found that these intrusions have taken place 
between the planes of stratification. The ascending mass of 
molten matter, after breaking across the rocks, or rather 
after ascending through fissures either previously formed 
or opened at the time of the outburst, has at last found its 
path of least resistance to lie along the bedding planes of 
the strata. Accordingly it has thrust itself between the 
beds, raising up the overlying mass and solidUifying as a 
nearly or exactly parallel cake or bed. 

It is evident that one of these intercalated intrusive 
sheets of igneous rock must present such points of resem- 
blance to a truly contemporaneous bed of lava as to make it 
occasionally a somewhat difiScult matter to determine its 
true character, more especially when, owing to extensive 
denudation, oidy a small portion of the rock can now be 
seen. The following characters mark intrusive sheets, 
though they must not be supposed to be all present in every 
case. (1.) Th^ do not rigidly conform to the bedding, but 
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sometimes break across it and run along 6n another plat- 
form. (2.) They catch up and involve portions of the sur- 
rounding strata. (8.) They are commonly most close-grained 
at their upper and under surfaces, and most coarsely ctystal- 
line in the central portions. (4.) Thev are very rarely 
cellular or amygdaloidaL (6.) The rocks both above and 
below them are usually hardened and otherwise more or 
less altered. 

Many of the older volcanic rooks occur in this form^ 
as felstone, quartz-porphyry, diorite, melaphyre, diabase, 
dolerite, basalt, and others. The remarks above made 
regarding the connexion of intrusive bosses with volcanic 
action may be repeated with even greater definiteness here. 
Intmsive sheets abound in old volcanic districts intimately 
associated with dykes and surface outflows, and thus brings 
ing before our eyes traces of the underground mechanism 
of the volcanoes. 

The same kinds of alteration may be observed along the 
line of junction of intrusive sheets with the adjacent rocks 
as in the case of amorphous masses ; but as the boundary 
lines are often very sharply defined they present the process 
of alteration in a more generally accessible and interesting 
form. Sandstone, for example, besides being indurated 
and acquiring the distinct lustre of quartzite, may occasion- 
ally be seen to possess a distinctly prismatic structure — the 
prisms or columns diverging at right angles to the line of 
junction with the igneous rocL Even microscopic black 
microlitea, like those which occur in ba8aI^rockB, have been 
detected in altered sandstone, in the minute fissures of which 
they may be supposed to have been snblimed from the 
molten injected mass. Argillaceous rocks are commonly 
converted into hard flinty textures to which the names of 
fiinty-slate, Lydian-stone, jasper, and porcellanite have been 
applied. Coal-seams when invaded by intruded sheets of 
igneous matter assume different aspects according to the 
thickness and nature of the invading sheet, the depth of 
the coBl-seam, and probably to other less easily recognizable 
causes. In some oases the coal has been fused and has 
acquired a blistered or vesicular texture, the gas cavities 
being either empty or filled with miner^ matter such as 
calcite. In other cases it has nearly disappeared, the re- 
maining portion being a black soot or ash. In others it 
has become hard and brittle, and has been converted into a 
kind of anthracite or blind-coal,” owing to the loss of its 
more volatile portions. In the Ayrshire coal-fields the coal 
seams have sometimes become b^utifully columnar owing 
to the intrusion of a sheet of basalt dong them. The 
hexagonal and pentagonal columns diverge like rows of 
stout pencils from the surfaces of the basalt In one coal- 
field of that county a seam of coal lias been converted into 
graphite. The accompanying section (fig. 65) by the late 



{•iG. £0,— Shoots Mid stilngi of intruolre lock intho Ten-ytrd Coal. 
South Staffordshire. 


Mr Jukes represents one of the numerous sheets of “ white 
rock ” intruded into the South Staffordshire coal-field. The 
horizontal distance shown in this section is more than 100 
yards. The coal (b) resting on sandstone (c) is traversed 
by irregular string and sheets (a) of what tne miners term 
“ white-rock,” which proceed from the large basalt masses 
of the district. The coal has there become dull and anthra- 
citic, and is not worth being extracted. 

When a coal-field is much invaded by igneous rocks the 
Beams of coal are usually found to have altered more than 
the other strata, not merely because they are specially liable 
to alteration from the proximity of heated surfa^ but 



nvTono iranovB books.] 


GEOLOGY 


811 


because they have presented lines of more easy escape for 
the igneoos matter pressed from below. The molten roA 
has generally insinuated itself along the coal-seamsi 
sometimes taking the lower, sometimes &e upper surface, 
and not infrequently forcing its way along the centre. 

In the destruction or alteration of coal and bituminous 
shales a process of subterranean distillation must often have 
been set in progress. The gases evolved would find their 
way to the surface through joints and pores of the overlying 
rock. The liquid products, on the other hand, woidd be 
apt to collect in fissures and cavities. In central Scotland, 
where the coal-fields have been so abundantly pierced by 
igneous masses, petroleum and asphaltum are of frequent 
occurrence in many districts, sometimes in chinks and veins 
of sandstones and other sedimentary strata, sometimes in 
the cavities of the igneous rocks themselves. 

It is a remarkable fact that, striking as is the change 
produced by the intrusion of basalt into coals and bitumin 
ous shales, it is hardly more conspicuous than the alteration 
effected on the invading masses themselves. A compact 
crystalline black heavy basalt or dolerite, when it sends 
sheets and! veins into a coal or highly carbonaceous shale, 
becomes yellow or white, earthy, and friable, loses weight, 
ceases to have any apparent ciystelline texture, and in short 
passes into what any observer would at first unhesitatingly 
pronounce to be a mere clay. It is only when the distinctly 
intrusive character of this substance is recognised in the 
veins and fingers which it sends out, and in its own irregu- 
lar course in the coal, that its true nature is made evident 
(see fig. 65). Microscopical examination shows that this 
** white-rock” or white-trap” is merely an altered form of 
basalt, wherein the felspar crystals, though much decayed, 
can yet be traced, the augite, olivine, and magnetite being 
more or less completely changed into a mere pulverulent 
earthy substance. A specimen of this altered rock was 
analysed by Mr Henry with the following results : — 


Silica 

88-830 

Alumina.. . . 

13-260 

[jiina 

3-926 

MamnniA. . . 

4 180 


0 971 



Potash . 

0-422 

Protoxide of iron 

13 830 

Peroxide of Iron 

4-886 

Carbonic acid 

9 820 

Water 

11 010 


100-078 


It is evident that most of the alkalies and much of the 
silica have been removed, and that most of the iron exists 
as carbonate of the protoxide. 

In connexion wi& the alteration produced by igneous 
sheets upon their contiguous stratified rocks, reference may 
here be made to the lithological differences traceable within 
the igneous masses. The close grain already referred to 
as characteristic of the upper and under portions of an 
intrusive sheet evidently depends upon more rapid cooling 
towards the surface of contact with the adjacent cold rocks. 
When thin slices of these marginal parts are placed under 
the microscope, they sometimes show abundant black 
microhtes which disappear as the rock is tr^ed away from 
the margin. They may be regarded as incipient stages in 
the crystallization of the magnetite, arrest^ in their de- 
velopment by the rapid consolidation of the outer parts 
of the rock. In the central portions they have had an 
opportunity of coalescing into octahedra or groups of 
definite isometric crystals. A series of sections of a rock, 
from the outer edge where the arreif^ted crystallites o^ur 
to the centre where definitely-built crystals appear, brin^ 
in tTiia before us a history of the stages in the consoli- 
dation of the 

But considerable differenoes in composition may also be 


detected in different portions of the same intrusive sheet 
A rock which at one place gives under the microscope a 
coanely crystolline texture with the petrographioal elements 
of dolerite will at a short distance show abundant orthodas# 
and free quartz — minerals which do not belong to normal 
dolmte. These differences, like those above referred to as 
noticeable among amorphous bosses, seem too local and 
sporadic to be satisfactorily referred to original differences 
In the composition of various parts of the molten mass, or 
to segregation by gravitation or otherwise, l^ey suggest 
rather that the great intrusive sheets, in their passage 
through the rocks underneath, have here and Aere involved 
and melted down portions of these rocks, and have thus 
acquired locally an abnormal composition. 

IIL Vbiks and Dtxeb. — V eins of igneous rock may 
occur indifferently in igneous, aqueous, or metamorphic 
rocks. They may range in diameter from mere thread-like 
filaments up to huge bands many feet or yards broad. In 
regard to their origin they may be groups into two series 
— (1) veins of segregation, and (2) veins of intrusion. 

Veins of Seffregation.^TLlxesB include most of what 
were formerly and not very happily termed coDtempo^ 
aneous veins.” They are peculiar to crystalline rocks. 
They abound in many granites, likewise in some gneisses 
and schists. They may not infrequently be observed in 
sheets of diorite, dolerite, and diabasa They run as 
straight, curved, or branching ribands, seldom exceeding a 
foot in thickness. Most frequently they are finer in texture 
than the rock which they traverse, though now and then 
the reverse is the case, more especially in granita Close 
examination of them shows that they are not sharply defined 
by a definite junction line with the enclosing rock, but that 
on the contrary they are welded into that rock in such a 
way that they cannot easily be broken along the plane of 
union. This welding is found to be due to the mutual pro- 
trusion of the component crystals of the vein and of the 
surrounding rock — a structure sometimes admirably 
vealed under the microscopa Veins of this kind are evi- 
dently to be referred to the earliest condition of the rocks 
in which they occur. They point to some process, still un 
explained, whereby into rents formed in the deeply buried, 
and at least partially consolidated or possibly colloid, mass 
there was a transfusion or exosmosis of some of the crystal- 
lisdng minerala 

Veins of IrUrusion , — These are portions of once-melted 
or at least pasty matter which have been injected into 
rents of previously solidified rocka When traceable suffi- 
ciently far, they may be seen to swell out and merge into 
their large parent mass, while in the opposite direction they 
may become attenuated into mere thread Sometimes they 



>r many yards in tolerably straight lines, and when 
ikes place along the stratification they look like beda 
Bse parts, they are of course really intnisive shee^ 
bey may frequently be found to start suddenly upward 
wnward, and to break aciuss the bedding in a very 
lar manner. In fig. 56 t represents an intrustve 
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igneous wSk running through horiiontal strata a If we 
saw merely the horisontal portion below or above, the really 
igneous and intrusive nature of the rock t m^ht escape us, 
but the interme^te connecting vein makes its character at 
once apparent 

No rock exhibits so admirably as granite the varieties 
assumed by veina In many cases the veins which traverse 
the granite itself must be regarded as segregation or infiltra- 
tion veins, as already described. But where they proceed 
from the granite, and traverse surrounding rocks, they are 

E robably in most cases intrusive, though where granite and 
ighly granitic gneiss are in contact we may conceive that 
some of the veins traversing both rocks may be segregation 
veins. Most large masses of granite send veins into the 
surrounding rocks. Frequently the veins so abound as to 
form a complicated net-work. They vary in breadth from 
several feet or even yards down to fine fil^ents at the ends 
of the smaller branches. They frequently cross each other, 
not only outside of the granite mass, but even within it. They 
vary much in texture and in composition. Sometimes they 
are coarsely crystalline ; but probably moat of the veins of 
this kind are due rather to segregation than intrusion 
Most frequently granite veins traversing granite are finer- 
grained than the main mass. Veins which are clearly in- 
trusive are not only finer in grain than the parent granit^ 
but sometimes present considerable differences in minera- 
logical composition. The mica, for example, may be 
reduced to exceedingly minute and not very abundant 
flakes, and may almost disappear. The quarts also occa- 
sionally assumes a subordinate place, and the rock of the 
veins passes into eurite, elvanite, or one of the varieties of 
porphyry. 

The rocks surrounding a granite mass and traversed by 
granite veins are almost always more or less metamorphosed 
in a bdt varying in breadth from a few yards up to a mile 
or mora It is in this zone that the granite veins typically 
occur. The altered rooks have assumed the characters of 
gneiss, mica-schist, or other metamorphic product, but re- 
sume their usual condition as we trace them away from the 
granita Curious angular portions of them may often be 
observed within the granite veins and in the main granite 
masa In Cornwall the granite and surrounding slates are 
traversed by veins of quartz-porphyry termed elvanSf which 
are most numerous near the granite. They vary in width 
from a few inches or feet to 50 fathoms, their central por- 
tions being commonly more crystalline than the sides. In 
the great granite region of Leicester Mr Jukes traced some 
of the elvana for several miles running in parallel bands, 
each only a few feet thick, with intervals of 200 or 300 
yards between them. Many of the other intrusive rocks 
likewise present the phenomena of veins ; diorite, diabase, 
melaphyre, and basalt furnish numerous illustrationa 
Dykes are wall-like masses of igneous rock, filling 
vertical or highly-inclined fissures. They differ therefore 
from veins in the greater parallelism of their sides, their 
vertical! ty, and their greater regularity of breadth and 
persistence of direction. They present as great a variety 
of thickness as that which is shown by veins. Some- 
times they occur as mere plates of rock not more than 
an inch or two in thickness ; at other times they attain a 
breadth of ten or twelve fathoms. The smaller or thinner 
dykes can seldom be traced more than a few yards ; but 
the larger examples may be followed sometimes for miles. 
Thus in the south of Scotland a remarkable series of basalt- 
dykes can be traced across all the geological formations of 
that region and even across powerful faults, They run 
parallel to each other in a general north-west and south-east 
direction for distances of 20 and 30 miles. A remarkable 
dyke crosses the north of England from the coast of Tork- 
•nire for fully 60 mfles in l a n d 


The name dyke is applied to these masses of ^neonsrock 
on account of their resemblance to walls (SooSee, dykes). 
Their sides are often as parallel and perpendicular as those 
of a piece of masoniy. Moreover, the reseznblanoe to 
human workmanship is sometimes brought out still more by 
the numerous joints which, intersecting each other along 
the face of a dyke, remind us of well-fitted masonry. 
Where the surrounding rock has decayed, the dykes may 1^ 
seen projecting above the ground exactly like walls ; indeed 
in many parts of the west of Scotland they are made use of 
for enclosures. The material of the dykes has in other 
cases decayed, and deep ditch-like hollows are left to mark 
their sites. The coast-lines of many of the Inner Hebrides 
and of the Clyde Islands furnish numerous admirable 
examples of both kinds of scenery. 

While veins have been injected into irregular branching 
cracks, dykes have been formed by the welling upwards of 
liquid rock in vertical or steeply inclined fissures. Some- 
times the line of escape has been along a fault. In Scot- 
land, however, which may be regarded as a typical region 
for this kind of geological structure, the vast majority of 
dykes rise along fissures which have no throw, and are 
therefore not faults. On the contrary the dykes may 
be traced across some of the largest faults in the midland 
counties. 

While the term dyke might be applied to some of the 
wall-like intrusions of porphyry, elvanite, and even of 
granite, it is more typically illustrated among the augitic 
igneous rocks, such as basalt, diabase, Ac., though also 
among diorites, porphyries, pitchstones, Ac. The central 
parts of a dyke are usually most crystalline. Towards the 
margin the grain becomes finer, and even sometimes passes 
into a vitreous condition. Many of the basalt dykes in 
different parts of Scotland are coated along the sides with 
a film or crust of black vitreous tachylite. Lines of 
amygdaloldal kernels may not infrequently be traced along 
the centre of a dyke. 

When the rock on one side is freshly stripped off, the 
dyke is usually observed to present a system of polygonal 
jointing. The joints start from each face or cheek, and 
either go right across to the opposite side, or branch and 
lose themselves about the centre. They thus divide the 
dyke into irregular prisms which, when the dyke is vertical, 
lie of course in a horizontal position, whence they depart in 
proportion as the dyke is inclined. Occasionally the prisms 
are as well-formed as in any columnar bed of basalt A 
less prominent set of joints runs parallel with the two 
cheeks of a dyke. 

There is usually some alteration of the stratified rooks in 
contact with a dyke ; but the nature and amount of the 
change vary within a wide range. The most sensitive 
material to this influence is undoubtedly coal. A seam of 
coal 6 or 8 feet in thickness may .be observed to grow dull 
and brittle at a distance of 50 yards from a large dyke, 
becoming what is termed blind coal," as it then bums 
without flame. Still nearer to the intrusive mass the coal 
passes into a kind of pyritous cinder scarcely half the 
original thickness of the seam. At the actual contact with 
the dyke it becomes by degrees a kind of caked soot not 
more perhaps than a few inches thick Sandstones are 
hardened into a kind of lustrous quartzite, and sometimes 
made columnar, shales into flinty slate or porcellanite ; 
limestones are occasionally rendered crystalline and even 
dolomitic. Occasionally a segregation of new minerala 
has taken place in the rocks at^oining a dyke. But cases 
are by no means infrequent where dykes have produced 
little or no appreciable change upon the contiguous rocks. 

IV. Neokb. — Under this term are included the fiUed-up 
pipes or funnels of former volcanic vents. Every series of 
volcanic sheets poured out at the surface must have been 
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oonneebed with one or more orifloee which, on the cessation 
of the eruptions, wonld remain more or less completely filled 
with lava or with fngmentaiy matter. But unless sul> 
sequent denudation should remove the overlying cone and its 
surrounding piles of lava and tuff, these vents must remain 
buried under the materials which came out of them. & 
extensive, however, has been the waste of the surface in 
many old volcanic reuions that tlie sites of the vents have 
been laid bare. In We study of these we have before us 
some of the more deep-seated phenomena of volcanic action 
never to be seen in any modem volcano. 

A neck is of a circular or elliptical, but occasionally of a 
more irregular branching form. It varies in diameter 
from a few yards up to a mile, or even more. It descends 
into the earth perpendicularly to the stratification of the 
formation to which it belongs. Thus, if a neck was formed 
and filled up daring the accumulation of a certain group of 
strata, it would rise on the whole vertically through these 
strata, and its ejected lava or tuff would spread out con- 
formably among them. Should the rocks be subsequently 
tilted the neck would of course be thrown out of the verti- 
cal. As a rule, however, the vertical descent of the necks 
into the earth’s crust has teen comparatively little interfered 
with. 

The materials filling up ancient volcanic orifices are 
sometimes crystalline, sometimes fragmental. The neck 
may bo occupied by some form of lava, as felstone, quartz- 
porphyry, diabase, porphyrite, basalt ; or by the fragment- 
ary materials which fell back into the throat of the volcano 
and finally solidified there ; or by both kinds of rock com- • 
bined. Among the Palaeozoic volcanic districts of Britain 
the necks not infrequently are filled with some siliceous ! 
crystalline rock, such as a quartz-porphyry or felstone, even 
where the surrounding lavas are basic. Necks of agglomer- 
ate and fine tuff abound among the Oarboniferous and 
Permian volcanic regions of ScotWd. 

The fragmentary materials consist mainly of different 
lava-form rocks imbedded in a gravelly pspertao-like matrix 
of more finely comminuted debris of the same rocks ; but 
they also contain, sometimes in abundance, fragments of 
the strata through which the necks have been drilled. 
Pieces of fine stratified tuff not infrequently appear in the 
agglomerates. This fact, coupled with the not uncommon 
occurrence of a tumultuous fractured and highly-inclined 
bedding of the materials in the necks appears to show 
that the pipes were partly filled up by the subsidence of 
the tuff coosolidated in beds within the crater and at the 
upper part of the funnel. Veins of basalt abound in many 
of the necks of Carboniferous age in contra! Scotland. 

The strata round a neck are usually somewhat hardened. 
The sandstones have acquired sometimes a vitreous lustre ; 
argillaceous beds have been indurated into porcellaiiite ; 
cod-seams have been burnt and rendered unworkable. 
These changes may be due partly to the heat of the ascend- 
ing column of molten rock or ejected fragments, partly to 
the ascent of heated vapours, even for a long time subse- 
quently to the volcanic explosions. Proofs of a metamo^ 
phism probably due to the latter cause may sometimes be 
■een within the area of a neck. It is where the altered 
materials are of a fragmentary character that the nature 
and amount of this cl^ge can be best estimated. What 
was o^inally volcanic dust has been converted into a 
crystaUiue and even porphyritio moss, through which, 
however, the likewise intensdy altered blocks interspersed 
through the agglomerate are still recognizabla Such blocks 
as, from the nature of their substance, must have offered 
most resistance to change, — pieces of sandstone or quartz, 
for example, — stand out prominently in the altered mass, 
though even they have undergone more or less modification, 
the sandstone being converted into vitreous quartz-rock. 


Section IT, — Voleanie, InUrbedded, or ContemporaneouB 
Igneoua Roche, 

The rocks comprised in this section have all teen ejected 
to the surface like the lava-streams and showers of adies of 
modern volcanoea It is erident that on the whole they 
mnst^ agree in lithological characters with those rocks, 
described in the previous section, which have been 
extravasated by volcanic efforts though not quite reaching 
the surface. Yet^ they have some well-marked genenS 
characters, of which the most important may be thus 
stated. (1.) They occur as beds or sheets which conform 
.to the tedding of the strata among which they are inter- 
calated. (2,)^ They do not break into or involve portions 
of the overlying beds, (3.) The upper and under po^ 
tions of the lava sheets present commonly a scoriaceooi 
or vesicular character, which may even be found extending 
throughout the whole of a sheet (4.) Beds of tuff art 
frequently iuterstratified with the crystalline sheets. 

I. Crystalline. — While the underground course of a 
protruded mass of molten igneous rock has widely varie ^ 
according to the shape of the channel through which it pro- 
ceedec^ and in which, as in a mould, it solidified, the 
behaviour of the rook, once poured out at the surface, has 
been much more uniform. As in modern lava, the erupted 
rock has rolled along, varying in thickness and other minor 
characters, but retaining the broad general aspect of a bed or 
sheet. A comparison of such a bed with one of the intrusive 
sheets already described shows that in several important 
respects they differ from each other. An intrusive sheet is 
closest in grain near its upper and under surfaces. A con- 
temporaneous bed or true lava-flow, on the contrary, is there 
usually most open and scorioceous. In the one case we 
rarely see vesicles or amygdules, in the other they often 
abound. However rough the upper surface of an inter- 
bedded sheet may be, it never sends out veins into nor 
encloses portions of the superincumbent rocks, which, how- 
ever, sometimes contain portions of it, and wrap round its 
hummocky irregularities, as shown in fig. 67. Occosion- 
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ally it may be observed to be full of rents which have been 
filled up with sandstone or other sedimentary material. In 
these cases we see that the lava cracked in solidifying, and 
that sand was washed into the fissures where it consolidated. 
The amygdaloidal cavities throughout an intertedded sheet, 
but more especially at the top, may often be noticed with 
an elongated form, and even pulled out into tnbe-like 
hollows in one general direction, which was obviously the 
line of movement of the yet viscous mass. 

Some kinds of rock when occurring in interbedded sheets 
are apt to assume a system of columnar jointing. Basalt 
in particular is distinguished by the frequency and perfec- 
tion of its columns. The Giant’s Causeway and the cliffs of 
Staffa, of Ardtun in Mull, and of Loch Stafiin in Skye are 
well-known examples. The columns are set perpendicularly 
to the two cooling surfaces, that is, to the top and tettom 
of the bed. Any inclination from the horizontal in the 
disposition of the bed will cause a corresponding departure 
from the vertical on the part of the columns. Sometimes 
the columns are arched or curved, as in the Clam-shell Cavq, 
Staffa. 


X. — 40 
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A. tingle interbedded sheet of ciystalline rock seldom 
occurs by itself without any other volcanic accomj^iment 
It is usually associated at least with bands of tuff showing 
that the emission of lava was not unattended with frag- 
mentary sections. In the majority of cases it will be 
found to form part of a series of mterbedded sheets with 
intercalated tuffs. Vast piles of such consecutive flows, 
rencliing a total depth of several thousand feet, remain to 
witness the energy of former volcanic vents. 

II. Feagmektal. — Tlie rocks embraced under this term 
include all the fragmentary volcanic ejections which enter 
into the composition of the earth’s crust, from the coarsest, 
agglomerate to the finest tuff. They differ in lithological 
character, according to the nature of the lavas with which 
they are associated and from which they have been derived. 
Thus in a region of trachyte-lavas, we have trachyte-ti^s, 
trachyte-breccias; in one of basalti^ we find basalt-breccias, 
basalt-agglomerates, basalt-tuffs; in one of obsidians, we 
meet with pumiceous tuffs and breccias. The fragmentary 
matter has been ejected from volcanic vents, and has fallen 
partly back into the funnels of discharge, partly over the 
surrounding area. It is therefore apt to be more or less 
mingled with ordinary sedimentaiy detritus. We find it 
indeed passing insensibly into sandstone, shale, limestone, 
and other strata. 

Groat differences occur in the texture of fragmental rocks 
even in the same volcanic districts. They are often coarse 
and tumultuous at or near the vents, and fine-grained at a 
distance. Alternations of gravelly pc/)crt9to-like tuff with 
fi very fine-grained ‘*ash” may frequently be observed. 
Large blocks of lava-form roc^ as well os of the strata 
through which the volcanic explosions have taken place, 
occur iu the tuffs of most old volcanic districts. 

It has been already pointed out that agglomerate and 
tuff ore not infrequently to be met with occupying the 
sites of the vents of eruption. Their most common disposi- 
tion, however, is in beds either alone or associated with 
interbedded lavas. Masses of fine or gravelly tuff several 
hundreds of feet in thickness, without the intervention of 
any lava-bed, may be obsei^ved in the volcanic districts of 
the Old Bed Sandstone and Carboniferous systems in 
Scotland. On the other hand, in these same areas thin 
seams of tuff may be seen interlaminated with ordinary 
sandstone, shale, or limestone. In the one case we have 
evidence of long-continued and powerful volcanic action, 
during which fragmentary materials were showered out and 
spread over the water-basins to the esclusion of ordinary 
sediment. In the other we have proof of feeble intermittent 
volcanic explosions, whereby light showers of dust were 
discharged, which settled down quietly amidst the sand, 
mud, or limestone accumulating around at the time. Und er 
these latter circumstances tuffs often became fossiliferous ; 
they enclose tlie remains of such plants and animals os 
might be lying on the lake-bottom or sea floor over which 
the showers of volcanic dust fell, and thus they form a con- 
necting link between aqueous and igneous rocks. 

VIII.— Metamorphic Rocks as Parts op the 
Abchitecture op the Earth’s Crust. 

In part ii (a^, p. 235) some account has been given 
of the composition of certain foliated rocks frequently met 
with in the central portions of mountain chains and else- 
where, lying beneath gMlogical formations of high antiquity. 
In part iiL, in the discussion of the hypogene causes of 
change within the earth’s crust, reference was again made 
to these tockB, and they were alluded to as examples of 
the effects of subterranean processes altering the original 
character of large mineral masses (ante, p. 263). Th^ 
were tl^re cited os metamorphic rocks, but their characters 
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as iutegml parts of the earth’s crust were reserved for dis- 
cussion in the present part of this articla 

At the outset some caution must be employed as to the 
exact meaning in which the terms metamorphism ” and 
metamorphosed” are employed. In a oertain sense it 
may be said that all or nearly all rooks have been metamor- 
phosed, since it is exceptional to find any, at least among 
such as are not in a geological sense of modem date, which 
do not show, when closely examined, proofs of having been 
altered by the action of percolating water or other doily 
acting metamoi^hic agent Even a solid crystalline mass 
whioo, when viewed on a fresh fracture with a good lens, 
seems to consist of unchanged crystalline particles will 
usually betray under the microscope unmistakable evidence 
of alteration. And this alteration may go on until the 
whole internal organization of the rock has been readjusted, 
though the external form may still remain such as liardly 
to indicate the change, or to suggest that any new name 
should be given to the recomposed rock. Among many 
i^eous rocks, particularly the more basic kinds, as basalts, 
diorites, olivine rocks, Ac., metamorphism of this kind may 
be studied in all its stages. 

But it is not to alteration of this nature, effected at the 
surface by meteoric water, that the term metamorphism is 
properly applied. Tliat word is reserved for the process 
of subterranean change above treated of (ante, p. 258), 
whereby a more or less complete transformation has been 
effected throughout vast mineral masses which, while under- 
going crystalline rearrangement, have usually suffered 
simvdtaneously enormous compression. Gneiss, mica-schist, 
and the other schistose or foliated rocks are typical ex- 
amples of the results of this metamorphic process. 

Three antagonistic opinions are at present entertained 
regarding the origin of these rocka Some geologists 
regard the ct3r8talline schists as plutonic rocks representing 
the early cooled crust of the earth, and suppose that a 
similar schistose structure has occasionally been super- 
induced by plutonic action on later sedimentary formations. 
Again, by some recent writers the Wernerian notion of 
cliemical precipitation has been revived, and the idea of 
metamorphism has been discarded. These authors suppose 
that the schistose rocks, in common with many pyroxenic 
and homblendic rocks (diabases, diorit^ Ac.), as well as 
masses in which serpentine, talc, chlorite, and epidote are 
prevailing minerals, have been deposited **for the most part 
as chemically-formed sediments or precipitates, and that the 
subsequent changes have been simply 'molecular, or at most 
confined in certain cases to reactions between the mingled 
elements of the sediments, with the elimination of water and 
carbonic acid,” To support tliis view, it is necessary to 
suppose that the rocks in question were formed during a 
period of the earth’s history when the ocean bad a consider- 
ably different relative proportion of mineral substances dis- 
solved in its waters, and consequently that tliey must be 
assigned to a very early geological period, anterior indeed 
to what are usually termed the Pewozoic a^^s. And, it 
becomes further needful to discredit the belief that any 
gneiss or schist can by possibility belong to one of the later 
stages of the geological record. The more thorough-going 
advocates of the pristine or '<eozoic” date and origind 
chemical deposition of the so-called metamorphic ” rocks 
do not hesitate to take this step, and endeavour, by ingeui- 
ons explanations, to show that the minority of geologists 
have mistaken the geological structure of the districts where 
these rocks have been supposed to be metamorphosed equi- 
valents of what elsewhere are Palseozoic, SMonda^, or 
Tertiary strata.^ Prevalent opinion supports the tliird or 
metamorphic theory, according to which the sdustose rocks 
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are held to be ocyeteUine traneformatioiis of ordinary eedi- 
mentary strata. The problem whether or not certi^n maues 
of gneiss or sohist represent equivalent unaltered sediment- 
ary rocks of other districts is mainly one of structural 
geology. It must be decided by the ^logist rather than 
the chemist It has been answered m the affirmative by 
she great majority of stratignphical geologists all over the 
worR We may not be entitled to assert that every mass 
of gneiss or schist is a metamorphosed sedimentary rock. 
Possibly some foliated rooks of extreme antiquity may have 
originated directly from chemical precipitation. But when 
it can be shown that ordinary stratified rocks have been 
converted into schist and gneiss, it seems permissible to 
hold that all such rocks have had a similar origiui at 
least until good reasons can be adduced against that 
view. 

It is evident that if the so-called metamorphic rooks can 
anywhere be seen to graduate into unaltered strata, it is 
there that they ought to be specially studied, and that light 
may be expected to bo oast on their origin and histoiy. It 
is customary to speak of metamorphism as being either 
local or regional, that is, being confined to one limited 
portion of a mass of rock, or as extending throughout the 
wtiole of the rock and over wide districts. It is doubtless 
from the first of these developments that we may hope to 
learn most regarding metamorphic changes. 

Local {ConAaet) Metam^irphim . — The simplest and most 
obviousexamplesof this kind of alteration occur where a mass 
of igneous rock has invaded sedimentary strata, which have 
in consequence been affected in lithological character along 
the margin of contact with the intrusive rock. Allusion 
has already been made to changes of this kind effected by 
intrusive sheets and dykes, and likewise traceable round 
the edges of ancient volcanic vents. Sandstones are con- 
verted into a lustrous crystalline quartz-rock ; shales and 
argillaceous strata are indurated into porcellanite, jasper, 
flinty-slate, or some analogous product Limestones are 
made crystalline ; coals are charred, turned into anthracite, 
and sometimes even into graphite. These metamorphisms 
extend to very variable distances from the intrusive rock. 
Sometimes they are scarcely perceptible at all, and disap- 
pear within a space of a few inches. In other cases they 
extend for some feet, and in the cose of some coal-seams 
even to 50 yards or more. 

It is around bosses of granite however that the most 
marked examples of local metamorphism can be observed. 
On a previous page some account has been given of the way 
in which the Silurian rooks of Ireland and the sopth of 
Scotland are pierced by large masses of granite, and how, 
as they approach the granite even at a horizontal distance of 
a mile or more, they begin to assume a micaceous foliated 
texture which becomes more and more marked until, along 
the mai^m of the granite, they pass into true mica-schist 
and gne^ The identity of orixin between these schistose 
masses and the grey wackes and imales beyond the metamor- 
pliLc zone does not admit of any question. The unaltered 
rocks can be followed step by step mto and through the 
stages of alteration, until they are found to have acquired 
the genuine gneissic or schistose structure. Moreover, it 
may be observed that all the bands of sedimentary rock do 
not give rise to the same kinds of metamorphic products. 
Some kinds of strata nre more prone to iteration than 
others, and give rise to more perfect schists. In the south 
of Scotland, for example, certain greywackes and grits 
formed of a granular mixture of quartz-sand, felspar, clay, 
and various decomposition products, have been metamor- 
phosed into perfect mica-schist, while some bands of black 
anthracitic ara mptolitic diale have merely been intensely 
indurated and Aattered. Many districts in Scotland, in 
Ireland, in the lake country of England, and in Wales might 
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be died as funding examples of this gradual conversion 
of ordinary sedimentary rocks into tme schists. 

Regional MetamarpkUnL — ^If then it can be proved 
that over limited areas thoroughly foliated rocks have been 
produced by the transformation of ordinary sedimentary 
strata, a praumption is established in favour of a similar 
mode of origin for foliated rocks elsewhere and over wider 
regions. Ibere occur many vast spaces of the earth’s 
Bt^ace occupied by foliated rocks. In Finland, Scandi- 
navia, and the Scottish Highlands tracts many thousands 
of square miles in extent consist of gneiss, mica-schist, 
hornblende-rock, and other members of the same great 
family of rocka A large portion of British North America 
lies upon similar mineral masses. Bocks of thb type com- 
monly rise also along the core of great mountain ranges, 
as in the Alps and in the Bocky Mountaina If these rocks 
which cover such vast areas were originally ordinary sedi- 
mentary rocks, they must have been metamorphosed, not by 
mere local protrusions of igneous matter, but by some 
general procesa 

Ghxtdationa qf Metamorphiim . — ^We have seen above that 
the nature and extent of the alteration experienced by rocks 
have been regulated, not merely by the vigour of the meta- 
morphic process, but by the composition and structure of 
the rocks themselvea A siliceous sandstone, for instance, 
containing little or no aluminous or other admixture, seems 
to be capable of retaining much of its original character, 
while surrounding or intercalated less purely quartzose 
beds have been completely changed. It is converted into 
quartz-rock, but still shows the rounded quartz erains of 
the original sand. In proportion as the sand has been 
mixed with clay it has produced a rock more susceptible of 
change. The argillaceous (or magnesian) cement has been 
attacked, and in the process of change the quartz-sand has 
been affected. Mica in one or other of its various forms, 
aluminous or magnesian, has very generally appeared, and 
in proportion to its development has the foliated structure 
been made apparent Hence we may obtain every ^da- 
tion from a quartz-rock or grit into a true mica-schist or 
gneiss. 

Production of Foliation , — The term ** foliation” means 
the separation of a rock into approximately parallel or 
lenticular crystalline layers or folia of different mineral 
composition. It implies a segregation and crystallization 
of mineral matter along distinct planes. Those who main- 
tain the original chemical precipitation of the most ancient 
gneisses and schists believe that the folia mark the strati- 
fication of the successive layers of deposit. Those, on the 
other hand, who hold that ^ the schistose rocks about the 
origin of which any satisfactory conclusion can be reached 
were originally mechanical sediments of ordinary kinds, 
regard the folia as coincident generally with the stratifica- 
tion of these sediments. 

The folia of a gneiss or schist are crystalline aggregates 
which along their planes of mutual contact are as it were 
welded or felted into each other by the interlacing of their 
severid component crystala They are destitute, as a rule, 
of the parallelism, flatness, and persistence so characteristic 
of stratification. On the contrary they are apt to swell 
out into thick concretionary aggregations and to die out 
rapidly; they exhibit a wavy, crumpled, or puckered 
arrangement traceable in vast folds on the side of a moun 
tain, and yet descending even to such minute corrugation 
as can only be detected by the microscope. 

Foliation occurring in altered sedimentary rocks must be 
due to a crystallization and rearrangement of the chemical 
constituents of these rocks along certain lines. On a former 
page (ante, p. 263) it was pointed out tliat this kmd 
of metamorpnisro would as a rule proceed along the lines 
of stratification. Doubtless in the vast majority of cases 
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ihe planes of foliation are ooineident with tibe general 
direction of t^ stratification. The metamorphic r^s of 
the SoottiA Higli^ds famish adnurable proofii of this 
fact Bands of qnarto-rook and schist idtemate with each 
other and with sones of limestone, precisely as beds of 
sandstone, shale, and limestone do in unaltered formations. 
Thin seams of pebbly grit with well-rounded wate^wora 
pebbles may be observed running parallel with the folia 
of a schist, as a seam of fine grit or conglomerate may be 
seen to do in a series of shales. Nay, even the false-bedding 
so characteristic of mechanical sediment may be obMrved 
among these metamorphic rocks. The metamorphism is 
not uniform in these regions. Here and there it becomes 
intensified, and the rodu assume a thoroughly crystalline 
and much disturbed aspect. But as they recede from 
these areas they are fou^ to lose much of their foliated 
character, and indeed to present such slight traces of meta- 
morphism that they can be at once recognised as grey- 
wackes, grits, and shales. Moreover, they have been thrown 
into anticlinal and synclinal folds, and in these and other 
larger features of geological stracture they differ in no essen- 
tial respect from ordinary unaltered strata. Lastly, fossili- 
ferous limestones containing Silurian shells have b^n found 
at their base, so that they have all been formed long after 
the seas over the area of Britain had been tenanted by 
living organisms. 

Professor Sedgwick and Mr Darwin pointed out many 
years ago that a crystalline rearrangement of minend 
matter has in some cases taken place along the planes 
of cleavage. We have already observed that the water 
which has been the great agent of metamorphism must 
always have followed the dominant divisional planes of a 
rock If these planes were those of cleavage, the foliation 
would doubtless be produced along them, irrespective of 
the original laminae of deposit. So long as the rock 
remained tolerably homogeneous in chemical composition, 
there seems no reason why foliation along the cleavage 
should differ in any material respect from that along strati- 
fication. But it may be doubted whether a cleavage 
foliation could run without sensible and even very serious 
interruptions over wide areas. For, in the first place, in 
most large masses of sedimentary matter we encounter 
alternations of different kinds of sediment, which could 
not but produce distinct kinds of rock under the in- 
ftuence of metamorphic change. In the second place, 
cleavage depends for its perfection and continuity on the 
fineness of grain of the rock through which it runs. While 
exceedingly perfect in a mass of argillaceous strata, it 
becomes feebler or even dies out in a coarse sandy or gritty 
rock. Hence, where foliation coincides with cleavage over 
large tracts, there mil almost certainly be bands, more or 
less distinct, coincident with the original stratification, 
and running oblique to the general foliation, like bedding 
and cleavage, save where these two kinds of structure may 
happen to coalesce. 

In a region of intense metamorphism the foliation of the 
schists may be observed to become here and there some- 
what indefinite, until it disappears altogether, and the rocks 
assume a thoroughly granitic character. ]^tween gneiss 
and granite there is no difference in mineralogical eomposi- 
tion ; in the one rock the minerals are arranged in folia, in 
the other they have no definite arrangement. Gneiss 
might be called a foliated granite ; granite might be termed 
a non-foliated gneiss. The two rocks may be observed to 
graduate into each other. In Aberdeenshire, for ezamph^ 
the ^mmon grey mica-schist and gneiss may be seen to 
pass insensibly into the ordinary grey granite. In such 
cases it has bMn naturally concluded that granite is the 
ultimate stage of metamorphisim Judged merely from 
their composition and microscopic structure, an intrusive 


granite connected with igneous protmsions and a metoor- 
phic granite representing the uiorough transformation of 
stratified rook cannot be distin^ished from each other. 

There is thus notMng imprmble in the idea that the 
same mineral particles may have gone through many suc« 
cessive cycles of change. We may suppose them to have been 
originally part of a granite mass^ and to have been subset 
quently exposed at the surface b^ enormous denudation. 
Worn away from their parent granite they would be washed 
down with other particles, and spread out under water as 
parts of sandy or muddy deposits. Buried under a gradual 
accumulation of sedimentary material thousands of feet in 
thickness they might be depressed deep beneath the surface, 
and be thus brought within the influence of metamorphism. 
Gradually recomposed, crystallized, and converted into 
schistose rock, they might be eventually reduced to the 
condition of granite, and protruded into some of the over- 
lying less metamorphosed masses in the form of granite 
veins. Or we may conceive, as already (anfs, p. S09) sug- 
gested, that a communication was opened between the 
granite thus produced and the surface, and that the original 
mineral particles, whose vicissitudes we have been tracing, 
were erupted to the surface as part of a stream of lava. 

Possible Metamorphism of Ipneous Bocks. — ^In most large 
tracts of foliated rocks there occur masses less distinctly 
foliated or quite granitoid in texture, formed mainly of 
hornblende or of that mineral in combination with others. 
Zones or bosses of hornblende-rock and hornblende-schist 
frequently appear among gneiss and mica-Bchist Varieties 
of quartz-porphyry occur in a similar way. Bands of fine 
unctuous chloritio schists may also often be traced. It is 
not easy to understand how such rocks, at least those con- 
taining a largo percentage of magnesia, could be produced 
by the metamorphism of ordinary sediment. The difficulty 
may perhaps be removed if we regard them as having 
originally been ^neous rocks, either erupted at the surface 
or intrusively injected among the surrounding rooks previous 
to metamorphism. Such mineral masses as varieties of 
syenite and diorite, rich in hornblende or other magnesian 
silicates, might have been the original condition of many of 
the rocks here referred to. The fine magnesian schists 
might be regarded as having been at first tuffs associated 
with the lava-form masses. 

Sti'ucture of Metamorphic Bocks in the Field. — ^As the 
series of metamorphic rooks ranges from scarcely altered 
sedimentary strata on the one hand to crystalline amorphous 
granitic masses on the other, they must obviously possess 
a great range of structure as parts of the architecture of riie 
soUd land. In particular they must under different circum- 
stances present the features now of aqueous and now of 
igneous rocks. The most typical form of metamorphism 
being foliation, we may consider the structure of foliated 
rocks as the most characteristio. From what has been said 
above, it is evident that the planes of foliation give the 
rocks a general resemblance to stratified set^entaiy 
masses. But these planes are seldom so definite^ and per- 
sistent as those of stratification. They do not impart to 
the rocks riie same tendency to split up into well-marked 
parallel beds. On the contrary they are often so felted or 
welded together, especially in the coarse and most crystal- 
line gneisses, that they hardly serve as divisional planes at 
all, but leave the firm tough rock to split up along other 
lines. 

With care and patience lines of anticlinal and synclinal 
fold may often be traced among foliated as well as among 
unaltered rocks. But the unravelling of these and other 
features of structure is much more difficult than among 
ordinary stratified formations. This arises partly from 
the frequent absence of conspicuous and persistent bands 
which could be used as horizons in worki^ out geological 
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structure, partly from the abundant crumpling which most 
foliated ro^ hjave undergone, whereby the continuity of the 
individual bands is much disturbed or entirely destroyed. 

The joints among foliated rocks to which the regular and 
parallel folia impart a parked fissility resemble those 
among sedimenta^ strata. Where, however, the foliation 
is of a more massive kind, as in the coarser varieties of 
gneiss, the system of jointing approximates to that of 
granite or one of the more crystalline igneous rocks. 

IX. Mixebal Vkins. 

The fissures which so abundantly traverse the crust of 
the earth have in many instances served as places for the 
deposit of mineral matter quite distinct from that of the 
rocks through which they run. As metallic ores frequently 
occur among the minerals so deposited, and have been ex- 
tensively worked, a large amount of information has been 
obtained by mining operations regarding these fissures, 
or, as they are termed, mineral veins, A general though not 
invariable relation exists between the nature of the minerals 
in the fissures and that of the contiguous rocks. When the 
latter are calcareous, calcite usually forms a conspicuous 
feature in the veins; among siliceous rocks quartz is 
abundant These and the other minerals are for the most 
part well crystallized or at least largely crystalline in the 
veins, even when the adjoining rocks are granular or 
amorphous. They are termed vein-etonee. Since the 
joints, faults, and fissures which have been filled with new 
mineral substances are commonly highly inclined or 
vertical, mineral veins generally run as steep wall-like 
bands across the rocks in which they occur. Their 
minerals are arranged in strips, which on the whole run 
parallel with the walls of the vein (fig. 58 j. 
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Mineral veins become metalliferom^ when among their 
vein-stones there occur detached ciystals or particles, or 
branching strings and threads, or concretionary masses or 
parallel ^nds of native metal, or of the snlphides, oxides, or 
other ores of metals. The association of these various sub- 
stances within the two walls or cheeks of a vein is often in 
a doable set of parallel bands, those in one-half of the vein 
being repeated in the other. The middle of the vein, for 
example, may consist of galena flanked and partially mixed 
up with ziuc-blende and pyrites. On either side of this 
central rib there may be a layer of some veinstone, perhaps 
fluor spar, then a duplicate baud of another veinstone, such 
as baiytes or quartz, and so on, to the outer edge of the 
vein (fig. 58). In other oases, as in auriferous veins of 
quartz, the vein consists whoUy or almost wholly of one 
vein«8tone through which the ore is diueminated in minute 
grains and strings, so that the vein-stone must be extracted 
and oruzhed to obtain the metal by washing. 


i 0 G Y 317 

Minerd veins (ibefsa, raieifeins) vary in thickness from 
only an inch or less up to many fathoma Extraordinary 
va^tions may be traced even in the course of the same 
vein, a breadth of several feet or yards rapidly diminish- 
ing until the two walls nearly or quite meet, to the exclu- 
sion of the minerals of the vein. Similar diversities 
may be observed in the horizontal extent of veins, some 
being traceable for miles, others disappearing in a few 
yards. 

They sometimes occupy fissures without any throw, but 
most frequently seem to occur along lines of fault. In 
some cases indeed it can be shown that dislocation has 
taken place after some portion of the vein had been formed, 
but before the completion of the process. They usually 
send out branches, and in some mining districts do this to 
such an extent that it becomes hardly possible to identify 
the main vein among its numerous offshoots. 

Tlie direction of the veins varies in different districts. 
Two series may often be traced, — a xjrincipal series running 
in one general direction, and a minor set crossing the first 
at right angles or obliquely. Great differences in the rich- 
ness of a metallic lode may be observed as it is worked 
vertically and horizontally, some ot these depending in a 
way not easily explained upon the nature of the surround- 
ing rock. Ajnong the Cornish lodes, for example, some 
contain copper only where they traverse the Devonian slates^ 
and lose it where they enter the granite, where tin takes its 
place. In the lead tracts of the north of England the 
metal diminishes where the veins lie in shale, and augments 
where they run through limestone. 

In some rocks, more especially in limestones, large sub- 
terranean cavities have been filled with vein-stones and ores. 
The iron mines of the English lake district, for example, 
lie in the Carboniferous Limestone, where tunnels and 
caverns anciently dissolved out of the rock by per- 
colating or running water have been subsequontly filled 
up with haematite. In the lead districts of the north of 
England also, similar cavities have received a plentiful 
deposit of vein-stones and galena with its accompanying 
ores. 

Various theories have been proposed to account for the 
infilling of mineral veins. Of these the most noteworthy 
are — (1) the theory of lateral segregation, — which teaches 
that the substances in the veins have been derived from the 
adjacent rocks by a process of solution and redeposit; and 
(2) the theory of inking from below, — according to which 
the minerals and ores were introduced from below dissolved 
in water or steam, or by sublimation, or by igneous fusion 
and injection. 

The fact that the nature and amount of the minerals, and 
especially of the ores, in a vein vary with the nature of the 
surroun<Ung rocks seems to show that these rocks have had 
a certain ii^uence on the precipitation of mineral matter in 
the fissures passing through them. But that this mineral 
matter came chiefly from below appears almost certain. The 
phenomena of the ascent of hot water in volcanic districts 
afford a close analogy to what has occurred in mineral veins. 
It is known that at the present time various minerals, in- 
cluding silica, both crystalline and calcedonic, and various 
metallic snlphides, are being deposited in fissures up which 
hot water rws. At the same time it is conceivable that to 
some extent there may be a decomposition of the rocks on 
either side of a fissure, and tliat a portion of the mineral 
matter abstracted may be laid down in another form along 
the walls of the fissure, or, on the other hand, that the rocks 
on either side of the fissure may be permeated for some 
distance by Ae ascending waters, and that some of the 
mineFil snbstances carried up in solution may be deposit^ 
in the pores and cavities of these rocks as well as in the 
fissure itsdf. 
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X. UVCONFOBIUBIUTT. 

Where one aeries of rocks, whether of aqueous or igneous 
origin, has been laid down continuously and without dis- 
turbance upon another series, they are said to be eot{fbrm~ 
able. Thus in fig. 59 the sheets of rock numbered 1, 2, S, 
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anci 4 have succeeded each other in regular order, and ex- 
hibit a perfect conformability. They overlap each other, 
however, Na 2 extending beyond the edge of No. 1, No. 
3 beyond that of No. 2, and so on. Ascdready explained 
(p. 295), this structure points to a gradual subsidence and 
enlargement of the urea of deposit But all these conform- 
able beds repose against the older platform A, with which 
they have no direct connexion. That platform may consist 
of horizontal or inclined strata, or contorted schist, or 
crystalline igneous rocks. In any case there is a complete 
break between it and the overlying rooks, which rest 
successively on different parts of the older mass. This 
relation is termed an unconfonnability. The upper conform- 
able beds in fig. 59 are said to lie unconformably upon A. 

It is evident that this structure may occur in ordinary 
stratified, or in igneous, or in metamorphio rocks, or between 
any two of these great series. It is most familiarly dis- 
played among stratified masses, and can there be moat satis- 
factorily studied. The lines of bedding furnish a ready 
means of detecting differences of inclination and discordance 
of superposition. But even among igneous protrusions and 
in ancient metamorphic masses, distinct evidence of uncon- 
formability is not always difficult to trace. 

Though conformable rocks may usually «be presumed to 
have foUowed each other continuously without any great 
disturbance of geographical conditions, we cannot always be 
safe in such an inference. But an unconformability leaves 
no room to doubt that it marks a decided break in the con- 
tinuity of deposit. Hence no kind of geological structure 
is of higher importance in the interpretation of the history 
of the stratified formations of a country. In rare cases an 
unconformability may occur between two horizontal groups 
of strata. In fig. 60, for instance, a set of beds C is shown 
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Fig. 60.»l7nooiifonnitiilit7 among horlaontal teda. 
to lie conformably for some distance upon an older series <L 
Were nothing more to be seen than what appears towards 
the right hand, we might justifiably conclude the whole of 
the ro^ to be conformable. By passing to the left, how- 
ever, we should find evidence of the older group having been 
upraised and unequally denuded before the deposition of the 
newer. The denudation would show that the conformability 
was accidental, that the older rooks liad r^klly been upraised 
and worn down before the formation of ^e newer. In such 
a case the upheaval must have been so equable as not to 
disturb the norisontality of the lower rocks. 

As a rule, however, it seldom happens that movements 
of this kind have taken place over an extensive area so 
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equably as not to produce a want of conformability some- 
where between the older and newer rocks. Most frequently 
the older formations have been disturbed, tilted at various 
wgles, or even placed on end. They have likewise been 
irregularly and enormously worn down. Hence, instead of 
lying parallel, the younger beds run transgressively across 
the upturned denuded ends of the older. The greater the 
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disturbance of the older rocks the more marked is the un- 
conformability. In fig. 61, for instance, the series of beds 
A is uncomformably covered by the series C. At both 
sides of the arch the uncomformability is strongly marked, 
but at the centre d the two series seem to be conformable. 
An unconformability forms one of the great breaks in the 
geological record. In the foregoing figure, by way of illus* 
tration, we see at once that a notable hiatus in deposition, and 
therefore in geological chronology, must exist between series 
A and C. The older rocks had been deposited, folded, up- 
heaved, and worn down before the accumulation of the 
newer series upon their denuded edges. These changes 
must have demanded a considerable lapse of time. Yet, 
looking merely at the structure in itself, we have evidently 
no means of fixing, even relatively, the length of interval 
marked by an unconformability. The mere violence of con- 
trast between a set of vertical beds below and a horizontal 
group above it is no reliable criterion of the relative lapse 
of time between their deposition, for an older portion of a 
given formation might be tilted on end and be overlaid un- 
conformably by a later part of the same formation. A set 
of flat rocks of high geological antiquity might, on the other 
hand, be covered by a formation of comparatively recent 
date, yet in spite of the want of discordance between the 
two, they might have been separated by a large portion of 
the total sum of geological time. It is by the evidence of 
or^nic remains that &e relative importance of unconform- 
abilities must be measured, as will be explained in part v. 

Paramount though the effect of an unconformability may 
be in the geological structure of a country, it must Deve^ 
theless be in almost all cases local The disturbance by 
which it was produced can have effected but a comparatively 
circumscribed region, beyond the limits of which the con- 
tinuity of sedimentation may have been undisturbed. We 
may llierefore always expect to be able to fill up the ^ps 
in one district from the more complete geological formations 
of another. In fig. 61 we see timt something is wanting 
between A and C. But in the structure of another country 
or a different part of the same country we might discover 



Fio. SS.— Seetloa diOfrlng ih« gronpt of So. 61 In conformable feoniiioe. wOh tho 
Interrenlns blank (fi) anpplted. 

the complete succession, as in fig. 62, where the whole of the 
rocks succeed each otter conformably, and where the gap 
between A and C marked by the unconformability in fig. 
61 is bridged over by the intermediate gronp of strata E 
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PABT V.— FALiEONTOLOaiCAL GEOLOGY. 

Pal 8 Boatolog 7 is the science which treats of the stnic- 
ture, affinities, classification, and distribution in time of the 
forms of plant and animal life embedded in the rocks of the 
earth’s crust. In one sense it may be reg^ed as a branch 
of zoology and of botany, its daim in this view to rank as 
a separate science resting almost solely on the fact that of 
the forms with which it deals but a small proportion 
belong to the living world. In another aspect it may be 
looked upon as a branch of geology, seeing that its assist- 
ance is absolutely indispensable in many of the must fami- 
liar and fundamental problems of the latter science. It 
is under this last aspect that we have to regard it here. 
We shall consider merely those leading features of palseon- 
tologioal inquiry without some knowledge of which progress 
in modern geology would be impossible. 

Fo89iU . — Paleontological geology, then, deals with the 
foasilB or omnic remains preserved in the rocks, and endea- 
vours to ga&er from them information as to the history of 
the globe and its inhabitants. The term fossil,” mean- 
ing literally anything ^*dug up,” was formerly applied in- 
discriminately to any mineral substance taken out of the 
earth’s crust, whether organized or not. Ordinary minerals 
and rocks were thus included os fossils. For many years, 
however, the meaning of the word has been restricted, so 
as to include only the remains or traces of plants and 
animals preserved in any natural formation whether hard 
rock or superficial deposit. The idea of antiquity or relative 
date is not necessarily involved in this conception of the 
term. Thus the bones of a sheep buried under gravel and 
silt by a modern fiood, and tlie obscure crystalline traces of 
a coral in ancient masses of limestone, are equally fossils. 

Nor has the term fossil any limitation as to organic grade. 
It includes not merely the remains of organisms, but also 
whatever was directly connected with or produced by these 
organisms. Thus the resin which was exuded from trees of 
long-perished forests is as much a fossil as any portion of 
the stem, leaves, flowers, or fruit, and in some respects is 
even more valuable to the geologist than more detenninable 
remains of its parent trees, because it has often preserved 
in admirable perfection the insects which flitted about in 
the woodlands The burrows and trails of a worm preserved 
in sandstone and shale claim recognition as fossils, and 
indeed are commonly the only indications to be met with of 
the existence of annelide life among old geological forma- 
tions. The droppings of fishes and reptiles, called copro- 
lites, are excellent fossils, and tell their tale as to the 
presence of vertebrate life in ancient waters. The little 
agglutinated cases of the caddis-worm remain as fossils 
in formations from which perchance most other traces of 
life may have passed away. Nay, the very handiwork of 
man, when preserved m any natural manner, is entitled to 
rank among fossils ; as where his flint-implements have been 
dropped into the prehistoric gravels of river-valleys, or where 
his canoes have been buried in the silt of lake-l^ttoms. 

The term fossil, moreover, suffers no restriction as to the 
condition or state of preservation of any organism. In 
some rare instances the very flesh, skin, and hair of a 
mammal have been preserved for thousands of years, as in 
the case of the mammoths entombed within the frozen mud 
cliffs of Siberia. In most oases all of most of the original 
animal matter has disappeared, and the organum has Wn 
more or less completely mineralized or petrified. It often 
happens that the whole organism has decayed, and a mere 
cast in amorphous mineral matter, as sand, clay, ironstone, 
silica, or limestone remains ; yet all these variations must 
be comprised in the comprehensive term fossiL 

CfmditwM for the Pi^eeervatum of Organic Bemaine , — At 
the outset the question natnrally euggests itself how the 


remains of plants and animals come to have been preserved 
in rooks at all If we observe what takes place at ths 
preMnt day, aud argue that it may fairly be taken as an 
indication of what been the ordinary condition of things 
in the geological past, we see that there must have been so 
many chances against the couservation of either Miimal or 
plant remains that their occurrence among stratified forma- 
tions should be regarded as exceptional, and as the result 
of various fortunate accidents. 

L Consider, in the first place, what chances exist for the 
preservation of remains of the present fauna and flora of a 
country. The surface of the laud may be densely clothed 
with forest, and abundantly peopled with animal life. But 
the trees die and moulder into soil The animals, too, dis- 
appear, generation after generation, and leave no percep- 
tible traces of their existence. If we wera not aware from 
authentic records that central and northern £uro{)e was 
covered with vast forests at the l>eginuing of our era, how 
could we know this fact? What has become of the 
herds of wild oxen, the bears, wolves, and other denizens 
of primeval Europe? How could we prove from the ex- 
amination of the surface soil of any country that those 
creatures had once abounded there ? We might search in 
vain for any such superficiiU traces, and would learn by so 
doing that the law of nature is everywhere ‘‘dust to dust.” 

The conditions fur the preservation of any relics of the 
plant and auimpl life of a terrestrial surface must therefore 
be always exceptional. They are supplied only where the 
organic remains can be protected from the air and su^ier- 
ficial decay. Hence they may be observed in 

1. Lakes . — Over the floor of a lake deposits of silt, 
peat, marl, Ac., are formed. Into these the stems, branches, 
leaves, flowers, fruits, or seeds of plants from the neigh- 
bouring land may be carried, together with the bodies of 
land animals, insects, and birds. An occasional storm may 
blow the lighter debris of the woodlands into the water. 
Such portions of the wreck as did not float, and were not 
washed ashore again, might sink to the bottom. Of these 
the larger part would in most coses probably rot away, so 
that, in the end, only a very small fraction of the whole 
vegetable matter cast over the lake by the wind would be 
covered up aud preserved at the bottom. In like manner 
the animal remains swept by winds or by river floods into 
the lake would run so many risks of dissolution that only 
a proportion of them, and probably merely a small propor- 
tion, would be preserved. When we consider these chances 
against the conservation of the vegetable and animal life 
of the land, we must admit that,, at the best, lake-bottoms 
can contain but a meagre and imperfect representation of 
the abundant life of the adjacent hills and plains. 

Butlakeshave a distinct flora and faunaof theirown. Their 
aquatic plants may be entombed in the gathering deposits 
of the bottom. Their mollusks, of characteristic types, some- 
times form, by the accumulation of their remains, sheets of 
soft calcareous marl, in which many of the undecayed shelb 
are preserved. Their fishes, likewise distinctly lacustrine, 
no doubt must often be entombed in the silt or marl. 

•2. Peat-moesee , — Wild animals venturing on the more 
treacherous watery parts of a peat-bog are sometimes 
engulphed or “laired.” The antiseptic qualities of the 
peat preserve such remains from decay. Hence from 
European peat-mosses numerous remains of deer and oxen 
have been exhumed. Evidently the larger beaste of the 
forest ought chiefly to be looked for in these localities. 

3. Ddtae at River Mouths . — From what has been said 
in previous pages {ank^ pp. 276-8) regarding the geologic^ 
operatioDB of rivers, it is obvious that to some extent both 
the flora and the fauna of the land may be buried among 
the sand and silt of deltas. When we consider, however, 
that though occasional or frequent river-floods sweep down 
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treei, herbage, and the bodies of land animalsi the remaini 
so transport ran every risk of decaying or being other* 
wise destroyed while stiU afloat, and that even if they reach 
the bottom they will tend to dissolntion there unless 
speedily covered up and protected by fresh sediuienti we 
must perceive that delta formations can scarcely be ex- 
pected to give us more than a meagre outline of the varied 
terrestrial flora and fauna^ 

4. Oavei-ns . — ^These are eminently adapted for the pre- 
servation of the higher forms of termtrid lite. Most of 
our knowledge of the prehistoric mammalian fauna of 
Europe is derived from what has been disinterred from 
hoiM<ave$, As these recesses lie for the most part in lime- 
stone or in calcareous rook, their floors are commonly coated 
with stalagmite from the drip of the roof ; and as this de- 
posit is of great closeness and durability it has effectually 
preserved whatever it has covered or enveloped. The 
caves have in many instances served predatory beasts, like 
the hyaena, cave-lion, and cave-boar, as dens in which they 
slept, and into which some of them dragged their prey. 
In other oases they have been merely holes into whi^ 
different animals crawled to die, or into which they fell or 
were swept by inundations. Under whatever circum- 
stances the animals loft their remains in these subter- 
ranean retreats, the result has been that the bones have 
been covered up and preserved. Still, we must admit that 
after all but a mere fraction even of the mammals of the 
time would enter the caves, and therefore that the evi- 
dence of the cavern-deposits, profoundly interesting and 
valuable as it is, presents us with merely a glimpse of one 
aspect of the life of the land. 

IL In the next place, if we turn to the sea, we find C6]> 
tainly many more favourable conditions for the preservation 
of organic forms, but also many circumstances which 
operate against it While the level of the land remains 
stationary, there can be but little effective entombment of 
marine organisms in littoral deposits ; for only a limited 
accumulation of sediment will be formed until subsidence 
of the sea-floor takes place. In the trifling beds of sand 
or mvel thrown up on a stationary shore, only the harder 
and more durable forms of life, such as gasteropods and 
lamellibranchs, which cau withstand the triturating effects 
of the beach waves, are likely to remain uoeffaced. 

Below tide-marks, along the margin of the land where 
sediment is gradually deposited, the conditions are favour- 
able for the preservation of marine organisms. Sheets of 
sand and mud are there laid down. In those sediments the 
harder parts of many forms of life may be entombed and 
protected from decay. But only a small proportion of the 
total marine fauna may be expected to occur in such 
deposits. At the best, merely littoral and shallow-wator 
forms will occur, and even under the most favourable con- 
ditions they will represent but a fraction of the whole assem- 
blage of life in these juxta -terrestrial parts of the ocean. 
As we recede from the laud the rate of deposition of sedi- 
ment on the sea-floor must become feebler, until in the 
remote central abysses it reaches a hardly appreciable mini- 
mum. Except, therefore, where organic deposits, such as 
ooae, are forming in these more pelagic regions, the condi- 
tions must be on the whole unfavourable for the preserva- 
tion of any adequate representation of the deep-sea fauna. 
Hard enduring objects, such as teeth and bones, may slowly 
aocomulate and he protected by a coating of peroxide of 
manganese, or of some of the silicates above (p. 288) 
referred to as now forming here and there over the deep- 
searbottom. But snoh a deposit, if raised into land, would 
eoimly bat a meagre picture of the life of the sea. 

We must oondode therefore that of the whole sea-floor 
the area best adapted for pvsMrving a varied suite of 
marine organic eznvim is that belt whkfh, nmning along 


the margin of the land, is ever receiving fresh layers of 
sediment transported hy rivers and currents from the 
a^acent shores. The most favourable conditions for the 
accumulation of a thick mass of marine fossiliferous strata 
will arise when the area of deposit is undergoing a gradual 
subsidence. If the rate of depression and that of deposit 
were equal, or nearly so, the movement might proceed for 
a vast period without pr^ucing any great apparent 
in marine geography, and even wiAout senoudy affecting 
the distribution of life over the searfloor within the area 
of subsidence. Hundreds or thousands of feet of sedi- 
mentary strata might in this way be heaped up round the 
continents, containing a fragmentary series of organic re- 
mains belonging to those forms of shallow-water life 
which had hard parts capable of preservation. 

There can be little doubt that such has in fact been the 
history of the main mass of stratified formations in the 
earth’s crust. These piles cf marine strata have unques- 
tionably been laid down in comparatively shallow water 
within the area of deposit of terrestrial sediment Their 
great depth seems only explicable by prolonged and repeated 
movements of subsidence, interrupted, however, as we know, 
by other movements of a contrary kind. These geographical 
changes affected at once the do]>os[tion of inorganic mate- 
rials and the succession of organic forms. One series 
strata is sometimes abruptly succeeded by another of a very 
different character, and we generally find a corresponding 
contrast between their respective organic contents. 

It follows from these conclusions that representatives of 
the abyssal deposits of the central oceans are not likely to 
be met with among the geological formations of past times. 
Thanks to the great work done by the ** Challenger ” expe- 
dition, we now know what are the leading characters of 
these abyssal deposits of the present day. They have 
absolutely no analogy among the formations of the earth's 
crust l^oy differ, indeed, so entirely from any formation 
which geologists considered to be of deep-water origin as to 
indicate that from early geological times, the present great 
areas of land and sea have remained on the whole where 
they are, and that the land consists mainly of strata formed 
at successive epochs of terrestrial debris laid down in the 
surrounding shallow sea. 

Rdativt Value of Organic Remahie as Fossils . — As the 
conditions for the preservation of organic remains exist 
more favourably under the sea than bn land, marine organ- 
isms must be far more abundantly conserved than those 
of the land. This is true to4ay, and has been true in all 
past ^logical time. Hence for the purposes of the geolo- 
gist we fossil remains of marine forms of life fdr surpass 
all others iu value. Among them there will necessarily be 
a gradation of ipiportance regulated chiefly by their relative 
abundance. Now, of all the marine tribes wUch live within 
the juxta-terrestrial belt of sedimentation, unquestionably 
the MMusca stand in the place of pre-eminence as regards 
their aptitude for becoming fossils. In the first place they 
almost all possess a hard durable shel^ capable of resisting 
considerable abrasion, and readily passing into a mineralued 
condition. In the next place they are extremely abundant 
both as to individuals and genera. They occur on the 
shore within tide mark, and range thence down into the 
abysses. Moreover, they appear to have possessed thoee 
qualifications from early geological times. In the marine 
MoUusea^ therefore, we haye a common ground of compari* 
eon between the stratified formations of different periods. 
They have been styled the alphabet of palieontol^ioal 
inquiry. It will be seen, as we proceed, how modi in the 
interpretation of geologic^ history depends upon the testi- 
mony of sea-ehellB. 

linking at the organisms of tlie land, we perceive tliat^ 
as a mle, the abnndwt terrestrial flora has a oomparativelj 
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wnall chance of being well repreeented in a foesil state, that 
in d eed , as a role, onty that portion of it of which the leaves, 
twigs, flowers, and fruits are blown into lakes is likely to 
be partially preserved. TerrestrU plants, therefore, occ^ 
in oomparative rarity among stratified rocks, and furnish in 
oonsequenoe only limited means of comparison between the 
formations of difierent ages and countries. Of land animals 
the vast m^ority perish and leave no permanent trace of 
their existence. Predatory and other forms whose remains 
may be looked for in caverns or peat-mosses, must occur 
more numerously in the fossil state than birds, and are 
correspondingly more valuable to the geologist for the com- 
parison of different strata. 

Relative Age ofFoesUe . — Although absolute dates cannot 
be ^ed in geological chronology, it is not difficult to deter- 
mine the relative age of different strata, and consequently 
of their enclosed organic remains. For this purpose the 
fundamental law is based on what is termed the order of 
superposition.” This law may be thus defined : — ^in a series 
of stratified formations the older must underlie the younger. 
It is not needful that we should actually see the one lying 
below the other. If a continuous conformable succession of 
strata dips steadily in one direction we know that the beds 
at the one end must underlie those at the other, because 
we can trace the whole succession of beds between them. 
Bare instances occur where strata have been so folded by 
great terrestrial disturbance that the younger are made to 
underlie the older. But this inversion can usually be made 
quite dear from other evidence. The true order of supers 
position is decisive of the relative ages of stratified rocks. 

If therefore formations lie regularly above each other, 
B upon A, C upon B, D upon C, and so on, it is evident 
that the organic remains found in A must have lived and 
died before those in B were entombed; the latter must 
have been covered up before those in C, and these again 
before those in D. The chronological sequence of fossils 
must be determined first of all by me order of superposition 
of their endosing strata. There is nothing in the fossils 
themselves, apart from experience, to fix their date. Unless, 
for example, we knew from observation or testimony that 
Rhynchondla pleurodon is a shell of the Carboniferous Lime- 
stone, and Rhynchonella tetrahedra is a shell of the Lias, 
we could not^ from mere inspection of the fossils themselves, 
pronounce as to their real geological position. It is quite 
true that by practice a palaeontologist has his eye so traaned 
that he can make shrewd approximations to the actual 
horison of fossils which he may never have seen before ; but 
he can only do this by availing himself of a wide experience 
•based upon the ascertained order of appearance of fossils as 
detennined by the law of superposition. For geological 
purposes therefore, and indeed for all purposes of compari- 
son between the faunas and floras of different periods, it is 
absolutely essential first of all to have the order of super- 
position of strata rigorously determined. Unless this is 
done the most fatal mistakes may be made in palaeontolo- 
gical chronology. But when it has once been done in one 
typical district, the order thus established may be held as 
proved for a wide region where, from paucity of sections, 
or from geological disturbance, the true succession of forma- 
tions cannot be satisfactorily determined. 

Uses of Foeeils in Geology , — Tliere are two main purposes 
to which fossils may be put in geological research : — (1) to 
throw light upon former conditions of physical geography, 
such as the presence of land, rivers, lakes, and seas, in 
places where they do not now exist, changes of climate, and 
the former distribution of plants and animals; and (2) to 
famish a guide in geological chronology whereby rocks may 
be classified according to relative date, and the facts of geo- 
logical history may he arranged and interpreted sa a con- 
«ected record of the earth’s progress. 


1. A few examples will suffice to show the manifold 
assistanre which fossils famish to the geologist in the 
elucidation of ancient geography. 

(a.) Former land-surfaces are revealed by the presence of 
tree-sti^ps in their positions of growth, with their roots 
branching f^y in the underlying stratum, which, represent- 
ing the ancient soil, often contains leaves, fruits, and other 
sylvan remains, tether with traces of the bones of land ani- 
mals, remains of insects, land-shells, Ac. Ancient woodland 
surfaces of this kind are found between tide-marks, and even 
below low-water line, round different parts of the British 
coast. They unequivocally prove a su&idence of the land. 
Of more ancient date are the ‘‘dirt-beds” of Portland, which, 
by their layers of soil and tree-stumps, show that woodlands 
of cycads sprang up over an upraised sea-bottom and were 
buried beneath the silt of a river or lake. Still further 
back in geological history come the numerous coal-growths 
of the Carboniferous period, pointing to wide jungles of ter- 
restrial or aquatic plants, like the modern mangrove swamps, 
which were submerged and covered with sand and silt 
(A) The former existence of lakes can be satisfactorily 
provM from beds of marl or lacustrine limestone full of 
fresh-water shells, or from fine silt with leaves, fruits, and 
insect remains. Such deposits are abundantly forming at 
the present day, and they occur at various horizons among 
the geological formations of ^mst times. The well-known 
nagelflue of Switzerland — a moss of conglomerate attaining 
a Sickness of fully 6000 feet — can be shown from its fossil 
contents to be essentially a lacustrine formation. 

(e.) Old sea-bottoms are vividly brought before us by 
beos of marine shells and other organisms. Layers of water- 
worn gravel and sand, with rolled shells of littoral and 
infraplittorol species, unmistakably mark the position of a 
former shore Una Deeper water is indicated by finer 
muddy sediment, with relics of the fauna which prevails 
beneath the reach of waves and ground-swell Limestones 
fuU of corals, or made up of crinoids, point to the slow con- 
tinuous growth and decay of generation after generation of 
organisms in clear sea-water. 

(d.) Variations in the nature of the water or of the sea- 
bottom may sometimes be shown by changes in the size or 
shape of the organic remains. If, for example, the fossils 
in the central and lower parts of a limestone are large and 
well-formed, but in the upper layers become dwarf^ and 
distorted, we may reasonably infer that the conditions for 
their continued existence at that locality must have been 
gradually impaired. The final complete cessation of these 
^vourable conditions is shown by the replacement of the 
limestone by shale, indicative of the water having become 
muddy, and by the disappearance of the fossils, vmich had 
shown their sensitiveness to the change. 

(c.) That the sea-floor represent^ by a fossiliferous 
stratum was not far from land is sufficiently proved by 
mere Uthological characters, as has been already explained; 
but the condusion may be further strengthened by the 
occurrence of leaves, stems, and other fragments of terres- 
trial vegetation which, if found in some numbers among 
marine organisms, would make it improbable that they had 
been drifted far from land. 

(/.) The existence of different conditions of climate in 
former ^logical periods is satisfactorily demonstrated from 
'the testimony of fossils. Thus an assemblage of the remmns 
of palms, gourds, and melons, with bones of crocodiles, 
turtles, and searsnakes, proves a sub-tropical climate to have 
prevailed over the south of England in the time of the older 
Tertiary formations. On the other hand, the presence of 
an intensely cold or arctic climate far south in Europe 
during post-Tertiary time can be shown from different kinds 
I of evidence, sudi as the existence of the remains of erotic 
! Milmula even as far as the south of England and of France. 

X. — 4* 
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This is a use of fossils, however, where great caution is characterised in Britain hy certain genera and qpedes of 
must be used. We cannot afltoi that, becMse a certain corals, bxachiopods, lamellibruchs, gasteropods^ ai^ cepha- 
speoies of a genus lives now in a warm part of the globe, lopoda A group of rocks in Bohemia, differing more or 
every species of that genus must alwajrs have lived in similar less from these in lithological aspect, contains on tl^ whole 
circumstances. The well-known example of the mammoth the same genera, and many even of the saxne species. In 
and woolly rhinoceros having lived in the cold north, while Scandinavia a set of beds may be seen unlik^ perhaps, in 
their modem representatives inhabit some of the wannest external characters to the British type, but yielding many 
regions of the globe, may be usefully remembered as a warn- of the same fossils. In Canada and many parts of the 

ing against any such conclusions. When, however, we find northern United States, other rocks enclose many of the 

that not one fossil merely, but the whole assemblage of same, and of closely allied genera and speciea ^ All these 
fossils in a formation has its modern analogue in a certain groups of strata are classed toother as homctaxial^ that i% 
general condition of climate, we may at least tentatively as having been deposited during the same relative period 
infer that the some kind of climate prevailed where that in the general progress of life in each remom 

assemblage of fossils lived. Such an inference would It was at one time believed, and the belief is still far from 

become more and more unsafe in proportion to the antiquity extinct, that groups of strata characterized by this com- 
of the fossils and their divergence from existing forms. munity or resemblance of organic remains were chronologi- 

2. When the order of superposition hus been determined in cally contemporaneous. But such an inference rests upon 
a great series of stratified formations, it is found that the most insecure grounds. We may not be able to disprove 
forails at the bottom are not quite the same as those at the the assertion uiat the strata were strictly coeval, but we 
top of the series. As we trace the beds upward we discover have only to reflect on the present conditions of zoolo^cal 
that species after species of the lowest platforms disappears, and botanical distribution, and of modern sedimentation, 
until perhaps not one of them is found. With the cessation to be assured that the assertion of contemporaneity is a 
of these older species others make their entrance. These mere assumption. Consider for a moment what would 
in turn are found to die out and to be replaced by newer happen were the present surface of any portion of central 
forms. After patient examination of the rocks, it is as- or southern Europe to be submerged beneath the sea, 
certained that every well-marked formation is characterized covered by marine deposits, and then re-elevated into land, 
by its own species or genera, or by a general assemblage or The river-terraces and lacustrine marls formed before the 
fcifiies of organic forms. This can only, of course, be deter- time of Julius Cessar could not be distinguished by any 
mined by actual practical experience over an area of some fossil tests from those laid down in the days of Victoria, 
size, ^en the typical fossils of a formation are known, unless, indeed, traces of human implements were obtainable 
they serve to identify that formation in its progress across whei-eby the progress of civilization during 2000 years 
a country. Thus, as we trace the fonuation into tracts might he indicate So far as regards the shells, bones, 
where it would be impossible to determine the |pi6 order and plmits preserved in the various formations, it would be 
of superposition, owing to the want of sections, or to the absolutely impossible to discriminate their relative dates y 
disturbed condition of the rocks, we can employ the fossils they would be classed as *‘geologically contemporaneous,’^ 
as a means of identification, and speak with confidence as that is, as having been formed during the same period in the 
to the succession of the rocks. We may even demonstrate history of life in the European area; yet there might be a 
that in some mountainous ground the beds have been turned difference of 2000 years or more between many of them, 
completely upside down, if wo can show that the fossils in Strict contemporaneity cannot be asserted of any strata, 
what are now the uppermost strata ought properly to lie merely on the ground of similarity or identity in fossils, 
underneath those in the beds below them. But the phrase geologically contemporaneous ” is toa 

Observations made over a large part of the surface of the vague to have any chronological value except in a relative 
globe have enabled geologists to divide the stratified part sense. To speak of two formations as in any sense contem- 
of tiie earth’s crust into systems, formations, and groups or poraneous which may have been separated by thousands 
series. These subdivisions are frequently marked off from of years seems rather a misuse of language, though the 
e^h other by lithological charactera But mere lithological phraseology has now gained such a footing in geological 
f differences would afford at the beat but a limited and local literature as probably to be inexpugnable. H we turn again 
ground of separation. Two masses of sandstone, for ex- for suggestions to l^e existing distribution of life on the 
ample, having exactly the same general external and internal earth we learn t^t similarity or identity of species and 
clusters, might belong to very different geological periods, genera holds good on the whole only for limited areas, and 
On the other hand, a series of limestones in one locality consequently, if applied to wide geographical regions, ought 
might be the exact chronological equivalent of a set of sand- to be an argument for diversity ramer than for similarity 
stones and conglomeratos at another, and of a series of of age. If we suppose the Britii^ seas to be raised into 
shales and clays at a third. dry land, so that the organic relics preserved in their sands 

It is by their characteristic fossils that the divisions of and silts could be exhumed and examined, a general corn* 
the stmtified rocks can be most satisfactorily made. Each mon facies or type would be found, though some species 
formation being distinguished by its own assemblage of would be more abundant in or entirely confined to the north, 
organic remains, it can be followed and recognized even while others would show a greater development in the 
amid the crumplings and dislocations of a disturbed region, opposite quarter. Still there would be sudi a similarity 
The same general succession of organic types can be observed throughout the whole that no natmralist would hesitate to> 
over a large Mrt^ of the world, though, of course, with im- regard the organisms as those of one biological province, 
portant modifications in different countries. This similarity and belonging to the same great geological period. Tha 
of soocession has been termed lunnataxu — a term which ex- region is so and its conditions of life so uniform and 
presses the fact that the order in which the leading types of uninterrupted, that no marked distinction is possiUo 
o^nized existent have appeared upon the earth hu been between the forms of life in its different parts, 
similar ev^ in widely sej^rated regions. Widening the area of observation, we perceive that as we 

It is evident that in this way a method of comparison is recede from any given point the forms of life gradualljr 
famished wherety the stratified formations of different parts change. Vegetation alters its aspect from climate to cUmate^ 
of the earth’s crust can be brought into relation with each and with it come corresponding transformations in that 
other. We find, for example, that a certain series of strata character of insects, birds, and wild animals. A lake bottom. 
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would pmerve one suite of oiganiiimi in England, but a 
T«7 different group at the foot of the Himalaya Mountains, 
yet the depoeite at the two places might be abrolutely coeval, 
even as to months and days. Hence it becomes apparent 
that while strict contemporaneity cannot be predicated of 
deposits containing the same oiuanic remains, it may actu- 
ally be true of deposits in which they are quite distinct 

If, then, at the present time, community of or^ic forms 
obtains only in districts, regions, or provinces, it may have 
been more or less limited also in past time. Similarity 
or identity of fossils among formations geographically 
far apart, instead of proving contemporaneity, ought rather 
to be looked upon as indicative of great discrepancies in 
the rdative epochs of deposit For in any theory of 
the origin of species, the spread of any one species, still 
more of any group of species to a vast distance from the 
original centre of dispersion, must in most cases have been 
inconceivably slow. It must have occupied so prolonged 
a time as to allow of almost indehnite changes in physical 
geography. A species may have disappeared from its 
primei^ birthplace while it continued to iluurish in one or 
more directions in its outward circle of advance. The date 
of the first appearance and final extinction of that species 
would thus differ widely according to the locality at which 
we might examine its remains. 

The grand march of life, in its progress from lower to 
higher forms, has unquestionably been broadly alike in all 
quarters of the globe. But nothing seems more certain than 
that its rate of advance has not everywhere been the same. 
It has moved unequally over the same region. A certain 
stage of progress may have been reached in one quarter 
of the globe thousands of years before it was reached in 
another; though the same general succession of organic 
forms might be found in each region. 

The geological formations form the records of these ages 
of organic development In every country whore they are 
fully displayed, and where they have been properly exa- 
mined, they can be separated out from each o^er according 
to their orgwic contents. Their relative age within a 
limited geographical area can be demonstrated by the mere 
law of superpositioiL When, however, the formations of 
distant countries are compared, all that we can safely affirm 
regarding them is that those containing the same or a repre- 
sentative assemblage of organic remams belong to the same 
epoch in the history of biological progress in each area, 
lliey are homotaxial ; but we cannot assert that they are 
contemporaneous, unless we are prepared to include within 
that term a vague period of perhaps thousands of years. 

Doctrine of Coloniee, — M. Barrande, the distinguished 
author of the Syst^me SUurim tie la BohJhnc^ drew attention 
more than a quarter of a century ago to certain remarkable 
intercalations of fossils in the series of Silurian strata of 
Bohemia. He showed that, while these strata presented a 
normal succession of organic remains, there were neverthe- 
less exceptional band^ which, containing the fossils of a 
higher zone, were yet included on different horizons among 
inferior portions of the series. He termed these precursory 
bands ''colonies,'’ and defined the phenomena as consisting 
in the partial co-existence of two general faunas, which, con- 
sidered as a whole, were nevertheless successive. He sup- 
posed that daring the later stages of his second Silurian 
fauna in Bohemia the first phases of the third fauna had 
already appeared, ^ attained some degree of development 
in some neighbouring but yet unknown region. At inter- 
vals, corresponding doubtless to geographical changes, such 
as movements of subsidence or elevation, volcanic eruptions, : 
dco, communication was opened between that outer region 
and the basin of Bohemia. Daring these intervals a greater 
or less number of immigrants sucoeedad in making their 
way into the Bohemian area, but as the conditions for their 
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prolong continuance there were not yet favourable, they 
soon died out, and the normal fauna of the region resumed 
Its occupancy. The deposits formed during these partial 
interruptions, notably graptolitic schists, accompanied by 
igneous sheeti^ contain, besides the invading species, remains 
of some of the indigenous forms. Eventimlly, however, on 
the final extinction of the second fauna, and, we may sup- 
ose, on the ultimate demolition of the physical barriers 
itherto only occasionally and temporarily broken, the third 
fauna, which had already sent successive colonies into the 
Bohemian area, now swarmed into it, and peopled it till 
the close of the Silurian period. 

This original and ingenious doctrine has met with mu^ 
opposition on the part of geologists and paleontologists. 
Of the facts cited by M. Barrautm there has been no ques- 
tion, but other explanations have been suggested for them. 

It has been said, for example, that the so-cdled colonies are 
merely bands of the Upper Silurian rocks or third fauna, 
which by great plications have been so folded with the 
older rocks as to seem regularly interstratified with them. 
But the author of the Syethne Silurim very justly contends 
that of such foldings there is no evidence, but that, on the 
contrary, the sequence of the strata appears nonnal and 
undisturbed. Again it has been urged that the difference 
of oiganic contents in these so-called colonies is due 
merely to a difference in the conditions of water and sea- 
bottom, particular species appearing with the conditions 
favourable to their spread, and disappearing when thtee 
ceased. But this contention is redly induded in M. 
Barrande’s theory. The species which disappear and re- 
appear in later stages must have existed in the meanwhile 
outsida^ff the area of deposit, which is precisely what he 
has sought to establish. Much of the opposition which his 
views have encountered has probably arisen from the feeling 
that if they are admitted wey must weaken the value of 
palseontological evidence in defining geological horizons. A 
palaeontologist, who has been accustomed to deal with 
certain fossils as unfailing indications of particular portions 
of the geological series, is naturally unwilling to see his 
generalizations upset by an attempt to show that the fossils 
may occur on a far earlier horizon. 

If, however, we view this question from the broad nat« 
ural bistory platform from which it was regarded M. 
Barrande, it is impossible not to admit that such phenomenr 
as be has sought to establish in Bohemia must have con- 
stantly occurred in all geological periods and in all of 
the world. No one now beueves in the sadden extinction * 
and creation of entire faunas. Every great fauna in the 
earth’s history must have gradually grown out of some pre- 
existing one, and must have insensibly graduated into that 
which succeeded. The occurrence of two very distinct 
faunas in two closely consecutive series of strata does not 
prove that the one abruptly died out and the other suddenly 
appeared in its place. It only shows, as Darwin has so well 
enforced, the imperfection of the geolo^cal record. In the 
interval between the formation of two such contrasted groups 
of rocks the fauna of the lower strata must have continued 
to exist elsewhere, and gradually to change into the newer 
facies which appeared when sedimentation recommenced 
with the upper strata. Distinct zoological provinces have 
no doubt been separated by narrow barriers in former geo- 
logical periods, as they still are to-day. There seems, 
therefore, every probability that such migrarions as M. 
Barrande has supposed in the case of the Silurian fauna of 
Bohemia have again and again taken plac^. Two notable 
examples will be given in later pages, one in the Lower and 
one in the Upper Old Red Sandstone of Scotland. 

Oapa in the Gedogioal Record . — The history of life has 
beem very imperfectly preserved in the stratified ports of the 
earth’s crust Apart from the fact that, even under the 
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moat fftTonrable conditions, only a amall proportion of the 
total flora and fauna of any period could be presexred in the 
fossil state, enormous gaps occur where no record has been 
preserved at all It is as if whole chapters and books were 
missing from an historical work. Some of these lacune are 
sufficiently obvious. Thus, in some cases, powerful disloca- 
tions have thrown considerable portions of the rooks out of 
sight Sometimes extensive metamorphism has so affected 
them that their original characters, including their organic 
contents, have been destroyed. Oftenest of all, denudation 
has come into play, and vast masses of fossiliferous rock 
have been entirely worn away. That this cause has o^rated 
frequently is Shown by the abundant unconformabilities in 
the structure of the earth’s crust 

While the mere fact that one series of rocks lies uncon- 
formably on another proves the lapse of a considerable 
interval between their respective dates, the relative length 
of this interval may sometimes be demonstrated by means 
of fossil evidence and by this alone. Let us suppose, for 
example, that a certain group of formations has been dis- 
turbed, upraised, denude^ and covered unconformably by 
a second group. In lithological characters the two may 
closely resemble each other, and there may be nothing to 
show that the gap represented by their unconformability is 
not of a trifling character. In many cases, indeed, it would 
be quite impossible to pronounce any well-grounded judg- 
ment as to the amount of interval, even measured by the 
vague relative standards of geological chronology. But if 
each group contains a well-preserved suite of organic re- 
mains, it mav not only be possible, but easy, to say exactly 
how much of the geological record has been left out between 
the two sets of formations. By comparing the fossils with 
those obtained from regions where the geological record is 
more complete, it may be ascertained perhaps that the 
lower rodm belong to a certain platform or stage in geologi- 
cal history which for our present purpose we may call D, 
and that the upper rocks can in like manner be paralleled 
with stam H. It would be then apparent that at this 
locality the chronicles of throe great geological periods E, 
F, and G were wanting, which are e&ewhere found to be 
intercalated between D and H, The lapse of time repre- 
sented by this unconformability would thus be equivalent 
to that required for the accumulation of the three missing 
formations in those regions where sedimentation went on 
undisturbed. 

But fossil evidence may be made to prove the existence 
of gaps which are not otherwise apparent As has been 
alr^y remarked, changes in organic forms must, on the 
whole, have been extremely slow in the geological past 
The whole species of a sea floor could not pass entirely 
away, and be replaced by other forms, without the lapse 
of long periods of time. If then among the conformable 
stratified formations of former ages we encounter sudden 
and abrupt changes in the facies of the fossils, we may 
be certain that these must mark omissions in the record, 
which we may hope to fill in from a more perfect series 
elsewhere, llie complete contrasts between unconformable 
strata are sufficiently explicable. It is not so easy to give 
a satisfactory account of those which occur where the beds 
are strictly conformable, and where no evidence can be 
observed of any considerable change of physical conditions 
at the time of deposit A group of strata having the same 
general lithologic^ characters throughout may be marked 
by a great discrepance between the fossils above and below 
a certain line. A few species may pass from the one into 
the other, or perhaps every species may be different In 
cases of this land, when prov^ to be not merely local but 
persistent over wide areas, we must admit, notwithstanding 
^e apparently undisturbed and continuous character of the 
original dqKMUtion of the strata, that the abrupt transition 
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from the one facies of fossils to the other must represent a 
long interval of time which has not been recorded by the 
deposit of strata, ^fessor Ramsay, who called attention 
to these gaps, termed them ** breaks in the succession of 
organic remains.” He showed that thev occur abundantly 
among tiie Palmosoic and Secondary rocks of Enj^ndL It 
is obvious, of course, that these breaks, even though trace- 
able over wide regions, were not general over the whole 
globe. There have never been any universal interruptions 
in the continuity of the chain of being, so far as geological 
evidence can show. But the physical changes which caused 
the breaks may have been general over a xoological district 
or minor region. They no doubt often caus^ the com- 
plete extinction of genera and species which had a small 
geographical range. 

From all these facts it is clear that the geological record, 
as it now exists, is at the best but an imperfect chronicle of 
geological history. In no country is it complete. The 
laouufld of one region must be supplied from another. Yet 
in proportion to the geographic^ distance between the 
loc^ties where the gaps occur and those whence the mis- 
sing intervals are supplied, the element of uncertainty in 
our reading of the record is increased. The most desirable 
method of research is to exhaust the evidence for each area 
or province, and to compare the general order of its succes- 
sion as a whole with that which can be established for other 
provinces. It is, therefore, only after long and patient 
observation and comparison that the geological history of 
different quarters of the globe can be correlated. 

Subdivisimi of the Geological Record by means o/Foeeile . — 
As fossil evidence furnishes a much more satisfactory and 
widely applicable means of subdividing the stratified rooks 
of the earth’s crust than mere lithological characters, it is 
made the basis of the geological classification of these rocks. 
Thus we may find a particular stratum marked by the 
occurrence in it of various fossils, one or more of which 
may be distinctive, either from occurring in no other bed 
above and below, or from special abundance in that stratum. 
These species might therefore be used as a ^ide to the oc- 
currence of the bed in question, which might oe called by the 
name of the most abundant species. In this way a geological 
horixon or sone would be marked off, and geologists would 
thereafter recognize its exact position in the series of forma- 
tions. But before such a generalization can be safely made, 
we must be sure that the species in (question really never 
does appear on any other platform. This evidently demands 
wide experience over an extended field of observation. The 
assertion that a particular species occurs only on one horizon 
manifestly rests on negative evidence as much as on positive. 
The palsBontolomt who makes it cannot mean more than 
that he knows &e fossil to lie on that horizon, and that, 
BO far as his own experience and that of others goes, it has 
never been met with anywhere else. But a single example 
of the occurrence of the fossil on a different zone would 
greatly damage the value of his generalization, and a few 
such cases would demolish it altogether. Hence all such 
statements ought at first to be made tentatively. To estab- 
lish a geologic^ horizon on limited fossil evidence, and then 
to assume the identity of all strata containing the same 
fossils, is to reason in a circle and to introduce utter con- 
fusion into our interpretation of the geological record. The 
first and fundamental point is to determine accurately the 
order of superposition of the strata. Until this is done 
detaUod pBlax»ntological classification may prove to be worth- 
less. But when once the succession of the rocks has been 
fixed palsBontological evidence may become paramount 

From what has been above advanced it must be evident 
that, even if the several groups in a formation or system of 
rocks in any district or country have been minutely sub- 
divided by means of their charaeteristic fossils, and after 
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ihe lapse of many jearsi no disocnreiy has ooonmd to alter 
the eeUd>li8hed oidw of anooeBsion of these fossils, neyerthe- 
kss the subdivisions can only be held good for the region 
in which they have been made. They must not be supposed 
to be striody applicfd>le everywhere. Advancing into 
another district or country where the petrographical char- 
acters of the same formation or system indicate that the 
original conditions of deposit must have been very 
different, we ought to be prepared to find a greater or 
less departure from the first observed or what might 
be regarded as the normal order of organic succession. 
There can be no doubt that the appearance of new organic 
forms in any locality has been in large measure connected 
with such physical changes as are indicated by diversities 
of sedimentary materials and arrangement. The Upper 
Silurian formations, for example, as studied by Murchison 
in Shropshire and the ai^acent counties, present a clear 
sequence of strata well defined by characteristic fossils. But 
within a distance of 60 miles it Incomes impossible to estab- 
lish these subdivisions by fossil evidence. If we examine 
corresponding strata in Scotland, we find that they con- 
tain some fossils which never rise above the Lower Silurian 
formations in Wales and the west of England. Again, 
in Bohemia and in Russia we meet with still greater depart- 
ures from the order of appearance in the original Silurian 
area, some of the most characteristic Upper Silurian organ- 
isms being there found far down beneath strata replete with 
records of Lower Silurian life. Nevertheless the general 
succession of life from Lower to Upper Silurian types re- 
mains distinctly traceable. Such facts warn us against the 
danger of being led astray by an artificial precision of 
palsBontological detail. Even where the paleontological 
sequence is best established, it rests probably in most cases 
not merely upon the actual chronological succession of 
organic forms, but also, far more than is usually imagined, 
upon original accidental differences of local physical condi- 
tions. As these conditions have constantly varied from 
region to region, it must hardly ever happen that the same 
minute palaeontological subdivisions, so important and 
instructive in themselves, can be identified and pandleled, 
except over comparatively limited geographical areas. 

It cannot be too frequently stated, nor too prominently 
kept in view, that, although gaps occur in the succession of 
organic remains as recorded in the rocks, there have been 
no such blank intervals in the progress of plant and animal 
life upon the globe. The mar^ of life has been unbroken, 
onward and upward. Geological history, therefore, if its 
records in the stratified formations were perfect, ought to 
show a blending and gradation of epoch with epoch, so that 
no sharp divisions of its events could be made. But the 
progress has been constantly interrupted ; now by upheaval, 
now by volcanic outbursts, now by depression. These 
interruptions serve as natural divisions in the chron- 
icle^ and enable the geologist to arrange his histoty into 
periods. As the order of succession among stratified rocks 
was first made out in Europe, and as many of the gaps in 
that succession were found to be widespread over the 
European area, the divisions which experience established 
for that portion of the globe came to be regarded as tyi^ical, 
and the names adopted for them were applied to the rocks 
of other and far distant regions. This application has 
brought out the fact that some of this most marked breaks 
in the European series do not exist elsewhere, and, on the 
other hand, that some portions of that series are much more 
complete tbm in other regions. Hence, while the general 
similarity of succession may remain, different subdivisions 
and nomenclature are required as we pass from continent 
to continent 

A bed, or limited number of beds, characterised by one 
or more distinetiva €osai]% is termed a seme or harunn^ and, 


as dready mentioned, is often known by the name of a 
typi^ fossil, as the different sones in the lias are by their 
special species of ammonite. A series of such sones, united 
by the occurrence among them of a number of the same 
species or genera, is called a ffroup, A series of mnps 
similarly related constitute a formation^ and a numMr of 
formations may be united into a sysfm. The terminblcttQr 
employed in this classification will be discussed in Ihe 
following part 

PART VI.— STRATIGEAPHICAL GEOLOGY. 

This branch of the science arranges the rooks of the 
earth’s crust in the order of their appearance, and interprets 
the sequence of events of which they form the records. Its 
province is to cull from all the other departments of geology 
the facts which may be needed to show what has been the 
progress of our planet, and of each continent and country, 
from the earliest times of which the rocks have preserv^ 
any memorial. Thus from mineralogy and petrography it 
obtains information regarding the origin and subsequent 
mutations of minerals and rocks. From dynamical geology 
it learns by what agencies the materials of the earth’s crust 
have been formed, altered, broken, upheaved, and melted. 
From structural geology it understands how these materials 
were put toother so as to build up the complicated crust of 
the earth. From palseontological geology it receives in well- 
determined fossil remains a clue by which to discriminate 
the different stratified formations, and to trace the grand 
onward march of organized existence upon this planet 
Stratigraphical geology thus gathers up the sum of iXl that 
is made known by the other departments of the science, and 
makes it subservient to the interpretation of the geologicMil 
history of the earth. 

The leading principles of stratigraphy may be summed 
up as follows : — 

1. In every stratigraphical research the fundamental re- 
quisite is to establish the order of superposition of the strata. 
Until this is accomplished it is impossible to arrange the 
dates and make out the sequence of geological history. 

2. The stratified portion of the earth’s crust, or geological 
record, as it has been termed, may be subdivided into nat- 
ural groups or formationB of strata, each marked throughout 
by some common genera or species, or by a general resem* 
blance in the type or character of its organic remains, 

3. Many living species of plants and animals can be 
traced downward through the more recent ^logical forma- 
tions ; but they grow fewer in number as Uiey are followed 
into more ancient deposits. With their disappearance we 
encounter other species and genera which are no lon^r 
living. These in turn may be traced backward into earlier 
formations, till they too cease, and their places are taken by 
yet older forms. It is thus shown that the stratified rocks 
contain the records of a gradual progression of organic forms. 
A species which has once died out does not seem ever to 
have reappeared. But as has been already pointed out 
in reference to Barrande’s doctrine of colonies, a species 
may within a limited area appear in a formation older 
than that of which it is characteristic, having temporarily 
migrated into the district from some neighl^uring region 
where it had already established itself. 

4. When the oi^er of succession of organic remains 
among the stratified rocks has been determined, they become 
an invaluable guide in the investigation of the relative age 
of rocks and uie structure of the land. E^h zone and 
formation, being characterized by its own species or genera, 
may be recognized by their means, and the true succession 
of strata may thns be confidently establish^ even in a 
country which has been shattered by dislocation, or where 
tl^ rocks have been folded and inverted- 
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5. The relative chronological valae of the diyudone of the needful is it to bear in mind that the cessation of one of 

geological record is not to be measured by mere depth of more species at a certain line amongthe rocks of a particiK 
strata. While it may be reasonably assumed that a great lar district may mean nothing more than that, omii^ to aame 
thidmess of stratified rook most mark the passage of a long change in the conditions of life or of deposition, these 
period of time, it cannot safely be affirmed thata much less species were compelled to migrate or became locally es- 
thickness elsewhere represents a correspondingly diminished tinct at the time marked by that lina They may have eon- 
period. This may sometimes be made evident by an unoon- tinned to flourish abundantly in neighbouring (Ustiicts^ for 
formability between two sets of rocks, as has already been a long period afterward. Many examples of this obvious 
explained. The total depth of both groups together may truth might be cited. Thus in a great succession of 
be, say 1000 feet Elsewhere we may find a single un- mingled marine, brackish-water, and terrestrial strata, like 
broken formation reaching a depth of 10,000 feet j but it that of the Carboniferous Limestone series of Scotland, 
would be utterly erroneous to conclude that the latter repre- corals, crinoicis, and brachiopods abound in the limestones 
sents ten times the length of time shown by the two former, and accompanying shales, but disappear as the sandstones. 
So far from this being the case, it might not be difficult to ironstones, clays, coals, and bituminous shales supervene, 
show that the minor thickness of rock really denoted by far An observer meeting for the first time with an instance of 
the longer geological interval If, for instance, it could the disappearance, and remembering what he had read 
be proved that the upper part of both the sections lay on about breaks in succession,’* might be tempted to specu- 
oiie and Ihe same geologiccd platform, but that the lower late about the extinction of these organisms, and their re- 
unconformable series in the one locality belonged to a far placement by other and later forms of life, such as the ferns, 
lower and older system of rocks than the base of the thick lyoopods, ganoid fishes, and other fossils so abundant in the 
conformable aeries in the other, then it would be clear that overlying strata. But further research would show him 
the gap marked by the unconformability really indicated a that high above the plant-bearing sandstones and coals 
longer period than the massive succession of deposits. other limestones and shales might be observed, once more 

6. Fossilevidencefumishesthechiof means of comparing charged with the same marine fossils as before, and still 

the relative value of formations and groups of ro<^ A farther overlying groups of sandstones, coals, and carbonar 
break in the succession pf organic remains marks an ince^ ceous beds followed by yet higher marine limestones. He 
val of time often unrepresented by strata at the place where would thus learn that the same organisms, after being 
the break is found. The relative importance of these breaks, locally exterminated, returned again and again to the same 
and therefore, probably, the comparative intervals of time area. After such a lesson he would probably |>ause before 
which they mark, may be estimated by the difieronoe of the too confidently asserting that the highest bed in which we 
facies of the fossils on each side. If, for example, in one can detect certain fossils marked really their final appearance 
case we find every species to be dissimilar above and below in the history of life. A break in the succession may thus 
a certain horizon, while in another locality only half of the be extremely local, one set of organisms having been driven 
species on each side are peculiar, we naturally infer, if the to a different part of the same region, while another set 
total number of species seems large enough to warraut the occupied their place until the first was enabled to return, 
inference, that the interval marked by the former break was 7. The geological record is at the best but an imperfect 
very mud longer than that marked by the second. But chronicle of the geological history of the earth. It abounds 
we may go further and compare by means of fossil evidence in gaps, some of which have been caused by the destruction 
the relation between breaks in the succession of organic of strata owing to metamorphism, denudation, or otherwise, 
remains and the depth of strata between them. some by original non-deposition, as above explaineiL 

Three formations of fossilif erous strata, A, C, and H, may Nevertheless from this record alone can the progress of the 
occur conformably above each other. By a comparison of earth be traced. It contains the registers of the births 
the fossil contents of all parts of A, it may be ascertained and deaths of tribes of plants and animals which have from 
that, while some species are peculiar to its lower, others to time to time lived on the earth. But a small proportion 
its higher portions, yet the m^ority extend throughout of the total number of species which have appeared in 
the formation. If now it is found that of the total num- past time have been thus chronicled, yet by collecting the 
her of species in the upper portion of A only one-third broken fragments of the record an outline at least of the 
passes up into C, it may be inferred with some probability history of life upon the earth can be deciphered, 
that the time represented by the break between A and C The nomenclature adopted for the subdivisions of the 
was really longer than tbat^ required for the accumulation geological record bears witness to the rapid growth of geo- 
of the whole of the formation A. It might even be pos- logy. It is a patch-work in which no system nor language 
Bible to discover elsewhere a thick intermediate fi>rmation has been adhered to, but where the influences by which 
' B filling up the gap between A and 0. In like manner the progress of the science has been moulded may be 
mre it to be discovered that, while the whole of the forma- distinctly traced. Some of the earliest names are lithologi- 
tion C is characterized by a common suite of fossils, not one cal, and remind us of the fact that mineralogy and petro- 
of the B^ies and only one half of the genera pass up into grapby preceded geology in the order of birth — Chalk, 
H, the inference could hardly be resisted that the gap Oolite, Greensand, Millstone Grit Others are topogra- 
between the two formations marks the passa^ of a far phical, and often recall the labours of the early geologists 
longer interval than was needed for the deposition of the of Eng^land — London Clay, Oxford Clay, Furbeck, Portland, 
whole of C. And thus we reach the remarkable con- Kimendge beds. Others are taken from local English 
elusion that, thick though the stratified formations of a proviucid names, and remind us of the debt we owe to 
country may be, in some cases they may not represent so Wilb'am Smith, by whom so many of them were first used 
long a to^ period of time as do the gaps in their sue- — ^Lias, Gault, Crag, CombrasL Others of later date recog- 
oessioD, — ^in other words, that non-deposition was more nize an order of supeiposition as already established among 
frequent and prolonged than depositiout or that the formations — Old Bed Sandstone, New Bed Sandstone, 
intervals of time whi& have been recorded by strata have By common consent It is admitted that names taken from 
not been so long as those which have not been so recorded, the region where a formation or group of rocks is typii^y 
In sB speoolations of this nature, however, it is necessary developed, are best adapted for general use. Cambrian, 
to reason mm as’wide a basis of observation as possible, Silurian, Devonian, Permian, Jurassic, ate of this claai^ 
seeing that so much of the evidence is n^tiva Especially and have been adopted aU over the globa 
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But whatever be the name ohoeen to designate a partion- 
lar group of strata, it soon comes to be used as a chronologi- 
cal or homotazial term, apart altogether from the strati- 
graphical chiuracter of the strata to which it is applied. 
Thus we speak of the Chalk or Cretaceous system, and 
embrace under that term formations which may contain no 
chalk ; and we may describe as Silurian a series of strata 
utterly unlike in lithological characters to the formations 
in the typical Silurian country. In using these terms we 
unconsciouriy allow the idea of relative date to arise 
prominently before us. Hence such a word as chalk or 
cretaceous does not suggest so much to us the group of 
strata so called, as the interval of geological history which 
these strata represent. We speak of the Cretaceous, Jurassic, 
and Cambrian periods, and of the Cretaceous fauna, the 
Jurassic flora, the Cambrian tr'dobites, as if these adjectives 
denoted simply epochs of geological time. 

The geological record is classified into five main divisions : 
— (1) the Archiean, Azoic (lifeless), or Eozoic (dawn of 
life) Periods ; (2) the Primary or Palaeozoic (ancient life) 
Periods; (3) the Secondary or Mesozoic (middle life) 
Periods ; (4) the Tertiary or Cainozoic (recent life) ; and 
{5) the Quaternary or Post-Tertiaiy Periods. These divi- 
sions are further ranged into systems, each system into 
formations, each formation into groups, and each group or 
series into single zones or horizons. The subjoined gene- 
ralized table exhibits the order in which the chief sub- 
divisions appear. 

Order of ^aecMaion of Hie Stratified ForTnaiion of Vie Earth's ( 'rust. 


Britain. 


Itoeont— Alluvintn, 
pwt, *0, 

PleiMtocrno— C mm 
depoiUt^ Otaeial 
drift. 


Hlloconn — dt>- 
po»it» vfyovfulk and 
Sttfolk 

llUtceue—^Liffnite of 
fiovrjf TrcKt^, Mull^ 
iftc. 


Eoeonti—Tertiariu cf 
JJampghtre ^tin, 
and hir tf Wight. 


/Upper 
CroUcooiM. < 

iLowrr. 

SV (Lower. 


I 


^ UUbsIc. 
TrlEMlo. 


{ Upper. 
Lower. 


Permian. 

^ /Coal-meMures. 

i I < Millstone Qrlt 
J Carboniferous 
V Limestone. 
Devonian and Old Bed 


Silurian. 

Cambrian. 


Contlntmtul Europe. 

Alluvium 

Diluvium. 


PJIoceiu*— 7VJW^ /Mao* 
thrnum-tSand 

MIorcne^Mthnka/kf 
Upper Mofoite. 

Olliroccne— '/iofp^r J/o- 
/awf, Orit deFontaine~\ 
hfeau, Ac. 

Eoi*<>Tiu — Nummutite- 
limegfonef Figarh. 


Svnonlan— CVitifo blanche 
et h^mn. Upper Qua- 
deraandidfin 
Turonlaii— 

Cunomanlan— fMtrt, 
Ouult. 

Neocomlen. 

Upiier or Wlilte Jure 
(Malm). 

Middle or Brown Jura 


Lower 01 Black Jura 
(Lius). 

Rliastic bods, Keuper. 
MtischelkHlk. 

Buntcr 


Ovas or tZeehateitif 
Permian ( Rothliegendet, 
Terrain houiller, Stein- 
kohlen. 

Fltttsleerer Sandsteln 
Galcaltv Carbon Ifbre, 
Kohleiikalk, Kulm. 
Devonian 

Silurian (Transition .or 
Grauwacke system). 
Primordial Silurian, oldor| 
in^uwacke and slate. 
Primitive schists. 


Ur-gneisa. 


North America. 


Recent or Turraco. 

Cliamplalu. 

Glacial. 


Suiiitor 


^ orktown. 


Alaboma. 

LIgnItic. 


Fox -IHU h group.'' 


Pierre gi'oiip. 
Niobreni 
Benton gi’onp. 
Dakotah gionp.^ 

1 Jurassic rocks up- 
[ pear to bo bur 
( poorly developed 
) in N. America. 


Trla<>slc. 


Permian. 

Carboniferous. 

Sub-Carboniterotts. 

Devonian. 

Silurian. 

Primordial Silurian 
and Cambrian. 
Huronian. 


Laurentian. 


I. ABCILBAN. 

Underneath the oldest unaltered stratified and fossiliferous 
formations in Europe there occur masses of gneiss and 
other crystalline schistose rocks belonging perhaps to widely 
different g^logical periods, but, from want of satisfactory 
means of discrimination, necessarily united provisionally in 
one common series. That they are separated by a vast in- 
terval of time from the rocks which lie upon Uiem is iJiown 
by the strong unconformability with which they are r^ted to 
every formation of younger date than themselves. Every- 
where thorougUy cryst^ine, they are disposed in rude, 
crumpled, often vertical beds, out of the ruins of which 
the overlying formations have been partly built 

Britain. — In no part of the European area are these 
ancient rocks better seen than in the north-west of Scotland. 
Their position there, previously indicated by MacCulloch 
and Hay Cunningham, was first definitely established by 
Murchison, who showed that they possess a dominant strike 
to N.N. W*, and are unconformably overlaid by all the other 
rocks of the Scottish Highlands They consist of a tough 
massive gneiss usually hornblendic, with bands of hom- 
blonde-rock, hornblende-schist, quartz-felsite, granite, and 
other crystalline rocks. In two or tliree idaces &ey enclose 
bands of limestone, but neither in these nor in any other 
parts of their mass has the least trace of any organic struc- 
ture been detected. It is impossible at present to offer any 
conjecture as to their probable thickness. It must be many 
thousand feet ; but its approximate amount, if ever ascer- 
tainable, will only be made out after the region where they 
occur has been mapped in detail. These gneisses and 
schists possess a massiveness and rudeness of bedding which 
strongly distinguishes them from all the other and younger 
metomorphic rocks of Britain. They form nearly the 
whole of the Outer Hebrides, and occupy a variable belt of 
the western parts of the counties of Sutherland and Ross. 
Murchison proposed to tenn them the Fundamental or 
Lewisian Gneiss from the isle of l<ewis — the chief of the 
Hebrides. Afterwards he called them Laurentian, regard- 
ing them as the equivalent of some part of the great 
Laurentian system of Canada. 

In recent years Mr Hicks and others have endeavoured 
to show that in Wales there exist here and there protrusions 
of an old crystalline group of rocks from beneath the Cam- 
brian system, and they have described these pre-Cambrian” 
masses as overlaid unconformably by younger formations, 
as in the north-west of Scotland. Professor Ramsay, how- 
ever, who with his colleagues in the Geological Survey 
mapped the Welsh areas in detail, contends that the sup- 
posed older gneiss is merely a metamorphosed portion of 
the Cambrian rocks. 

Continental Europe. — On the continent of Europe 
numerous areas of ancient gneiss rise from under the oldest 
fossiliferous formations. In Scandinavia the structure of 
part of the country resembles that of the north-west of 
Scotland: the fuD(lamental-gneiss (Urgneiss), covering a 
large area, is overlaid unconfoipiably by sandstones 
which underlie the most ancient strata containing organic 
remains. The gneiss and its accom^mnying rocks range 
through Finland into the north-west of Russia, reapj^earing 
in the north-east of that vast empire in Petchora Land 
down to the White Sea, and rising in the nucleus of the 
hhain of the Ural Mountains, and still further south in 
Podolia. In Central Europe they appear as islands in the 
midst of more recent formations. In the midst of the 
Carpathian Mountains they protrude at a number of points, 
but westwards in the Alpine chain they rise in a more con- 
tinuous belt in the central portion of theMe crests, and show 
numerous mineralogical varieties, including protogine, 
mica-echist, many other schists, as well as limestono 
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and serpentine. But perhaps their most intelligible 
sections are those which they present in Bavaria and 
Bohemia between the valley of the Dannbe and the head- 
waters of the Elbe. They are there divided into two 
weU-inarked groups— red gneiss, covered by (b) grey 
gneiss. According to Giimbel the former (called by him 
^6 Bojau gneiss) may be traced as a distinct formation 
associated with granite, but with very few other kinds 
of crystalline or schistose rocks, while the latter (termed 
the Hercynian gneiss) consists of gneiss with abundant 
interstratification of many other schistose rocks, graphitic 
limestone, and serpentine. The Hercynian gneiss is 
overlaid by mica-schist, above which comes a vast mass 
of argillaceous schists and shales. QUmbel some years ago 
found in the marbles associated with the younger gneiss 
what he considered to be an organism of the same genus as 
the Eozoon of Canada, to which reference will immediately 
be made. He named it Eozoon Bavaricam* More recently 
a similar substance was obtained in the Archsan series of 
Bohemia, and named by Fritsch Eozoon Bohemicum, 

Amebica. — In North America Archaean rocks cover a 
large part of the continent from the Arctic Circle south- 
wards to the great lakes. They appear likewise, as in 
Europe, along the central parts of prominent mountain 
chains, as in the Bocky Mountain range and that of the 
Appal^hians. They have been carefully studied in Canada, 
where the late Sir W. E. Logan, Director of the Geological 
Survey of the Dominion, estimated their depth at about 
30,000 feet, but neither their top nor their base can there 
be found. He named them the Laurentian system from 
their abundant development along the shores of the St 
Lawrence. They have been divided into two series — (1) 
a lower formation more than 20,000 feet thick, consisting 
chiefly of granitic, orthoclase gneiss, with bands of quartz- 
rock, schists, iron-ore, and limestone; and (2) an upper 
formation fully 10,000 feet thick, composed also, for the 
most part, of gneiss, but marked by the occurrence of 
bands of Labrador felspar, as well as schist, iron-ore, and 
limestone. The upper division has been stated to lie un- 
conformably on the lower. Mr Selwyn, however, has 
recently pointed out that this is almost certainly not the 
case, but that the limestone-bearing series rests conformably 
upon a massive granitoid gneiss, to which he would restrict 
the term Laurentian, classing the limestones in the next or 
Huronian system {Nat Hizt Soc, Montreal^ Feb. 1879). 

In one of the Laurentian limestones of Canada, speci- 
mens have been found of a remarkable mixture of 
cdlcite and serpentine. These minerals are arranged in 
alternate layers, the calcito forming the main framework 
of the substance with the serpentine (sometimes loganite, 
pyroxene, <kc.) disposed in thin, wavy, inconstant layers, as 
if filling up flattened cavities in the calcareous mass. So 
different from any ordinary mineral segregation with which 
he was acquainted did this arrangement appear to Logan, 
that he was led to regard the substance as probably of 
organic origin. This opinion was adopted, and the structure 
of the supposed fossil was worked out in elaborate detail by 
Dr Dawson of Montreal, who pronounced the organism to 
be the remains of a massive foraminifer which he called 
Eozoon^ and which he believed must have grown in large 
thick sheets over the sea-bottom. This opinion was con- 
firmed by Dr W. R Carpenter, who from a large suite of 
additions and better preserved specimens, described a 
system of internal canals having the characters of those in 
true foraminiferal structures, (^e Fokaminiveba.) Otiier 
observers, notably Profesors King and Bowney of Galway 
and Mobins of Kiel, have opposed the organic nature of 
Eozoon, and have endeavoui^ to show that the supposed 
canals and passages are merely infiltration veinings of ser- 
pentine in the owite. In some cases, however, the ** canal- 
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system ” is not filled with seipentine bat with dolomite^ 
which seems to show that the cavities must have existed 
before isither dolomite or serpentine were introduced into 
the snbstance. Dr Carpenter contends that the disposition 
of these passages in his decidcified specimens is very regular^ 
and quite unlike any mineral infiltration with which he is 
acquainted. 

The opinion of the organic nature of Eozoon has bees 
supposed to receive support from the large quantity of 
graphite found throughout the Archsean rocks of Canada 
and the northern parts of the United States. This mineral 
occurs partly in veins, but chiefly disseminated in scales 
and laminsB in the limestones and as independent layers. 
Dr Dawson estimates the aggregate amount of it in 
one band of Umestune in the Ottawa district as not less 
than from 20 to 30 feet, and he thinks it is hardly an 
exaggeration to say that there is as much carbon in the 
Laurentian as in equivalent areas of the Carboniferous 
system. He compares some of the pure bands of graphite 
to beds of coal, and maintaius that no other source for their 
origin can be imagined than the deoxidation of carbonic acid 
by living plants. In the largest of three beds of graphite 
at St John he has found what he considers may be fibrous 
structure indicative of the existence of land-plants. 

Still further evidence in favour of organized existence 
during Archaean time in the North American area has been 
adduced from the remarkably thick and abundant masses 
of iron ore associated with the Laurentian rocks of Canada 
and the United States. Dr Sterry Hunt has called atten- 
tion to these ores as proving the precipitation of iron by 
decomposing vegetation during the Laurentian period on a 
more gigantic sode than at any subsequent geological epocL^ 
Some of the beds of magnetic iron ranged up to 200 feet 
in thickness. Large masses also of hmmatite and titanifer- 
ous iron, as well as of iron sulphides, occur in the Canadian 
Arc^an series. These great bands of iron ore run 
southward, and form an important feature in the economic 
geology of the Northern States of the Union. 

Above the Laurentian rocks in the region of Lake Huron 
lies a vast mass of slates, ccnglomerates, limestones, and 
quartz-rocks, attaining a depth of from 10,000 to 20,000 
feet They are termed Huronian. No fossils have yet 
been found in them ; but they must be much younger than 
the Laurentian rocks, on which they rest unconformabiy, 
and from which they have been in part at least derived. 

II. PALAfiOZOIC. 

Under the general term of Primary or Falceozoio are now 
included all the older sedimentary formations containing 
organic remains, up to the top of what is termed the 
Permian system. These rocks cousist mainly of sandy and 
muddy sediment with occasional intercalated zones of lime- 
stone. They everywhere bear witness to comparatively 
shallow water and the proximity of land. Their frequent 
alternations of sandstone, shale, conglomerate, and other 
detrital materials, their abundant, rippled, and son-cracked 
surfaces marked often with burrows and trails of worms, 
as w^ as the prevalent character of their otganic remains, 
show that they must have been deposited in areas of slow 
subsidence, bordering continental or insular masses of land. 
As regards the organisms of which they have preserved the 
casts, the Palaeozoic rocks, as far as the present evidence 
goes, may be grouped into two divisions — an older and a 
newer : — the former distinguished more especially by the 
abundance of its graptolitic, trilobitic, and brachiop^ons 
fauna, and by the absence of vertebrate remains; the latter 
by the number and variety of its fishes and ampldbians, the 


1 GMogifqf Canada, 1868, p. 678. 
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^liaappeatanoe aad exonctioD of groptditM and trilobites, 
•nd the abnnduice of its ciyptogamic teimtrial flora. 

Cahbsian. 

This name was applied by Sed^pieick to the rocks of 
Iforth Wales (Cambria), where he first investu^ted them. 
Their base is there nowhere seen, so that, -though they 
attain a great depth, some part of their total mass must be 
concealed from view. They pass up coutinuously into the 
base of the Silurian system. Considerable diversity of 
opinion has existed, and still continues, as to the line where 
the upper limit of the Cambrian system should be drawn. 
Murchison contended that this line should be placed below 
the strata where a trilobitic aud brachiopodous fauna begins, 
and that these strata cannot be separated from the overly- 
ing Silurian system. He therefore included in the Cambrian 
only the barren grits and slates of the Longmynd, Harlech, 
and Llanberis. Sedgwick, on the other hand, insisted on 
carrying the line up to the base of the Upper Silurian rocks. 
He thus left these formations as alone constituting the 
Silurian system, and massed all the Lower Silurian in his 
Cambrian system. Murchison worked out the stratigraphi- 
cal order of succession from above, and chiefiy by help of 
organic remains. He advanced from where the superposi- 
tion of the rooks is clear and undoubted, and for the first 
time in the history of geology ascertained that the transi- 
tion-rocks ” of the older geologists could be arranged into 
zones by means of characteristic fossils as satisfactorily as 
the Secondary formations had been classified in a similar 
manner by William Smith. Year by year, as he found his 
Silurian types of life descend farther and farther into lower 
deposits, he pushed backward the limits of his Silurian 
system. In this he was supported by the general consent 
of geologists and paUeontologists all over the world. Sedg- 
wick, on the other hand, attacked the problem rather from 
the point of stratigraphy and geological structure. Though 
he h^ collected fossils from many of the rocks of which he 
had made out the true order of succession in North Wales, 
he allowed them to lie for years unexamined. Meanwhile 
Murchison had studied the prolongations of some of the 
same rocks into South Wales, and had obtained from them 
the abundant suite of organic remains which characterized 
hU Lower Silurian formations. Similar fossils were found 
abundantly on the continent of Europe, and in America. 
Naturally the classification proposed by Murchison was 
adopted all over the world. As he included in his Silurian 
system the oldest rocks containing a distinctive fauna of 
trilobites and brachiopods, the earliest fossiliferous rockiT 
were everywhere classed as Silurian, and the name Cambrian 
was discarded by geologists of other countries as indicative 
of a more ancient series of deposits not characterized by 
peculiar organic remains, and therefore not capable of being 
'elsewhere satlsfacturily recognized. Barrande, investigat- 
ing the most ancient fossiliferous rocks of Bohemia, distin- 
guished by the name of the ** Primordial Zone ” a group of 
strata underlying the Lower Silurian rocks, and containing a 
peculiar and characteristic suite of trilobites. He classed 
It, however, with the Silurian system, and Murchison 
Adopted the term, grouping under it the lowest dark slates 
which in Wales and the border English counties contained 
some of the same early forms of life. 

Investigations during the last twelve years, however, 
chiefly by the late Mr Salter and Mr Hiclm, have brought 
to light a much more abundant fauna from the so-called 
primordial rocks of Wales than they were supposed to 
possess. These fosnls were found to be in large measure 
distinct from those'in the nndoabted Lower Silurian rocks. 
Thus the question of the proper base of the Silurian system 
^ras re-opened, and the claimB of the Ckunbrian system to a 


great upward extension were more forcibly urged than ever. 
But these daims could now be uiged on juiLBontologicd 
evidence such as had never before been prodneed. Accord- 
ingly there has arisen a general desire among the geologists 
of Britain to revise the nomenclature of the older rocks. 
Though as yet a common accord of opinion has not been 
reached, there seems a strong probability that ultimatdy the 
boundary line between the Cambrian and Silurian systems 
will be drawn above the primordial zone along the base 
of the great Arenig group or Lower Llandeilo rocks of 
Murchison. All his Silurian strata of older date than these 
rocks will be classed as Cambrian. 

Accord!^ to this classification, the Cambrian system, as 
developed in North Wales and the border English counties, 
consists of purple, reddish-grey, and green slates, grits, sand- 
stones, and conglomerates. Its true base is nowhere seen, 
yet even the visible mass of strata has been estimated to 
reach the enormous thickness of 25,000 feet. By far 
the larger part of this vast depth of rock is uufossiliferous. 
Indeed it is only in some bands of the upper 6000 feet, or 
thereabouts, that fossils occur plentifully. By fossil evi- 
dence the Cambrian system may be divided into Lower and 
Upper, and each of these sections may be further subdivided 
into two grou^is, as in the following table : — 


Uanibriim 

ofWaloa. 


/ Treiiittdoc iilatcs. 

J upper. 3 


I Lowfir \ group. 

^ ' } 1. lliirluch and Longmynd group. 

1. Harlech aiul Longmynd Oronp, — Hhis includes puqde, red, 

and grey flags, Handstones, and slates, with couglomurates. Tliese 
strata attain a gi-eut thickness, estimated at 4000 feet In South Wides, 
but more than 8000 in North Woles. They were formerly supposed 
to be nearly barren of orninic remains ; but iu recent years, chiefly 
through the researches of Mr Hicks at St Davids, tliey have yielded 
a tolerably abundant fauna, consisting of 30 species. Among these 
are 16 speeies of trilobite {Paradojrideit, MicTodiaeWtl^laiO^ 

pyge^ Agmatua, Conoeoryphe), four annelides {Arenicotitea), a 
sponge (Jivtoipongia), live bmchio^iodH {IHaciria, Lingulella\ two 
pteropods (Thcca)^ Ace. Many of the Burfac^es of the strata in some 
parts of this group ore marked with ripples, sUD-cracks, and rain- 
pittings as well as with trails of wonns — ^indicative of shallow- 
water and shore-conditioDB of deposit 14 of the 30 species, accord- 
ins to Mr Etheridge, F.K.S., puss up into tlio Menevian group, 
and 7 continue into the Lingula flags. 

2. Menevian Group , — ^This subdivision has been proposed for a 
series of sandstones and shales, with dnrk-bliie slates and flajra, 
dark-grey ilngs and groy grits, which an^ scon near St David’s 
(Menevia), where they attain u depth of about 600 feet They ^lass 
down couforznably into the Harlech group with which, as just 
stated, they aiv connected by 14 species iii common. The Menevian 
beds have yielded upwards of 60 sj^tecies of fossils, of which 24 
am confined to the Menevian, while 18 pass up into the lower 
Lingula fli^ Among these the trilobites are siieoially prominent, 
Some of them attaint a great sisc, ParwioaAioa Dawdia being 
nearly two feet long. But with these were mingled others of 
diminutive size. It is noteworthy also, as Mr H icks has pointed out, 
that while the trilobites had attained their maximum size at this 
early |s>riod, they are represented among the older Cambrian rocks 
by genera indicative of almost every sta^ of development, ’’ iVom 
the little Agiwatua with two rings in the thorax, and Microdiaeua 
with four, to Krinnya with twenty-four,” while blind genera occur 
together with those having the laigest eyes.> Upwards of 30 
Btiecies of trilobites have l^ii obtained from the Menevian beds, 
the genera Agnoatua (7 species), Conoeoryphe (7 species), and 2*ara- 
doxUlta being specially characteristic. Four species of s jionges (JFVo- 
toapongia) and some onnelide- tracks likewise occur. The inolliuca 
are represented W 6 species of brachiopoda of the genera IHadna^ 
LingiUellat and Oholelia\ 6 ptero|)odB (Theca) have neeii met with. 
The earliest entomostraca (Entomia) and the first cystidcuu 
qfatiUa) yet discovered occur iu tlie Menevian fauna. 

• 8. Lingula Flaga , — These strata, consisting of bluish and black 
slates and flags^witb hands of grey flags and sandstones, attain in 
some ports of Wales a thickness of more tliaii 6000 feet They 
received their name from the discovciy by Mr E. Davis (1646) of 
vast numbers of a Lingula (Lingulclla Vavitdi) in some of their 
liters. They rest conformably U|»on, aud pass down into, the 
Menevian beds below them, and likewise griuluate into the Tre- 
madoo group above. They are distingnisned by a charactenstic 


^ Hicks, Quart. Joum, Oeol Soe., 

X, — 42 
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mite (78 qieciee) of omiiio remaine. The trilohitee indode the 
MDmJtiMtiw, AnapcSmut, Oonoear^pke, IMkelocepkalut, Erimnyi, 
wmtut, and Baraddmdei. The earliest phvllopods (Hymaiocwrii) 
and heteiopods (BdUrophon) occur in these beds. The braohiopods 
indude species of lAngultUo {L» Ikiviaii)^ DUdna^ and 

Orikit, The pteropode ore represented by three erodes of theca. 
Several aunelides (cVimona) and polysoa (Fmeetella) likewise occur. 

According to a careful census Mr Etherid^, the liinguk 
flags may be mouped into three zonesi each ohi^terized hy a 
peculiar assemblage of organic remains. The lower division 
contains 87 spedes, of which 9 are pecijliar to it The middle zone 
has yielded 6 species, 2 of which (Conoeoryphe bu/cej^la and 
LinglUella Davini) pass down into the lower division, 1 (KtUorgia 
eingulata) into the upper, and 2 (Lingula eguamoaa and BelUro- 
phon OanihrcTuia) are i)cculiar. The upper zone has yielded 40 
species. Of these 9 pass up into the Tremadoc beds, while 2 
(idnguleUa lepis and Z. Demaii) continue on into the Areni^ group. 

4. Tremadoc SkUce . — This name was given by Seduwmk to a 
mup of dark grey shitos, about 1000 feet tnick, found near 
Tremadoc in Carnarvonshire, and traceable thence to Dolgelly. 
Their importance as a goolodcal formation was not recognized 
until the discovery of a remarkably abundant and varied fauna in 
them. They contain the earliest crinoids, star-iislies, lamelli- 
brauchs, and cephalopoda yet found. Tlio triiobites embrace 14 
ftenera, among which, bosides some, os AgnoatvSy Conjocoryphe^ and 
Oleniut^ found in the Lingula ilugs, we meet for the first time with 
Anaelina, Aeaphust Cheirurua^ NenAaretaa^ Niohe^ OgygiOt Pdlo- 
nephahm^ &c. Tlie same generu, and in some cases species, of 
braohiopods appear which occur in the Linrala flan, Orthie 
Carauaii and lAnguUlla Davm% kdng common forms. Mr Hicks 
has described 12 species of lamellibranclis from the Tremadoc beds 
of Ramsay Island and St Davids, belonmng to the genera Ctmo- 
dofUa^ Palatarcat Olyptarca^ Dawdia^ cxxSiModiiolopeU, The cepha- 
lopoda are represented by Orthoccraa ecrtceum and Cyrioceraa 
woBcox ; the ptoropods by Th^a Ikmdii^ T, opcrculaiaf and 6bnu- 
laria Hon\frayi \ the echinoderms by a beautiful star-fiidi (Palae- 
Urina rainaegcnsie) and by a crinoid (Dendrocrinus Cmibrcnaia),^ 

Careful analysis of the fossils yielded by the Tremadoc 
beds suggests a division of this formation into two aones. 
According to a census by Mr Etheridge, the Lower Trumadoo 
rocks have yielded in all 56 species, of which 9 pass down 
into the Lingula flags and 10 ascend into the Upper 
Tremadoc zone, 31 being peculiar. The Upper Tremadoc 
beds contain, as at present ascertained, 33 species, of which 
9 are pecnliar, and 13 or possibly 15 pass up into the 
Arenig group. It is at the top of the Upper Tremadoc 
strata that the line between tbe Cambrian and Silurian 
systems is here drawn. According to Frofessor Bamsay, 
there is evidence of a physical break at tbe top of the 
Tremadoc beds of Wales, so that on a large scale tbe next 
succeeding or Arenig strata repose unconformably upon 
everything older than themselves. Mr Etheridge also shows 
that the paheontological break is nearly complete, only 
about 7 per cent, of the fossils of tbe one series passing 
over into the other. Out of 184 known Arenig species, not 
more than 13 are common to the Tremadoc beds underneath. 
Besides these important facts the character of the Arenig 
fauna strongly distinguishes it from that of the formations 
below, and further supports the line of division here 
adopted between the Cambrian and Silurian systems. 

In tbe north-west of Scotland a mass of reddish-brown 
and chocolate-coloured sandstone and conglomerate (at least 
8000 feet thick in the Loch Torridou district) lies uncon- 
formahly upon the fundamental gneiss in nearly horizontal 
or gently inclined beda It rises into picturesque groups 
of monntaiiiB which stand out as striking monuments of 
denudation, seeing that tbe truncated ends of their com- 
ponent fllat strata can be traced even front a distance forming 
parallel bars along the slopes and precipices. The denuda- 
tion most have been considerable even in early Silurian 
times, for the sandstones are unconformably overlaid by 
quarts-rocks and limestones containing Lower Silurian 
fossils. No trace of organic remains of any kind has Imn 
found in the red sandstones themselves, l^ey were at one 
time regarded as Old Bed Sandstone, though MaccuUoch, 


and afterwards Hay Cunningham, pointed oat that they 
underiie parts of the schistose rooks of the northern High- 
lands. The discovery by Mr C W. Peach of Lowsf^Siloriaa 
shells in the overlying limestones showed that the massive 
red sandstones of western Boss and Sutherland could not 
bo paiaHeled with those of the eastern tracts of thoso 
counties, but must be of older date than p^ of the Llan* 
deilo rocks of the Lower Silurian periocL Sir B. Murchison 
classed them as Cambrian — an identification which haa 
much support in the lithological resemblance between these 
rocks of the north-west Highlands and much of the Lower 
Cambrian system of Wales. 

In the south-east of Ireland masses of purplish, red, and 
green shales, slates, grits, quartz-rocks, and schists occupy 
a considerable area and attain a depth of 14,000 feet with* 
out revealing their base, while their top is covered by nn- 
conformable formations (Lower Silurian and Lower Carboni- 
ferous). They have yielded OlcUumtia, described originally 
as a sertularian zoophyte, but now regarded by many 
palsBontologists as an alga; also numerous burrows and 
trails of annelides {Hutiod^ma Hibemicumf Arenicolitea 
didpmus, A, HaughLmia pcecila). No Upper 

Cambrian forms have been met with in these Irish rocks,, 
which are therefore placed with the Lower Cambrian, the 
uDconformability at their top being regarded as equivalent 
to the interval required for the deposition of the inforvening 
formations up to the time of the Llandeilo rocks, as m the- 
north-west of Scotland. Some portions of the Irish Cam- 
brian series have been intensely metamoiphosed. Thus on 
the Howth coast they appear as schists and quarts-rocks; 
in Wexford they pass into gneiss and granite. In. West 
Galway Mr Kinahtin has described a vast mass of schists, 
quartz-rocks, and limestones (8000 feet and upwards) pass- 
ing up into schistose, hornblendio, ond unaltered rocks con- 
taining Llandeilo fossils, and he agrees with Grifflth and 
King in regarding these as probably Cambrian. He suggesta 
that they are Upper Cambrian, which would imply that 
Upper Cambrian rocks pass conformably into the Llandeila 
formation without the occurrence of the thick Arenig rocka 
of Wales. In a diflScult country, however, broken by fadts 
and greatly metamorphosed, an unconformability might 
easily escape detection. 

CoNTiKKXTAL EuBOPB. — According to the classification 
adopted by M. Barrande, the older Palseozoic rocks of 
Europe suggest an early division of the area of this con- 
tinent into two regions or provinces,— a northern province,, 
embracing the British Islands, and extending through North 
Germany into Scandinavia, on the one hand, and into^ 
Bussia on the other, and a centrol-European province,, 
including Bohemia, France, Spain, Portugal, and Sardinia. 

Bohemia. — The classic researches of M. Barrande have 
given to tbe oldest fossiliferous rocks of Bohemia an extra 
ordinary interest He has made known the existence there^ 
of a remarkable suite of organic remains representative of 
those which characterize the Cambrian rocks of Britain. 
At the base of the geological formations of that region lie^ 
the Arduean gneisses already described. These are over- 
laid by vast masses of schists, conglomerates, quartzites, 
slates, and igneous rocks, which k^ve been more or 
less metamorphosed, and are singularly barren of organic 
remaiaB, though some of them have yielded traces of anne- 
lides. They pass up into certain grey and green fiisile- 
ahales, in whidi the earliest well-marked fossils occur. The* 
organic contents of this zone (£tage C) form what M. 
Barrande terms his primordial fauna, wldch contains 40 or 
more species, of whidb 27 are triiobites, bdonging to thw 
characteristic Cambrian genera— Paroefodriefes Agnoe^ 

tu$ (5), Conoearyphe (4), Ellipeocephalue (2), HydroeejSialua 
(2), AriimdluB (1), 8ao (1). Not a single species of any- 
one of these gmiera, save As/noehu (of which 4 specieO' 
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i^pdftr in the aeocmdfauiift), lias bean foi^ M. Barrande 
higher than his primordial aonsi Among oUier organisms 
in this primordial fanna^ the braohiopods are represented 
by 2 species {OrtkU and Orbicida)^ the pteropods by 6 
(Theoa), and we eohinoderms by 5 cystideans. 

Soaidinawk^Ia Norway the vast masses of Arehasan 
gneiss (Tellemark) are overlaid by schists, red sandstones, 
and conglomerates. These are termed the Sparagmite 
formation, and have hitherto proved barren of fossils. 
They are covered, however, by b^ containing jDurfyonma 
ITarveffieum, which may represent the primordial sone of 
Barrande. In Sweden the sparagmite formation has been 
more productive of organic remainsi It is there represented 
by a sandy sone not more than 00 or 60 feet thick — a poor 
equivalent for the great mass of strata in the Cambrian 
system of Wales. It was originally termed the Jtegio 
Fucoidarum by Angelin, from the fucoids alone found in 
it In more recent years, however, its list of organic re- 
mains has been considerably increased; 12 species of plants, 
chiefly fucoids, but including some {Eophyton) of higher 
grade, 9 species of annelides, i braohiopods, a pteropod, a 
bryozoan, a coral, a crinoid, and a sponge have been 
obtained. Above the strata containing these organisms 
comes a zone which has yielded 77 species of primordial 
trilobites, including the genera Agno^u» (10 species), Cmo~ 
coryphe (13), Oknus (21), Paradoxidei (9). 

Nobth Amebioa. — B ocks corresponding in position and 
in the general character of their organic contents with the 
Cambrian formations of Britain Imve been recognized in 
di£fereut parts of the United States and Canada. They 
appear in Newfoundland, whence, ranging by Nova Scotia 
and New Brunswick, they enter Canada, the northern parts 
of New York, Vermont, and eastern Massachusetts. They 
rise again along the A[)palachian ridge, in Wisconsin, 
Minnesota, Missouri, Arkansas, Texas, and Georgia. West- 
wards from the great valley of the Mississippi, where they 
have been found in many places, they reapp^ from under 
the Secondary and younger Falmozoic roc^ of the Rocky 
Mountains. They have been divided by American geo- 
logists into two formations — (1) Acadian, a mass (2000 
feet) of grey and dark shales and some sandstones; and (2) 
Pot^m (or Georgian), which attains in Newfoundland a 
depth of 5600 feet, but thins away westward and southward 
till in the valley of the St Lawrence, where it was studied 
by Logan and his associates of the Geological Survey of 
Canada, it is only from 300 to 600 feet thick. 

Among the organic remains of the North American 
Cambrian rocks fucoid casts appear in many of the sand- 
stones, but no traces of higher vegetation. The Acadian 
formation has yielded primordial trilobites of the genera 
Paradoxidea^ Conocorj^ie^ Agnoatas^ and some others; 
brachiopods of the genera lAngultUa^ Dxadnay OhoUlla^ and 
Orihiai and several kinds of annelide-tracks. The Potsdam 
rocks contain a few sponges, the earliest forms of graptolite, 
some brachiopodi^ including, besides the genera in the 
Acadian beds, Olclua, Camardla^ and Oiihiaina ; some 
pteropods {Hyolitea or Theca) ; two species of (h^thoceraa ; 
anneUde tracks ; trilobites of the genera CoTiocaryphe^ 
Agnoaituat Dikalocephalua^ OUnellua^ l^ychaapiat Oharioce- 
vhahuj Aglaapia^ and lUmnurua. 

M, Barrande has called attention to the remarkable uni- 
formity of character in the organic remains of his primordial 
zone over the continents of Europe and America. He pub- 
lished in 1871 the sufcgoined table, to show how close is the 
pa r al le l i sm between the proportions in which the diflhrent 
cl ass es of the animal kingdom are represented.^ 

> TrOMea, Fngas, 187i, p. 196. Since the pabliostion of ihie 
Idilstfae p togres e of neesrch has ineressed the number of epecies from 
some loosUtiM; but the gensial tsoiM of the pilmoidisl fauna has not 
teen mateiially affected theiebj. 
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A. Lower Silurian. 


SlLUBIAN. 

The important system of rocks next to be described was 
first investigated by the late Sir R. Murchison in Wales and 
the bordering counties of England. He found it to be char- 
acteristically developed over the tract once inhabited by the 
Silures, an ancient British tribe, and he thence chose the 
name of Silurian as a convenient designation. It there 
passes down conformably into the Tremadoc slates at the 
top of the Cambrian series, and is covered conformably by 
the base of the Old Red Sandstone. 

Gbbat Bbitain. — I n the typical area where Murchison's 
discoveries were first made he found the Silurian rocks 
divbible into two great and well-marked senes, which he 
termed Lower and U pper. This classification has been found 
to hold good over a large part of the world. The subjoined 
table shows the present arrangement and nomenclature of 
the various subdivisions of the Silurian system. 

Feet. 

7. Ludlow group 1,950 

B. Unpcr Siluniui. ] 6. Wenlock group 1,600 

5. Upper Llandovery group 1,500 

4. Lower Llandoveiy group 1,000 

3. Bala and Caradou group 6,000 

2. Llaiideilo group 2,600 

1. Areiiig or Bti|)er Stone group 4,000 

Approximate average thickness -18, 660 
A. Lawtr Silurian, 

1. Armig or SUper Stme Group , — These rocks consist 
of dark slates, shales, flags, and bands of sandstone, 
They are abundantly develop^ in the Arenig mountain, 
where, as originally described by Sedgwick, they contain 
masses of associated porphyry. Tliroughout that district 
they have been deposited at a time when streams of lava 
and showers of volcanic ashes were thrown out in great 
quantity from submarine vents. They contain an abund- 
ant suite of organic remains (184 species), of which only 
13 species are common to the Tremadoc beds below. 
Trilobites occur of the genera AEglina^ Agnoatua^ Ampyx^ 
Barrandea^ Oalymene^ Glmrurua^ Jllcenopaia, lUamua^ 
Ogygia^ Pkaeopa^ and Trinudeua, Three species of ptero- 
p^ {Convlaria^ Theca\ 18 species of brachiopods (Ling- 
ula^ Lingulella^ Obdtlla^ Diaeim^ Siphonotreta, Orthia), 8 
lamellibranchs, 3 mteropods, and 5 cephalopods have 
been found; but we most abundant organisms are the 
graptolites, of which the Arenig rocks of St David's, in 
Pembrokeshire, have yielded 48 species, which belong to 
20 genera, including Didymograptua^ Tetragraplue^ Dtjdo^ 
graptua, Dendrogr a piua, and Callograpius,^ A ltogether 

* Hicki, QuarL Jowm, OeoL Soe., xxxl. 167 ; HopkiMon snd Lap- 
worth, and,f p. 686. 
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78 sfadeB of hydroxoa have been obtained from the 
British Arenig rooks, but none from any older eteata. 
This sadden and great development of these organisms 
gives a distinctive aspect to the Arenig rocks. It con- 
tinues in the overlying Llandeilo group, so that the 
graptolites form in Britain a convenient dutracter by 
which to mark off the Cambrian from the Lower Silurian 
fauna. 

2. Llandeilo Flag Group. — Dark argillaceous flagstones, 
sandstones, and shales, some parts often calcareous. These 
beds were first described b^ Murchison as occurring at 
Llandeilo, in Carmarthenshire, They reappear on the 
coast of Pembrokeshire, and at Builth, in Radnorshire. 
Up to the present time they have yielded 227 species of 
fossils. Of these 13 are common to the Arenig below, 82 
to the Caradoc or Bala above, while 145 are peculiar. 
The hydrozoa are still the most abundant forms, 94 
species being here met with, no fewer than 61 of these 
being confined to Llandeilo rocks, and only 9 passing 
down into the Arenig group. Of Crustacea 44 species have 
been obtained. These include the characteristic trilobites 
— Ampyx nudue^ Asaphua tyrannm^ Barrandea Cordaif 
Calymene duplicator C. OamlrensiSr Cheirurua Sedgtaickii, 
Ogygia Buchiir Trinucleua concentric aa^ T, Lloydii. The 
bzachiopods number 37 species, including the genera 
Orihiar Lepiasnar Strophomenor Lingula^ Siphonotreta. 
The Imellibranchs are represented by 6 species, the 
gasteropoda by 10 (Muvekiaoniar Gydonemar Loxonema)^ 
the beteropods by 7 {Bellerophon^ the pteropods by 2 
(Conularia^ Thcca\ the cephalopods by 8 (Orthoceraar 
Cyrtoceraa), 

A remarkable feature in the history of the Llandeilo 
rocks in Britain was the outbreak of volcanic action 
abundantly in North Wales and in Cumberland. Vast 
piles of lava and ashes were thrown out, which even to 
this day remain in mass sufficient to form groups of 
important hills, as Coder Idris, Aran Mowddwy, the 
Arenigs, and the Moelwyns in Wales, and Helvellyn and 
Scaw Fell in Westmoreland and Cumberland. 

3. Garadoc or Bala Group, — Under this name are 
placed the thick yellowish and grey sandstones of Caer 
Caradoc in Shropshire, and the grey and dark slates, grits, 
and sandstones round Bala in Merionethshire. In the 
Shropshire area some of the rocks arc so shelly as to 
become strongly calcareous. In the Bala district the 
strata contain two limestones separated by a sandy and 
slaty group of rocks 1 400 feet thick. The lower or Bala 
limestone (25 feet thick) has been traced as a variable 
band over a large area in North Wales. It is usually 
identified with the Coniston limestone of the Westmore- 
land region. The upper or Hiruant limestone (10 feet) is 
more local Bands of volcanic tuff and large beds of 
various felsitic lavas occur among the Bala beds, and 
prove the contemporaneous ejection of volcanic products. 
These attain a tUckness of several thousand feet in the 
Snowdon r^on. 

A large suite of fossils has been obtained from this 
formation the sponges represented by Sphaeroapongia 
and other genera ; the graptolites by Diplograptua priatiaf 
- GrapUlMua priodour and G, Sedgmekiir &c. ; the corals 
by species of ffeliolitear FavoaUea, Mowticulipomr Halfp 
aitea, Fetraia; the echiuoderms by encrinites of the genera 
CyaiAoerinMa and Glyptocrinuar by cystideans of the genera 
BekinaaphasriUa and ^kasronUcar and by star-fishes of the 
genera Pedmaeter and Stenaaler ; the anneiides by ScrpulUca^ 
TetUaeulitear and numerous burrows and tracks ; the trilo- 
bites by many moies of the genera Phacopar Gheiruruar 
Oyhdar LanAaa^^ Icidaapiar OcUymener Bemopieurvdaar Aaa- 
pkua^ lUamiuaf Ampyx, and I^ueleua; the polyzoa by 
Feneatella, Okmoonime, and Ptilodietya ; tlie bra^iopods 


by Atrypa, Bhynekcmdla, Laptama, Ortkia (many npeeies), 
Strophomena, Biacina, and Lingula; the lamelUbrandhs 
by Modiolopaia, Mytilua, PaloBarca, Pterin^ OrthonaUi, 
and Ctenodonta; the gasteropoda by Murchaaonia, Piemro^ 
tomaria, Bap/Uatoma, Oydonema, Buompialua, Maduraa, 
Hdopea; the pteropods by Conularia, Theca, and Beeulu 
omphalua; the heteropods by various species of Bdleropkon; 
and the cephalopods by many species of Orikoceraa, with 
forma of Gyrtoceraa and LUuitea, 

4. Lower Idandovery Group — In North Wales the Bala 
beds about 6 miles S.E. of Bala Lake begin to be covered 
with grey grits, which gradually expand southwards until 
they attain a thickness of 1000 feet in South Wales. These 
overlying rocks are well displayed near the town of Llan- 
dovery, where they contain some conglomerate bands, and 
where Mr Aveline detected an unconformability between 
them and the Bala group below them, so that the 8abte^ 
ranean movements had already begun, which in Wales 
marked the close of the Lower Silurian period. Else- 
where they seem to graduate downwards conformably into 
that group. They cover a considerable breadth of country 
in Cardigan and Carmarthenshire, owing to the numerous 
undulations into which they have been thrown. Their 
I chief interest lies in the transition which they present 
between the fauna of the Lower and Upper Silurian for- 
mations. They have yielded in all about 128 species of 
fossils, whereof 11 are peculiar, 93 are common to the 
Bala group below, and 83 pass up into Upper Llandovery 
rocks above. Some of the peculiar fossils are NidulUca 
favua, Meriatella eraaaa, M, anguatifrona, and Murchiaonia 
angulaia. Among the forms which come up from the 
Bala group and disappear here are the corals Hdiolitea 
ifdtratindua, Petraia auhduplicata, and Favoaitaa aapera \ 
the trilobites Lichaa laxatua and Illasnua Bovmanni ; the 
brachiopods Orthia Actonioe and 0. inaularia ; the gastero- 
poda Murchiaonia gyrogonia and Gydonema crebriatria; 
and the cepbalopod Orthoceraa tenuicinctum. But many 
of the Lower Silurian forms continue on into the Upper 
Llandovery beds. From the abundance of the pecifiiar 
brachiopo^ termed Pentamerua in the Lower, but still 
more in the Upper Llandovery rocks, these strata were 
formerly grouped together under the name of “Pentamerus 
beds.*’ Though the same species are found in both divi- 
sions, Pentamerua oUongua is chiefly characteristic of the 
upper group and comparatively infrequent in the lower, 
while StriMandinia {Pentamerua) lena abounds in the 
lower but appears more sparingly in the upper. 

The Lower Silurian rocks, typically develop in Wales, extend 
over nearly the whole of Britain, though largdy buried under more 
recent formations They rise into thenilly wacts of Westmoreland 
and Cumberland, where they consist of the following subdivisions 
in descending order : — 

(Lower Llandovory not represented. ) 

Coniston Limestone and Shale =» Bala beds. 

Volcanic series: tuffs and lavas ) / Part of Bala, whole 

without any intermixture of f 1 of Llaudeiio, and 

ordinary sedlmentaiy strata ex- ( j perhaps part of 
cept at the base, 12,000 ft ) Arwig formation. 

8kidd*wSlatM, I0,000orl2,000a j _ ) ^ ^*25 

'*““®****“ 5 I LingnlaW 

Apart from the massive intercalation of volcanic rooks these 
strata present considerable lithological and palKoutoloncsl differ- 
ences mom the typical subdivisions in Wales. The Skmdaw slates 
are black or dark-grey ar;^llaceoua, and in some beds sandy rook% 
often much cleaved tnou^ seldom yielding workable shttes. some- 
times soft and black like Carboniferous shale. As a role they are 
singularly onfossiliferous, but in some of their less cleaved and 
altered portions they have yielded about 40 species of graptolites 
(chiefly of the genera JMymograpluar Diplograptm, JHawgraptuar 
Tdragrcftua, Phyllograptua, and Climqeograptua) Lingula bravia, 
traces of annriades, a mobites (Jsglina. Agnoatua, Aaapkua, 
Im.), some Tdiylkpods (Oaryoeairia)^ and remains of jdants (Aoko- 
trtphia, to,). In miny places the slates have been metamorphoaed, 
paaaing into chiastblite^te, mica-aohist, andaluaite-adhist, ko.» 
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with protroBionB of gnmite, ^yonite. «nd othar oiyitallliie rooikt. 
TowaitU the cloae of the kag period rapreiented hj the Skiddaw 
ilatflBi Toloanio action mamfested ita^ fint by intermittent 
ehowere of aihea and atieeme of lava which were intentratified with 
the ordinary marine seclimenti and then by a more powerfhl and 
eontinnone eeries of exploeions. whereby a Irnge voloanio mountain 
or gronp of oonea was j^ed up above the eea-leveL The length of 
time occupied by this vdloamc episode in Cumbrian geology may be 
inferred from the &ct that all the Llandeilo and nearly all the 
Bala beds are absent here. The volcanic island slowly sank into a 
sea where Bala orgax^ms flourished. Among theae we find such 
familiar Bala 8pec& as FamriUB fibroaa^ MeliolUea inUrtHndus, 
OybeU iMmieoas, laptma mrioea^ Oiihia Adonimt 0. hiforatat 0. 
eaUgrammOf 0. elegaiUula, 0. p<frcaUit and Strcphcmem rhom- 
UmoIU. l^eSe organisms and their associates mithored on the 
submerged flanks of the sinking volcano into a bed of limestone'— 
the Owston limestone— which can still be traced for many miles 
throngh ^e Westmoreland hills, as the Bala limestone which it re« 
presents can be followed through the volcanic tracts of Kor^ Wales. 
The Coniston limestone is covered by certain flags and grits which 
from their organic remains are refen^ to the Upper Silurian series. 

In the South of Scotland, according to the detailed researches of 
the Geological Survey, the Lower Silurian formations are represented 
by the subjoined groups of strata in descending order : — 


Sandstones and conglomerates, Oirvan 

valley 

Conglomerates, grits, shales, and len-' 
ticular bands of limestone, Peebles- 
riiire, Dumfriesshire, 8.W. Ayr- 

Airo, sometimes 2000 ft 

Canphaim group, coarse pebbly grits ^ 

and grcywa(^.ke, 1200 ft 

Upper Black Sliale, with graptolitos, 
fi50 ft 


-Llandovery. 


— Camdoc or Bala. 


Lowther group, olive, gray, and blue 
shales, and sandstones, 4000 ft ... 
Didvccu group, greywacke and shale, 
with band of line conglomerate, 

8600 ft , 

Qneensberry group, massive grey- 
waokos and grits, with occasional 
conglomerate bands and some 

shams, 4500 ft 

Lower or Moffat Black Shale gronp, 

200-400 ft 

Ardwell group, brown flags, grey- 
waokes, and shales, sometimes pur- 
plish and red ; base not seen 


LUndeilo (14 000 ft.) 


As a whole these strata are singularly barren of organic remains. 
Most of the fossils which the Llandeilo groups contain lie in the 
bands of dark anthracitic shale which have been traced across 
nearly the whole breadth of the country. These shales ore crowded 
with graptolites of rcooguizable J^lanaeilo forms, Climacogragptua 
imitimeuhWt Diplograptw pridis, and Graptolxihus »a^iUariua 
lieing particularly abundant. Cnistaccu are exceedingly rare, but 
two phyllopods, bi9einoGaria Broimimia and Pellocharis aptychoidsa. 
occur ; while from Dumfriesshire two obscure trilobites are referred 
I ioubtfully to Bnerinurua and Pha/sopa. The vast thicknesa of sandy, 
gritty, and shaly unfosuliferous strata is the distinffuishiug feature 
uf the l^wer Silurian series in the south of Scotland. The Caradoc 
ur Bala group lies unoonformably upon the upper parts of the 
Llandeilo rocW It contains in the eastern aistrlcts some cal- 
careous conglomerates which here and there swell out into local 
masses of limestone. In the south-west of Ayrshire the limestones 
attain considerable dimensions. In these calcareous bands numerous 
Uaradoc species have been found, among them Chdrurua galaainoaua, 
Enorinwnaa punckUm^ with species otillanua and Aaaphiu, OrtMa 
eaUiarammOt 0. emsfiada^ Lapkana sertesa, Madwraa, and such 
corals as HalioliUa^ FemkUBt OmpKypyi^ and Slr^hodaa, In the 
south-west of Ayrshire certain shales and sandstones full of Caradoc 
fossils are overlaid with sandstones, shalos, and conglomerates con- 
taining Pankamarua chUmgua, Atrypa kamiaphe^t Mariddla 
anffud^frona^ Lkhaa UuBotua^ Petraia etOTtgeUa. NidulUea ftmu, 
and numerous other fossils which indicate the horizon of the 
Llandovery rocks. 

The Highlands of Scotland consist nudnly of crystalline rooks — 
gneiss, mica-schist^ chlorite-schist, clay-riate, quartz-rook, schistose 
flagstone, and many others, often much invaded by granite and 
other intrusive masses. It was at one time supposM that these 
rocks all belonged to the so-called primary or primitive series, older 
than any of the foasiliferous qrstema * Bat the discovery by Mr C. 
W. Peach, idready referred to, that leccmizable fossils occur in the 
limestone of Durness in SnriierlandriiiTe, led Murchison to infer 
that the whole of the overlying gneiisoae and sohiatoae masses are 
really metamorphoaed Lower SUuriao rodka— a generalization which 
baa been oon^etely oonfinned by snbaeqmt inveatigarion. At 


the base of this great series of rooks masses of white qnarta-xook 
are found lying with a marked unoonfoxmability upon the red 
aandstonea aesoribed in a previoua page. These qnartioae beds are 
merely hardened and somewhat metamorphosed sandstones ; th^ 
still show their original fklse-bedding, and the casts of sea-weeds 
and worm-bnrrowB. They contain a band of limestone which in 
Assynt swells out to a thickness of 1000 feet or more, and can be 
traced almost continuously from the Kyles of Sim to the north 
coast of Sutherlandshire. Over these strata, in perfect conformable 
sequence, and with a complete lithological gx^lation, come qoartsose 
flagstones dipping like the rocks below at gentle angles to the sonth- 
eaat They become more schistose and crumided as they axe traced 
upwards, until, after a thickness of several tnousund feet has been 
passed over, they begin to undulate iu steep folds and pass into the 
ordinary schistose rocks which cover so much of the Highlands. 
The gradation from the comparatively unaltered lower quartz-rocks 
and Jimestones on the west to the intensely crumplea crystalline 
upper schists and flagstones on the east can be followed step by 
step in numerous fine natural sections from the nortkof Sutherianu 
to the Kyles of Sk}e. The proof is thus complete that a vast mass 
of schists and other crystalline rocks overlies fossiliferous limestones 
in the Scottish Highlands. It therefore becomes of tlie utmost 
imiK)rtance to determine the geological horizon of the fossils iu the 
limestones. This was done by the late Mr Salter, who declared his 
conviction that they were unequivocally Lower Biluriau, and bore 
a most remarkable resemblance to a graup of fossils from the Lower 
Silurian rocks of North America. Pivo of the species he regarded 
as identical with known American forms (Orthocaraa arcwUrokim^ 
Hall ; OriKia driaiula^ Emmons ; Ophilda wmpada^ Salt ; Jfur- 
chiaanm gradlia, Hull ; if. bellieinda, Hall), 4 os representative. 8 
doubtful, and 1 now genus, found also in Canada. That this 
truly North American ossemblago,” he remarks, ** should be found 
in the extreme north of Scotland on the same parallel as the 
Canadian,— that siiecies of Afaelurea and Jiaphiatonuit resembling 
those of tlie St Lawrence basin, and Orthocerata, bearing huge 
siphuncles like those of North America, Scandinavia, and Kussia, 
should occur in Scotland and yet bo scarcely known further south, 
is at least suggestive of a geographical distribution— perhaps even 
of climatal conditions— not very unlike that of more modem 
times.** ^ From this i>^ieoutologiual decision it follows that the 
overlying schistose scries of the Scottish Highlands is a mass of 
metamorphosed Silurian strata. Examined in detail they show 
veiy unequal and sj^rodic metamorphisiii. Some portions are 
scarcely more changed than the ordinoiy greywackes and shales ol 
unaltored districts. False- bedding, pebble-bws, and other common 
features of sedimentation occur Aundautly thmughout the whole 
vast Bories of schists. Here and there the metamorphism has be- 
come extreme, the rocks passing into coarsely ciystalline scldsts 
full of gameti^ with banus of hombleude-rock, actinolito-sohist, 
and other metamor|)hio products, and passing even into granitic 
gneiss and tine granite. No more convincing proof could be ob- 
tained that vast masses of schist do not necessarily belong to an 
azoic period of the eart)i*8 history, but may have been produced by 
the alteration of previously existing sediments. 

It is not necessary to believe that the sediments so altered were 
iu all oases mere ordinary marine sand and mud. The white 
quartz-rocks were no doubt at one time pure white siliceous sand, 
the rounded grains of which can still be readily detected In them. 
The quartzose flagstones were stratilied sand with thin partings of 
clay or mud. The clay slates were evidently thick accumulations 
of mud. But the rocks containing a marked percentage of mag- 
nesia, such os chlorite-slatc, actinolite-Hchlst, hornblende-rock, &o., 
may have resulted from the iriteration of voloanio sediments and 
submarine lavas. The evidence from Cumberland and ‘W ales proves 
how voluminous and long continued were the volcanic eruptions of 
the Lower Silurian period in Britain. The abundant diffusion of 
volcanic detritus over the present sea-bottom is now well known. 
The ** Challenger*’ researches have also shown us that, beside the 
glauconite previously known to he deposited from sea-water in the 
chambers of foraminifera and other dead organisms on the ocean 
bottom, true magnesian silicates are now in the process of elimina- 
tion from sea^water in some of the abysses or the ocean. It u 
quite possible therefore that some of the rocks of the metaniorpluc 
series rich in magnesian silicates may have arisen from the oltcra- 
tion of voloanio tuffs or submarine lavas, and that others may owe 
their distinctive comiKNiition to original chemical precipitation, 
as ably contended by Steny Hunt, though their present orystatoe 
structure must be regarded as a part of the general metoinomiiim 
by wMoh the whole of the Lower Silurian rocks of the Highlands 
have been affected. 

In the sonth-esst of Ireland, grey, greenish, and puiplc grit^ 
and grey and dark shdes, lie uncomformably ujion we Cambrian 
rocks, and contain a few fossils of Llandeilo ago. 'Hiey 
interstratified beds of tufT and felsltio lavas indicating contw- 
pormneous volcanic action. In the north-east of the island a proaa 
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bdt of Lowar Silurian ro^ mu from the oooat of Down into tho 
hMrt of Bosooinnioii ond liongford. Hiis bolt !• ovidontly etito- 
longitioii of that in the eoathern npUnde of 8ootlin£ ft ie 
miwM by the oocnirenoe of similar dark anthxaoitio ahales 
crowded with graptolites. The rioheet foeiilifeioiis localities among 
the Irish Lower Bilnrian rojks are found at the Chair of Kildare, 
Portraiie near Dublin, Pomeroy in Tyrone, and lisbellan in Per* 
managh, where small protrusions of the older rocks rise as oases 
among the surrounding later formations, Portlodk brought the 
northern and western localities to light, and Murchison pointed out 
that, while a number of the trilobites (YWnucIsus, Phacop, Oaly* 
mens, and lllanua\ as well as the simple plaited Chihidx^ 
and Strophotnenas, some spiral shells, and many OrtMeBrata,m 
specifioally identical with those from the typical CaradM and B^a 
beds of Shrop^ire and Wales, yet they are associated with p^uliar 
forms, first discovered in Ireland, and veiy rare elsewhere in the 
British Islands. Among these distinctive fossils he cites the 
trilobites, Effmoplmridts^ aarpea, Amphum, and BrofUeus, with the 
smooth forms of Aaaphua (laotelua)^ which, though abundant in 
Ireland and America, seldom occur in Wales or England, and 
never on the Continent.^ 

In the north and west of Ireland a large area of surface is occu- 
pied by crystalline rocks — ^gneiss, schists, quartz>*rock8, limestone, 
gmnlt^ &C. — which arc manifestly a continuation of those of the 
Highlands of Scotland. They run south-westward ]^rallel with 
the bdt of unaltered Lower Silurian rocks from which, in some 
daces, as in county Tyrone, they are only a few miles distant. 
The district of Pomeroy, so rich in Silurian fossils, promises to 
afford the greatest light on the interesting but difficult problem of 
the metamoridiism of the Lower Siluriau rocks of the Scottish 
Highlands and the north-west of Ireland. It will be seen from tlie 
evidence furnished by the sections in West Mayo (p. 837) that tho 
metamorpliism must have taken place prior to the deposition of 
the Upper Silurian formations of the west of Ireland. 

B. Upper SUurian, 

The formations which in the British Islands are classed 
as Upper Silurian occur in two very distinct types. Bo 
great indeed is the contrast between these types that it 
is only by a comparison of organic remains that the whole 
can be grouped together as the deposits of one great 
geological period. In the original region described by 
Murchison, and from which bis type of the systen^was taken, 
the strata are comparatively flat, soft, nnaltered, consisting 
mainly of somewhat incoherent sandy mud with occasional 
bands of limestone. But as these rocks are followed 
into North Wales, they are found to swell out into a vast 
series of grits and shales so like portions of the hard altered 
Lower Silurian rooks that, save for the evidence of fossils, 
they would naturally be grouped as part of that more 
ancient series. In Westmoreland and Cumberland, and still 
further north in the border counties of Scotland, also in the 
south-west of Ireland, it is the North Welsh type which 
prevails, so that in Britain the general lithologicu charac- 
ters and minute palaeontological subdivisions ascertained 
in the typical Silurian district are almost confined to that 
limited region, while over the rest of the British area for 
thousands of square miles the hard sandy and shaly type 
of North Wales is prevalent. 

Taking firstthe Silurian tract of thesouth-west of England, 
and the east and south of Wales, we find a decided uncon* 
formability separating the Lower from the Upper Silurian 
formations. In some places the latter are found passing 
across the ed^es of the former, group after group, till they 
come to lie directly upon the Cambrian rocks. Indeed, in 
one district between the Longmynd and Wenlock edge, the 
base of the Upper Silurian rocks is found within a few 
mfles to pass from the Caradoc noup across to the Lower 
Oambrian rocks. It is evident, therefore, that in the Welsh 
region ve^ great disturbance and extensive denudation 
preceded m oommenoement of the deposition of the Upper 
Parian rocks. As Professor Bamsay has pointed out, the 
area of Wales, previously covered by a wide though shallow 
sea, was rid^ op into a series of islands, round the margin 
of which we oonj^omemtes at the base of the Upper 


Silurian series began to be laid down. This' took plaba 
during a time of submergence, for these conc^omeratio and 
sandy strata are found creeping up the akpes and even 
capping some of the heights, as at Bogmine, where thej 
reach a heij^t of 1150 feet above the sea.* Ihesubeideiioa 
probably continued during the whole of the interval occu- 
pied by the deposition of the Upper Silurian strata, which 
thus were piled to a depth of from 3000 to 5000 feet over 
the disturbed and denuded platform of Lower Silurian robka. 

Arranged in tabular form, the Bubdivisions of the Upper 
Silurian rocks of Wales and the adjoining counties of 
England arc in descending order as follows: — 


8. Ludlow group 


2. Wenlock group 

1. Upper Lland- 
overy group... 


Baae of Old Red Sandstone. 
Tilestonea. 

J Upper Ludlow Rock. 

I Aymeatry Limestone. 

I Lower Ludlow Bock. 
Wenlock or Dudley Llme-'^ 

stone 

Wenlock Shale 

Woolhope or Barr Lime- 

stone and Shale 

Taruunou Shale. 

May Hill Sandstones. 

Lower Llandovery Rocks. 


L Deubightiifre 
<; Q^of 
I North Wales. 


1. Upper Llandovery Oroup^ — (a.) May Hill Sandetonet 
— The position of these rocks as the true base of the Uppei 
Silurian formations was first shown in 1853 by Sedgwi^ 
who named them the May Hill Sandstones from the locality 
in Qloucestershire where they are so well displayed. 
Appearing on the coast of Pembrokeshire at Marloes Bay, 
they range across South W^es until they are overlapp^ 
by the Old Bed Sandstone. They emerge again in Carmar- 
thenshire, and trend north-eastward as a narrow strip at the 
base of the Upper Silurian series, from a few feet to 1000 
feet or more in thickness, as far as the Longmynd, where 
as a marked conglomerate wrapping round that ancient 
Cambrian ridge they disappear. In the course of this 
long tract they pass successively and unconformably ovei 
Lower Llandovery, Caradoc, Uandeilo, and Cambrian 
rocks. They consist of yellow and brown ferruginous sand 
stones, often full of shells, which are apt to weather out 
and leave casts. Their lower parts are commonly con- 
glomeratic, the pebbles being largefy derived from older 
parts of the Silurian formations. Here and there, where 
the organic remains become extraordinarily abundant, the 
strata pass into a kind of sandy limestone, known as the 
*‘PentameruB limestone,” from the numbers of this 
brachiopod contained in it The species of fossils found in 
the May Hill Sandstones number about 230. 

Among these are aome tracee of ihcoids; sponges (Clitma. 
IachadiU8)\ the widely difihsed Oi/uptolithua pviodoni a number of 
corals {Petraia^ HeliolUea^ FavoriUs^ HalytUea^ Syringepora, ko.); a 
fewciinoidB ; some annelides, particularly the TmUuuliUa mgliiue^ 
which is abundant; a nuinber of rnlobitcs, of which Phaoope 
Sidhetii, P. Weaveri, EnBrinurua pfUMStatua^ and Calymene BlutM/n- 
bachii are common ; numerous braebiopods, as Atrypa hmiephBriea^ 
A, Pmttamerua ohhmguBt Stridelaiidiwia lirata {8» Una 

also ooenrs), LeptUma trananeraalia^ Orthia ealligramma^ 0. eUgan^ 
tula^ 0, revaraOt Btraphomena c/ompertm,^ 8 peeten^ and lAnvgvXa 
paralUla\ lamellibranchs of the m^loid genera Or^Aonoki, MyUhu^ 
and Modiokpaia, with forms of Ptarineaf OtenodontOf and Lyro- 
deamai gaateropodi^ particularly the genera Murchinmia, Plnanh 
Umariat Cyemma^ HoUndla\ and oephalopods, chiefly Ortho^ 
eeraicLf ^th some forma of Actinoceraa and Phragmooeraa, and the 
old sp^ios LUuiiea eomu^arUi^, 

(6.) Tarantum Shale. — ^Above the Upper Llandovery beds 
comes a very persistent sone of fine, smooth, light grey or 
blue slates, which has been traced down the whole length 
of Wales from the mouth of the Conway into Carmarthen- 
shire. These rocks, termed the ** paste-rock ” by Sedgwick, 
have an extreme thickness of 1000 to 1500 feet Barren 
in organic remains, their chief interest lies in the fact that 


1 mrnia, p. 174. 


^ PhyakeU Oeoiogy qf Britain, p. 91. 
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iha persktenoe of ao thick a band of rook between what 
were snppoeed to be continnona and confonnahle fonnationa 
should hare been unrecogdied nntil it waa proved by the 
detailed mapping of the Geological Survey. 

2. WMo^ Oremp. — (a.) Waolhope Limutone. — ^In the 
origind typical XJp^ Silurian tract of Shropabire and the ' 
adjjacent countieB^ the Upper Llandove^ rocka are overlaid 
by a local group of grey ahalea containing nodular lime- 
atone which here and there aweHa out into beda having an 
aagtegate thickneea of SO or 40 feet These strata are well 
delayed in the picturesque valley of Woolhope in Here- 
fordshire, which lies upon a worn quaquaveraal dome of 
Upper Silurian strata rising in the midst of the surrounding 
Old Red Sandstone. They are seen likewise to the north- 
west at Presteign. Nash Scar, and Old Radnor in RBdno^ 
shire, and to the east and south in the Malvern Hills (where 
they include a great thickness of shale below the limestone), 
and May Hill in Qloucesterahire. These strata have yielded 
many characteristically Upper Silurian fossils, among which 
may be mentioned Bumoitus Barrieiuia^ Homalonotua del- 
phinocephalue, Bhacopa caudatus^ Airy pa reticulartSf Oiihu 
calligramma^ Strophomena imbrex^ Rhynehonella borealis, 
£, Wileoni, Euomphalus sculptua, Orthoeeras annulatum. 

It is a characteristic of the older Palsaozoic limestones to 
occur In a very lenticular form, swelling in some places 
to a great thickness and rapidly dying out, to reappear 
again perhaps some miles away with increased proportions. 
This local character is well exhibited by the Woolhope 
limestone. Where it dies out, the shales underneath and 
intercalated with it join on continuously to the overlying 
Wenlock shale, and no line for the Woolhope groujp can 
then be satisfactorily drawn. The same discontinuity is 
strikingly traceable in the Wenlock limestone to be immedi- 
ately referred to. 

(6.) Wenlock Bkaie, — This is a group of grey and black fine 
shales, traceable from the banks of the Severn near Coal- 
brook Dale across Radnorshire to near Carmarthen — a dis* 
tance of about 90 miles. The same strata reappear in the 
protrusions of Upper Silurian rock which rise out of the 
Old Red Sandstone plains of Gloucestershire, Herefordshire, 
and Monmouthshire. In the Malvern Hills they were 
estimated by Professor Phillips to reach a thickness of 640 
feet, but towards the north they thicken out to 1000 or 
even 1400 feet. On the whole the fossils are identical 
with those of the overlying limestone. The corals, however, 
so abundant in that rock are here comparatively rare. The 
brachiopods (of the genera Leptmna, Orthis, Strophomma, 
Atrypa, and Rhynehonella) are generally of sm^l size — 
Or^ hUviba, 0, hyhrida, and tbe large flat 0. ruitiea, being 
characteristic. Of the higher mollusca thin-shelled forms 
of Orthoeeras are specially abundant. Among the trilobitos, 
Encrinnrus punciatus,E. variolaris, Calymene Blumenbaehii, 
C. tuhercul^a, Pkacops eandaVm, and P. longicaudatw are 
common. The Qraptolithus priodon, so frequent among 
the Bala beds of the Lower Silurian series, also occurs 
in the Wenlock shale. Oraptolithns Flemingii is here a 
characteristic species. 

(c.) Wenlock Limestone is a thick-bedded, sometimes 
flaggy, UBUBlly more or less concretionary limestone, grey 
or pale pink, often highly crystalline, occurring in some 
places as a single massive bed, in others as two or more 
strata separated by grey shales, the Whole forming a thick- 
ness of rock ranging from 100 to 300 feet As its name 
denotes, this stratum is typically developed along Wenlock 
Edge in Shropdiire, where it runs as a prominent ridge for 
fully 20 miles, also tetween Aymestry and Ludlow. It like- 
wise appears at the detadied areas of Upper Silurian strata 
above referred to^ being specially weU seen near Dudley 
(whenee it is often waSkesa of as the Dudley limestone), 
WodUhope, Malvern, Miay HSl, Md Usk inMonmouthriiire. 
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A dittingaishing dsaracteristio of the Wenlock limestone is 
^e abundwoe and variety of its ooiala, of which 68 species 
have been described. The rock seems indeed to have bem 
formed in part by massive sheets and bunches of coral. Among 
oharacterisuc species are HalysiUa eatenularia, Eslioliies inter- 
Mindui, J7. tiOulattUt Alveolites Labeohei, FavosUes aapera, JF. 
fibrosa, F, Oothlandysa, Ccenites juniperinus, Syrinaopora JiBueiea- 
laris, and Omphyma turHnatum, The crinoids are also specially 
abundant and ore often beautifully preserved: Perieehoerinus 
fM^iformis is one of the most frequent species ; others are OrtMo- 
erinus rugosus, Cyalhocrinus goniodaetylns, and Marsvpioorinm 
ealatus) with several cystidoans, os Pscitdoerinites quadr&asciatus. 
The crustaceans include numerous trilobites, among which we miss 
some of the persistent Lower Silurian genera, such os Asaphus, 
Ogygia, and Trinueleus, none of which ascend into the Wen- 
look group. The most abundant trilohite is the long-lived Caly* 
mens Btwnenbaehii, wliich ranges from the Llandeilo flags np to near 
the top of the Upper Silurian formations. It ocenrs abundantly at 
Dudley, where it received the name of the * ' Dudley Locust ' ' Other 
common forms are Encrinurus punctatus, E» variolaris, Ihaeaps 
candatus, P, Downingias, P. Stokesii, Bumastus Barriensis, Roniah- 
notus delphinoeephalus, and Cheirurus bimueronatua. The brachio- 
pods continue to bo abundant; among ^typical Bjiecies may be 
noted AtryjHi retienlaris, Aferistetla tvmida, Spirifer elevatus, 8, 
plicaUllust Jihynchonella borealis (very common), IL cuneata, IL 
Wilsani, Orth/U eleganMa, 0, rustica, Strophonwm rhoniboidalis, 
and Peniamems gMcatus, The lamembranchs are not well repre- 
sented ; but several species of Ptcrinca are abundant, with Orani^ 
niysia cingulata, and some species of Modiolvpsis and Otenedonla, 
The gasteropoda are most characteristically marked by 8 or 9 
species of Eumnpluilus, 8 or more of Murchisemia, with species of 
Pleurotanwritt, Ad'oculvx, and Cyclonefna, The ccphalojKKis are 
confined to few genera, lAtuUcH, Aeiinocetas^ Cyrioeeras, Orthoeeras, 
and Phragmuceras ; of thesis the orthoceratites are by far the most 
abundant both in species and individuals. Orthoeeras annulattm 
is the most common fonii. Tbe ptei'opods aptamr in the beautiful 
and very abundant Cmwlaria BomrJryi, and the heteropods in the 
common and characteristic BcUeropfum Wenloekensis^ 

3. Ludlow Group , — ^This series of strata consists essen- 
tially of shales, with occasionally a calcareous band in 
the middle. It graduates downward into the Wenlock 
group, BO that when the Wenlock limestone disappears 
the Wenlock and Ludlow shales form one contmuous 
argillaceous formation. It is in this united form that 
the two groups stretch to the south-west through Brecon 
and Carmarthen. Tbe Ludlow rocks are typically seen 
between Ludlow and Aymestry. They appear likewise at 
the detached Silurian areas from Dudley to the mouth of 
tbe Severn. They were grouped by Murchison into three 
zones. 

(a.) Lower Ludlow Rock , — This is a group of soft dark- 
grey to pale greenish-brown or olive sandy shales, often with 
calcareous concretions. Much of the rock, however, presents 
so little fissile structure as to get the name of mudstone, 
weathering out into concretions which fall to angular frag- 
ments as the rock crumbles down. It becomes more sandy 
and flaggy towards the top. From the softness of the shales 
this zone of rock has been extensively denuded, and the 
Wenlock limestone rises np boldly from under it 

An abundant suite of fossils has been yielded by these sbolea 
No fewer than 18 species of star-fishes, belonging to 6 ^nero, have 
been described (PrAaster, like the brittle-stars of tbe British seas, 
PaloBoeoma, Palasterina), A few graptolites occur, particularly 
the persistent OraptolUhus priodon (common), 0, eolonus, and O, 
FUmingh, A few of the Wenlock corals survive in the Lower 
Ludlow rock, but the conditions of dojiosit were evidently uu- 
favourable for their growth. The trilobites are less nnmerous than 
in older beds; they include the venerable Calymem Blumenbadmj 
Pkacops eaudatus, and its still lunger-tailed variety P. longi- 
oavdaius ; also Addaspis Brightii, Romalonotus delphinot^halus, 
'and Oyphaspis fnsgalops. But other forms of crustacean life occur 
in some number. As the trilobites begin to wane numeral 
phyliopodi appear, the genns Ceraiiocaris being represented by 10 
or more species. Lsige eurypterids now make their entronce upon 
g^logicsl history — Eurypterus, JHerygotus, and Hem%as^. 
Though brachiemods are not scarce, hardly any seem to be peculiar 
to l£. Low« Lndlow look, the Un^ iate, wWoh MurchUon 
snsgested might be peculiar, having been o^l»tainod from vhat is 
supposed to be representative of fliis group of strata in Westmore- 
uLSTshyneko^ Wilsoni, Spir0r experredwt, Strophmwm 
eugJypkBh Airypa reticularis, and Chonetes mtuitna are not infte- 
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qnent Among the more frequently recurring species of Imnelli- 
biBnchs the following may be named^Ctemim C. 

seriota, Orikonata ri^SUi^ 0. smimUoaUi^ and a number of stales of 
Pterinea, The orthocemtites are numerous, as Orthooeraa LudenM, 
0, tybundidaiuin, also species of Phragmiwraa and LUwUes, The 
numbers of these straight and curved oephalopods form one of the 
distingnishii^ features of the zone. At one locally, near Leint- 
wardine in ffliropshire, which has been prolific in Lower Ludlow 
fossils, particularlv in star-fishes and eurypterid crustaceansi a 
fragment of the fish Ptera^ was discovered in 1859. This is the 
earliest trace of vertebrate life yet detected. It is interesting to 
note that the Pttratpia does not stand low in the scale of organiza- 
tion, but has affinities with our modem sturgeon. 

(6.) Aymatry LimwtoM is a dark grey somewhat earthy 
concretionary limestone in beds from 1 to 6 feet thick. 
Where at its thickest it forms a conspicuous feature, rising 
above the soft and denuded Lower Ludlow shales and, 
owing to the easily removable nature of some fuller’s earth 
on which it lies, it has here and there been dislocated by 
large landslips. It is still more inconstant than the Wen 
lock limestone. Though well developed at Aymestiy it soon 
dies away into bands of calcareous nodules, which finally 
disappear, and the lower and upper divisions of the Ludlow 
group then come together. The most characteristic fossil 
is the PeTUaiMTUB Knightii\ other common forms are 
Rhynchonella WUsoni^ Lingula Lewisii^ StropJum^na 
euglyphat Bdlerophon dUatatua^ Pterinea Sowerhyi^ with 
many of the same shells, corals, and trilobites found in the 
Wenlock limestone. Indeed, as Murchison has pointed out, 
except in the less number of species and the occurrence of 
some of the shells more characteristic of the Upper Ludlow 
zone, there is not much palmontological distinction between 
tbe two limestones.^ 

(o.) Up}^r Ludlow Rock, — In the original Silurian district 
described by Murchison, the Aymestry limestone is covered 
by a calcareous shelly band full of Rhynchonella navicula^ 
sometimes 30 or 40 feet thicL This layer is succeeded by 
grey sandy shale or mudstone, often weathering into con- 
cretions, as in the Lower Ludlow zone, and assuming ex- 
ternally the same rusty<brown or greyish olive-green hue. 
Its holder beds are quarried for building stone ; but the 
general character of the deposit, like that of the argillaceous 
portions of the Upper Silurian formations as a whole in the 
typical district of Siluria, is soft, incoherent, and crumb- 
ling, easily decomposing once more into the original mud, 
and presenting in this respect a contrast to the hard fissile 
and often slaty shales of the Lower Silurian series. Many 
of tbe sandstone beds are crowded with ripple-marks, rill- 
marks, and annelid-trails, indicative of the shallow littoral 
waters in which they were deposited. One of the upper- 
most sandstones is termed the **Fiicoid Bed,” from the 
number of its cylindrical sea- weed-like stems. It like- 
wise contains numerous inverted pyramidal bodies, which 
are believed to be casts of tbe cavities made in the muddy 
sand by the rotatory movement of crinoids rooted and half- 
buried in the micaceous mud.^ At the top of the Upper 
Ludlow rock near the town of Ludlow, a brown layer 
occurs from a quarter of an inch to 3 or 4 inches in thick- 
ness, full of fragments of fish, Pterygotus^ and shells. This 
lay^, termed the “ Ludlow Bone-bed,” is the oldest from 
widch any considerable number of vertebrate remains has 
been obtained. In spite of its insignificant thickness it has 
been detected at numerous localities from Ludlow as far as 
I^rton passage, at tbe mouth of the Severn— a distance of 
45 miles from north to south, and from Kington to Ledbury 
and Malvern — a distance of nearly 30 miles from west to 
east ; so that it probably covers an area (now largely buried 
nnder Old Bed Sandstone) not less than 1000 square miles 
in extent, yet it appears never to exceed and usually to fall 
short of a thickness of 1 foot Fish remains, however, are 
not confined to this horizon. They have been detected in 

> muria, p. 180. ■ Stfsrte, p. 188. ^ 


Strata above the original bone-bed at Ludlow, together with 
some minute globular bodies believed to be the sporangia of 
a lycopod. These, with some other plant remold from the 
same district, are the earliest traces of land vegetation yet 
found. The higher parts of the Ludlow rook consist of 
fine yellow sandstone and harder grits known as the 
Downton sandstone. Originally the whole of these flaggy 
upper parts of the Ludlow group were called Tilestones 
by Murchison, and being often r^ in colour were included 
by him os the base of &e Old Bed Sandstone, into which 
they gradually and conformably ascend. Undoubtedly 
they show the gradual change of physical conditions whies 
took place at the dose of the Silurian period in the west ol 
England, and brought in the deposits of tbe Old Bed Sand- 
stone. But as their organic contents are still unequivocally 
those of the Ludlow group, they are now class^ as the 
uppermost zone of the Silurian system. 

A oonziderable suite of oiganio roiuaius has been obtained 
from the Upper Ludlow rock, which on the whole are the same 
as those in the zones underneath. Vegetable remains, some of 
which seem to be fuooids, but most of which are probably ter- 
restrial and lyoopodiaccous, abound in the Downton sand- 
stone and passage-beds into the Old Bed Sandstone. Corals, 
as might be supposed from the muddy character of the de- 
posit, seldom occur, though Murchison mentions that the en- 
crusting form AlvtolUea fifoma may not infrequently be found 
envelopng shells, Oyclonema coraUii and Murchiaonia corallii 
being, as their names imply, its favourite habitats. Some anne- 
lidos {Her^Uea longiapinua^ CcrwulUea aarpulariua^ 2*entaeuliiea 
tefiuia, and Trachydinna ccmiacaa) are not uncommon. The crus- 
tacfa are represented chiefly by small ostracods (Beyrioh/ui Kloadmif 
Leperditia nmrginata^ Eidmnw tuUToaa)^ and by species of CeraHo- 
carist IHdyoearia, EurypUrua, Bomta^^Uf Ptarygotua, BJidStylo^ 
nurus; the trilobites having st^ further waned, though Soma~ 
lomtua KnighHif Enerinurua pwnetatua^ Phaeoya EowningicBf and 
a few others still occur, and even the persistent Oalymene Blumaiu 
bachii may occasionally be found. Of the brochionods the most 
abundant forms are ChonHea atriatella, JHadna 

rugataf and Idn^la cornea. The most characteristic lamelli- 
branchs are Orthonota amygdalino^ Ooniophora cymbii^(yrmt8^ 
Pterinea P, retroJUxa ; some of the commonest gasteropoda 

are Murchiamia corallii^ Platyachiama htlidica^ and Uolo^lla 
obaoleta. The orthooeratites are specihcally identical with those of 
the Lower Ludlow rock, and are sometimes of large size, Orthoceraa 
bullattm being specially abundant. The fish remains consist of 
bones, teeth, sliagrcen-like scales, plates, and fin-spines. They 
include some plagiostomous (placoia) forms {Theloaua, shagreen- 
scales, Sphagoauat skin, Onchua, spines) and some ostracosteans 
{Ccplualaaida, Auchenaapia, and Pteraapia), 

lu the typical Silurian region of Shropshire and the 
adjacent counties, nothing can be more decided than the 
lithological evidence for the gradual disappearance of the 
Silurian sea, with its crowds of graptolites, trilobites, and 
brachiopods, and for the gradual introduction of those 
geographical conditions which brought about the deposit of 
the Old Bed Sandstone. The fine grey and olive-coloured 
muds, with their occasional zones of limestone, are suc- 
ceeded by bright red days, sandstones, cornstones, and con- 

f lomerates. The evidence from fossils is equally explicit 
Ip to tbe top of the Ludlow rocks the abundant Silurian 
fauna continues in hardly diminished numbers. But as 
soon as the red strata begin the organic remains rapidly die 
out, until at last only tbe fish and the large eurypt^id crus- 
taoeans continue to occur. 

Turning now from the interesting and extremely import- 
ant though limited area in which the original of the 
Upper SUorian rooks is developed, we observe that whether 
we pass nortliwards or south-westwards tbe soft mudstones 
and thick limestones give way to hard slates, grits, and 
flagstones, among wbi^ it is scarcely possible sometimes 
even to discriminate what represents the Wenlock from 
what may be tlie equivalent of the Ludlow group. It is 
in Denbighshire and the adjacent connties that this change 
becomes most marked. The Tarannon shale above cb- 
scribed passes into that region of North Wales, where it forms 
the base of the Upper Sdurian formations. It is covered 
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by a aeries of grits or sandstones wbich in some places are 
at least 8000 feet thick. These are covered by and pass 
laterally into hard shales, which are believed to represent 
parts of the trae Wenlook ^np, perhaps even some por- 
tion of the Lndlow rocks. It is evident, however, that in 
spite of the wide extent over which these Silurian rocks of 
North Wales are spread, and the great thickness which 
they attain, they do not present an adequate stratigraphical 

S uivalent for the complete succession in the original 
Inrian district Instead of passing up conformably into 
the base of the Old Red Sandstone, as at Ludlow, they are 
covered by that formation unconformably. In fact they 
have been upturned, 'urumpled, faulted, and cleaved before 
the deposition of those portions of the Old Red Sandstone 
which lie upon them. These great physical changes took 
place in Denbighshire when, so far a8*the evidence goes, 
there was entire quiescence in the Shropshire district ; yet 
the distance between the two areas was not more than 
about 60 miles. These subterranean movements were 
doubtless the precursors of those more widely extended 
upheavals which converted the floor of the Silurian sea into 
a series of isolated basins, in which the Old Red Sandstone 
was laid down. 

In Westmoreland and Cumberland a vast mass of hard 
slates, grits, and flags was identified by Sedgwick as of 
Upper Silurian age. These form the varied ranges of hills 
in the southern part, of the lake district from near Shap to 
Duddon mouth. The following are the local subdivisions 
with the conjectural equivalents in Siluria.^ 


Hav Fell and 
Kirkby Moor 
Flags 


banniadule 
Slates .. 


CouUton Grits 


('Flaggy beds, with lauielli- 

branclis abundant 

Massive greenish and grey sand- 
stones, with bands of fossils, 

Holopellet abundant 

Calcareous beds, with Mhynchn- 
nella navicula abundant .... 
Sandstone and shale, with stur- 

fish 

Dark blue flags and grits of 

great thickness 

f Flogs and greywacke 

ccras si^unaulaiim^ 0, an- 
gukUumf Graptalithas Flc- 
mingii^ G, cotonm, Ceratio- 
eari$ liarchisoni)^ upwards 

of 4000 feet 

f Dark grey course flags {Car- 
Coniston Flags 4 diol^ intcrraplOf Orl/mcras 
t aubimdul(Hum), 1000 feet . . . i 

Coniston Limestone (Ijower Silurian) 


»(!f)Tilfstonf8. 

^ J U pper Lnd- 
"" ( low. 

\ Ayiiicstry 
Limestone, 
liower Lud- 
low. 

lIp|wrWcn- 


I LoaerWen- 
" l0(5k. 


j CViradoc or 
j Bala. 

In the northern part of the Lake district a great anticlinal 
fold tdees place. The Skiddaw slates arch over and are 
succeeded by the base of the volcanic series above described. 
But before more than a small portion of that series has 
appeared the whole Silurian area is overlapped unconform- 
ably by the Carboniferous Limestone series. It is necessary 
to cross the broad plains of Cumberland and the ^uth of 
Dumfriesshire before Siluriau rocks are again met witL In 
this intervening tract a synclinal fold must lie, for along the 
southern base of the uplands of the south of Scotland a 
belt of Upper Silurian rooks, dipping on the whole to the 
south-east, can be traced from the heart of the Cheviot Hills 
to the headlands of Wigtownshire. These rocks must reach 
a thickness of several thousand feet, but their top is 
nowhere seen. They repose on some of the older parts of 
the Llandeilo series, with so close a coincidence of dip and 
strike that no decided nnoonformability has yet been traced 
between them. They consist essentially of shales, with a 

^ The anangement and thickneeaee hen given are those in the 
Kendal dietriet as mapped by Mr Avellne and Mr Hughsb m the coarse 
eif the Geological Snrvey (Sheei 98 , KB., JSsadanatum, pp. 6 - 13 , 
1872 ). 


considerable proportion of greywaoke bands towards the 
base. At differeut horisons they contain lenticular bands 
of a calcareous pebbly grit But their most characteristic 
feature, and one which at once distinguishes them locally 
from the adjoining Lower Silurian nx^s, is the occurrence 
of a nearly black, highly fissile shale, composed of layers in 
most cases as thin as ordina^ writing paper and usually 
crowded with graptolites. These peculiar bands occur 
throughout the whole series of rocks from bottom to top. 
They are sometimes so thin that 20 or 30 seams or ribs, each 
finely fissile, may be seen intercalated within the space of 
an inch of the ordinary shale or greywacke. Occasionally 
they form zones 80 to 100 feet thick, consisting entirely of 
finely leaved graptolitio shales. As a whole wese Upper 
Silurian strata resemble lithologically the correspond- 
ing series in Westmoreland, though here and there they 
assume the character of mudstones nut unlike those of 
Shropshire. The abundant fossils in them are simple 
graptolites (Graptolithus Sedgmehii^ G, BerJei^ G, Flemiftgii^ 
G, cdonus, G. Griestouensis, B^tiolitea Geinittianua^ Ac.). 
Orthoceratitos come next in point of numbers {Orthoceraa 
anmdatumf 0, tenutcincium, Ac,). In some of the shales 
crustacean fragments are numerous. They include large 
pieces of the carapace of Bictpocaria, with remains of 
Pie7ygotua and Ceratiomna, The pebbly grits contain 
Patraia and crinoid stems. In the south of Kirkcudbright 
' certain limestones and conglomerates intercalated among 
these shales have yielded a more varied fauna, having on 
the whole a decidedly Wenlock character. It includes 
FamaUtay CcUeniporUy Btyrichia tubarculatOy Pluuapa 
caudatuay Meriatellay Leptama aericeay Atrypa reticularuy 
Strophovmia imbreXy Murchuonuiy Orthoceraa tmuicimtumy 
Ac. 

It is impossible in the south of Scotland to separate the 
Upper Silurian rocks into Wenlock and Ludlow groups. 
On the whole these rocks seem to be representative mainly 
of the older half of the Upper Silurian formations. They 
are covered unconfonnably by Lower Old lied Sandstone 
and later formations. In the counties of Edinburgh and 
Lanark, however, the base of the Lower Old Red Sandstone 
is found to graduate downward into a thick series of brown, 
olive, and grey shales, sandstones, and grits, containing 
undoubted Ludlow fossils. It is dosorving of remark also 
that the peculiar lithological tyjH) so characteristic of the 
strata in the original Silurian area reapiuiars in the centre 
of Scotland, many of the concretionary brown shales and 
olivo-coluurea mudstones being undistinguishable from 
those in the typical sections at Ludlow. Some of these 
beds ore crowded with fossils. Among the most character- 
istic are Leijtasna tranavei'salia^ OHhomia wmygdalinay 
Platyschiama hxlidteay Beyruhia Klmderdy Ortlmeraa 
Madareniy with many crustaceans of the genera Ceratiocariay 
Eurypteruay PterygotuSy JSlimontay and Stylonurua, In the 
Pentland Hills these strata are estimated to attain a thick- 
ness of 3500 to 4000 feet, but their base is nowhere 
reached ; in Lanarkshire they are at least as thick. Their 
lower portions may represent some of the higher parts of 
the Wenlock group. 

Ireland furnishes some interesting evidence regarding the 
geographical changes in the west of Europe between the 
close of the Lower Silurian and the beginning of the Up]>er 
*Silarian period. It has already been 2 >ointed out that the 
metamorphosed Lower Silurian rocks of the Scottish High- 
lands are prolonged into the north of Ireland, whence they 
range south-westwards to Galway Bay. In the picturesque 
tract between Loch Mask and the mouth of Killary harbour 
these metamorphosed rocks are unconformably overlaid by 
masses of sandstones, conglomerates, and shales more than 
7000 feet thick, and containing Llandovery and Wenlock 
fossils with a luixtnre of Cai^oc forms. In the nudst 

X. — 43 
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of die greatly metamozpboeed Lower Silurian platform, por- 
tions are to be found still little altered and full of fossils. 
The overlying Upper Silurian strata have not been meta- 
morphose^ but contain pebbles of the altered rooks on the 
upturned edges of which they lie. It is evident therefore, 
as Mr HiUl has remarked, that the metamorphism must 
have occurred between the close of the Lower the oom- 
mencemsut of the Upper Silurian period.^ In connexion 
with this question it diould be remarked that abundant 
volcanic activity accompanied the deposit of these Upper 
Silurian rocks in the west of Ireland, successive sheets of 
lava (eurite) and beds of tuff forming conspicuous bands 
among the stratified rocks, and reaching a collective thick- 
ness of 800 feet and upwards. Between Brandon Head 
and Dingle Bay a thick mass of strata on the coast, must, 
from the comparatively few fossils obtained from it, be 
held to represent Upper Silurian formations. 

Continental Europe. — The brood hollow which, run- 
ning from the mouth of the English Channel across the 
plains of northern Germany into the heart of Russia, 
divides the high grounds of the north and north-west of 
Europe from those of the centre and south, separates the 
European Silurian area into two distinct tracts. In the 
northern of these we find the Lower and Upper Silurian 
formations attaining an enormous development in Britain, 
but rapidly diminishing in thickness towards the north-east, 
until in the south of Scandinavia and the Gulf of Finland 
they reach only about ^^^th of that depth. In these tracts, 
too, they have on the whole escaped so well from the dis- 
locations, crumplings, and metamorphisms so conspicuous 
to the south-west, that to this day they remain over wide 
areas nearly as horizontal and soft as at first. In the 
southern tract Silurian rocks appear only here and there 
from amidst later formations, and almost everywhere pre- 
sent proofs of intense subterranean movement. 

In the south of Scandinavia (Christiania, ]Mjusen See, Molmd, 
Gothland) the Lower and Upper Silurian ]*ockA attain a united 
thickness of not more than about 1200 feel, yet said to contain 
representatives of all the leading subdivisions of the British series. 
The following table exhibits the Silurian succession in tlie south of 
Norway and Sweden, with the suppojsed English equivalents:— 
Sandy beds, with Plerinea retroflexa, 
chofiella nucula, Orthonota retusa, >- Upper Ludlow. 

richia tubercuUUa. S. Gothland ) 

Upper Malmo limestone 

Upper Oraptolite marls, with OrajMUhtes 

priodon [L^uietiae) abundant 

Lower Malinb or upper Orthoceratite limestone, 
with large Orthocerata having central 

siphuneles 

Enerinital schists with orthuceratites and Oom^ ' 

pJioccraa pyriforuM . 

Coral limestone {Omphyma turhinuUmn and 

other Weiilock corals) 

Pentainerus limestone, Ptniammu dbloiiyusA 
JP, galMltJUt, Stricklandinia Una, Lcpiama\ ti^„i 

tranmraalia^ Eiicrinurus puiidatvs^ &c j 

Lower aigillaceous schists j 

Calcareous sandstones (containing a mixture of 
Llandovery forms, axMeHMella 

and many laige smooth P&daiMTi) 

Calcareous and argillaceous flagstones, Orthis 
caUigramma^ 0, tegtudinaria^ G. pccten^ Lcp ~ , 
teena aerioea, Conularia q%uidtiaulcaia^ Am- j 
TrintteUua conDmlricus, &c. 

Omoceratite limestone and lower Encnuital 

•ohistB % 

Upper Oraptolite adiists, with DiplograptM 
priaHit D./olium^ D, ia^uacultta^ and forms 

of Aaaphua, Ogygia, Trinucleua, Ac. 

Lower Oiihooeimtite limestone, with Orthoceraa 
dupUx, 0. awtulttiamn^ LUuiUa emiu-arietia^ 

(mhia adlignunma, 0. eUgafUula, Bdlmh 
phon lUebaiua, Jta 


= Lower Ludlow. 


-Wenlock. 


BCaradoo. 


-Llandeilo. 


> Phyaieal OadUtgy aflfdomd^ p. 22 ; Kinahan s CMogy qflrdand^ 
eh^. iiL; OmUtgiM Ba/neg Irdomd^ BxpkmaHon qfSkada (76, 
77, 88, and 84i 


— Aienig in pMt 


—Cambrian. 


Lower Oraptolite Bchiata (with nmneroos grap- j 

toUtsi).:. Vi-J 

Alum exists, 160 feet (»Begionea A and B 
Angelin), containing the fossils eniuneiated | 

on p. 881 

Quartzite (Fnooids) 

Though the general resemblance of the snooession of 
fossils in Scandinavia and in Britain ie singularly close, 
there are, as might have been anticipated, differencee to the 
range of species, some forms having appear^ earlier or 
having survived later in the one region than to the other. 
Thus the Pewtamerua oblongua ascends in Scandinavia into 
rocks full of Wenlock cords, but does not occur to the 
Wenlock group of Britain. On the other hwd, among 
Scandinavian strata containing such charaoteristiesUy Lower 
Silurian genera of trilobites as Aaaphua^ TrinueUua, and 
OpygiOf there occur organisms which in Britain are typically 
Upper Silurian, such as Orthoceraa dimidiaium and 0. efts- 
(ana^ two fossils of the Ludlow rocks. This is a point of 
considerable importance to its bearing upon the vdue of 
palmontological evidence to correlating formations of 
different countries. It shows that the order of succession 
found to bold good in one region cannot be rigidly applied 
to others, and tiiat in such cases it is not from individnal 
species so much as from the general facies of the fossils that 
we must draw geological parallels. The first appearance 
and duration of a species have doubtless greatly varied in 
different regions ^ 

In Ruuda Silurian rocks must occupy the whole vast breadth of 
territory between the Baltic and the flanks of the Ural Mountains, 
beyond which they spread eastwards into Asia. Throughout most 
of this extonsivo area they lie in horizontal undisturbed beds, 
covered oyer and concealed from view by later formations Along 
the flanks of the Urals they have been npheaved, and placed on 
end or at a high angle against the central portions of that chain, 
and have been partially metamorphosed into chlorite-schist, mica- 
schist, quartz-rock, and other crystalline masses. But along toe 
sonthern margin of too Gnlf of Finland toey appear at the surface 
as soft clays, sands, and unaltered strata, which, so far as their 
lithological characters go, might he suppos^ to be of late Tcrtiaiy 
date, so little have they been changed during toe enormous lapse 
of ages since Lower Palieozoic time. The great plains between the 
Ural chain on the east and toe rising grounds or Genuany on toe 
south-west have thus from a remote geological antiquity been 
exem])ted from the terrestrial corrugations which have affected so 
much of the rest of Europe. They have been alternately, but 
gently, depressed as a sea-floor, and elevated mto steppes or plains. 
The following subdivisions have been established by F. Schmidt 
among the Silurian iticks of north-west Russia: — > 

I. Ujiper Silurian — 

Bandy variable limestone, with marly layers') 

])aBsiiig into sandstone {Beyriehia tuber- 
culataf Orammyaia dnguUUa, ChoiitUa j 
atriatellat and numerous fish remains, 

toicAns, Ac.) 

Upper Oesol group, yellow marly and some-^ 
times dolomitic strata (Ehyndumlla WiU 
aoni^ Ckonetaa atrioMla^ Platyachima htli- \ 
eitea^ Eurypterua renUpca, and fish 

mains, Ac.) 

Lower Oesel OTOup, dolomite, wito marl and 
limestone below (Propara tubulata, Body- 
aitca diatane, Beyriehia Kladmi, Eneri- 
nuruapimcUUuat Proitua ^on«tnn«a, Meria- 
tclla tumida, Spirifer ertamUf Zeptana 
tranaveraalis, Euomphdlua Junatua, Ortho- 
eeraa annulatum^ Ac.) 

II, Middle Silurian — 

Fentameros band, wito (ah- 

longua), AlveoliUa LahedaMi BelUrm^i 
dimadua^ Bronteua 

Comi^limestoneand dolomite witosiliceous 
nodules (ffeliolitea inieraHnctua^Ptilodidya 
acalpellwnt Sirtghonma peeten, Orthiahy- 
brida, Pentamerua lingu^er, LeperdiUa 


-Tilestonea 


^ Ludlow 


-Wenlock. 


Pentamerus band, limestone, and dolomite, 
with Pentmnerua horeadia, Ac 


-Llandoveiy. 


■ UnMraudiungen Ober die Siluriaeha Pomation wm EaUamd^ IMh 
LManaL and Oaael, Dorpat. 3858. 
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(c) BorkholmlimettoiiMaadiiiiilB(J7a^^^ 
lahyrinthiM, MetioliUi nugatUtma, JSifrit^ 
MjAyUum orga/Hium^ LiehM margwrUiftr^ 
j^Isurarhtfnekyi dijiieruB, OHhpeeraa cakh 
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-Oanidoo. 


-Uandeilo. 


-Aronigi 


(6) Lyokbolm, yellow or my oomDact lime- 
lione and marls (OrihiM ilabMulum, 0, 

AeUmia. 0. Ac.) 

{a) Wesenoerg limestone and marl {Orthis 
tatudinariOt JBnorinttrus mulUMgmm^ 

tatua, JAchaa Siehtoaldh J 

ifi) Limestone usoally somewhat bituminous, 
with partings of radish yellow and brown 
▼eiy bituminoua marl {Bayrichia eofiu 
plieatat Aaaphua (Kiminatita, Orthia callU 

gramma, LepUma aericea, Ac.) 

Orthoceratite limestone and marl bauds, 

16 to 40 feet thick (JIIoTUiculipara petro- 
polUana, Echinoajthwritaa auramitum, 

Aaaphua expamua, Orthia ctdligraiMna, 

Orthoeema ixtginatum, Ac.) 

{a) Limestone, full or glauconite grains, 
especially towards the bottom (Orthia 
calUgrammOt 0, exUnaa, abumlant frag- 
ments of ItlcBmia and AaapMia, Ac.) 

{d) Glauconite sand (6 feet), with numerous 1 
Foraminifera in the ^auconite grains | 

(Pandarella, Cy^ahulia, TUdema7mia,kti.) 

and the ** Conodouts *’ of Pander 

ifi) Alum-slate (10 feet), highly carbonaceous, 
with jm-ito-uoilules ana abundant grapto- 
litos {Dktyonema Hiaingcri, Oholua, Ac. ) 

(6) Unj^lite sandstone (120 feet), yellow to 
white, with (in the upper ]twi) abundant 
shells of Obolua Apoilinia (*^ Ungulites” 

of Pander) 

(a) Blue clay, with sandstone bands, sparingly 
fossiliferous ; bored at llevel to a depth of 
800 feet without its bottom lieing reached J 

In the centre and south of Europe by far the most important 
49ilurian area is the basin of Bohemia, so admimbly worked out by 

H. Barraude in his great work alreadj^ cited (p. 828), wherein the 
formations are grouped as in the subjoined table : — 

['titage H Shales with coaly layers and beds of 
quartzite {Phacopa fecundua, TojUaeu- 
liUsa elegana), with sj^ecies of Lepitmn, 
Orthoeeraa, LituUca, OoniaiUia, Ac. ... 860 ft 
„ 0 Argillaceous limestones with chert, 

shales, and calcareous nodules 1000 „ 

Numerous trilo bites of the genera JJal- 
manitea, Bronteua, Phacopa, ProHua 
Harpea, and Calymane*, Atryparetici 
laria, Pefiiamerua lingutfer, 

I, F Pale and dark limestone with chert 
Harpea, Lidwa, Phacopa, Atrypa retieu.^ 
laria, Peniamertta galectttia, Favoailea 
Gothlandiea, F, fihroaa, TenUusulitea, 

„ E Shales with calcareous nodules, and 
shales resting on sheets of igneous rock 

(800 ft.) 450-900;, 

A rery rich Upper Silurian fauna, 
abundant cojibalopods, trilobites, Ac.; 
HalyaiUa eaAaaularim^ graptolites many 
species. 

J , ; ^ ( „ D Yellow, grey, and black shales, with 

I I qnartzite and conglomerate at base .. 8000 „ 

g J • Abundant trilobites of genera Trinu~ 

g ^ eleua, Ogygia, Aaaphua, Illcenua, 

” L « I BefinopUiiridea, Ac. 

J f’3 r »» C Shales or “schists,** sometimes with 
J hg d porphyries and conglomerates ...900-1200,, 

i i 9 i ^radoxidea, EUipaocaphalua, Agnoalua, 

and other graera of trilobites referred 
to above (anfe, p. 880). 

3 ^1 „ B I Schists wholly unfossiliferous resting 

I „ A ( on bottom gneiss. 

The lower two Hagea (A, B) correspond probably to some of the 
'Older ports of the British Cambrian series, and perhaps in part to 
still older rocks, atage C, or the Primordiid Zone, is the ecmivalent 
'Of tlm Upper CambrSm rooks of Wales, possibly also partly of the 
Armik oniM. Bti«D,sabdivided Into five groune {dl, d2, d8, di, 
4md eS), appears to m, on the whole, repreeentanve of the Lower 
•Silnriaii Cnfmtioni of the Britidi area, tnon^ it is impossible to 
tiM minor subdivisioiii in the two eonntriee agree. The 


A 
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remaining four fonnafions answer to the English and Wel^ Upper 
Silurian eeri^— the highest lone of all (H) indioating by its 
orsnnio remains the approach of the Devonian series. 

Small though the area of the SUorian basin of Bohemia ie (for 
it measures only 100 miles in extreme length by 44 in its 
greatest breadth), it has proved extraordinarily rioh in organic 
remains. Banande has named and described above 2000 apedee 
from that basin alone, the greater number being peculiar to it 
Some aspects of its organic fucies are truly remarkable. One of 
these is the extraordinary variety and abundauee of its straight and 
curved cephalopods. M. Burrande has determined 18 genera and 
2 sub-genera, comprising in all no fewer than 1127 distinct spedee. 
The genus Orthocaraa aluiic contains 564 siHicies, ax\d CyrtoceraahM 
880.^ The trilobites likewise upwar in great numbers, the same 
indefatigable explorer having detected as many as 42 distinct 

r nera, comprising 350 species. Of those the most prolific genne 
BnmUva, which includes 46 H|)ocics entirely confined to the 8d 
fauna or Upper Silurian ; Acidaapia has 40 species, of which 6 occur 
in the 2d and 84 in the 8d fauna. also numbers 40 s|>edea, 

which all belong to the 8d fauna, save 2 found in the 2d. OUier 
less prolilic but still abundant genera are Dalmaniica, Phaeopa, and 
Jilcanua. The 2d fauna, or ^wer Silurian rocks, contain in all 82 
genera and 127 species of trilobites, while, the 8(1 fauna, or Upper 
Silurian formations, contain 17 genera and 206 species, so tnat 
generic types are more abundant in the earlier and specific varieties 
in the later rocks.* 

ill Germany Silurian rocks a]qiear in a f(‘W detached areas, but 
present a gieat contrast to those of Bohemia in tlieir comparatively 
nnfossiliferous character, and the alienee of any one continuous 
succession of the whole Siluriim system. Tliey occur in the 
Thuringcr Wald, where a series of fiiroidal-schists (prhatis Cam- 
brian) 2 >asseH up into slates, grcywockes, Ac., with JLingula, 
l>iacina, Calymene, numerous graptolites, and other fossila Theae 
strata (from 1600 to 2000 feet thick) may represent the Lower 
Silurian formations They are eovei'ud by some graptolitic alum- 
Hlutes, shales, Hinty slates, and limestoiios (FavotStea OoUUandfea, 
A(‘. ), wliich no doubt re)>resent the Upper Silurian, and pass into 
the base of the Devonian formations. Among the Harz Mountaina 
certain greywackes and shales containing land-plonts (lycopods, 
A(*.), trilobites (Dalmanilea, Ac.), graptolites, Ac., are regarded ai 
of intermediate age lictween true ir 2 )per Silurian and Lower Devon- 
ian rocks. In tlie north- west of France an impoverished series of 
sandstones and slates represents the succession of formations up to 
the top of the Silurian or base of tlic Devonian system, and contains * 
a suite of trilobites which indicate more analogy with the Silurian 
fauna of Bohemia and of Siuiin than with that of the British Islunda 
111 the western half of the Spanish peninsula Silurian rocks are 
found flanking the older schists and crystalline inassos, and spread- 
ing over a vast area of the tableland. They aiipear to belong 
chiefly if not wholly to the lower division of the system, and they 
include reprcdentutivcs of Barrandc’s primordial zone, containing 
19 epocice of organisms, of whicdi 9 are primordial trilobitt^s. 

North America. — Ju the United States and Oanada 
the Silurian formatiotiB spread continuously over a vaat 
territory, from the mouth of the St Lawrence south- 
westwards into Alabama and westwards by the great 
lakes. They almost encircle and certainly .underlie all 
Ihe later Paleeozoic deposits of the great interior basin. 
The rocks are most typically developed in the state of 
New York, where they have been arranged as in the sub- 
joined table. 


IV. OriMkany 
Formation. 


III. Lower 
Helderberg 
Formation. 


II. Rslina 
. Formation. 


I. Niagara 
Formation. 


B. Upper Silurian, 

Oriskany sandstone (Sjnrifar (armoaua), 

(4) Upjicr rentaroeruB limestone (P^nto- 

merua paaudogaUalVia) 

(8) Delthyris limestone (MeriAella lama) 
(2) Lower Pentamorus limestone {Pevla- 
mama galeaiua) 

(1) Wator-limo (Tentaeulilea, Fury- 

pterwt, and Ptarygotua) 

Oiiendago salt groups nearly barren of 

fossils } 

(8) Niagara shale and limestone (Holy-') 
aitea, Favoailea, Calymene Blumen- 
haehii, Bo^nalmotua delphinoce- 
phalua, LepUena tranversalia, Ac.) 

(2) Clinton group {PeniaiMrua oblongua, '| 

Atrypa reUeularia, Ac.).. 

(1) Medina group with Oneida con- 
glomerate {Modiolopaia ortho nota) 


Ludlow. 


Wonlock. 

Err 

dovery. 


* Byat. SUur,, voL Jl. suppt., p. 266, 1877, 

• Barraude, SyA, JS^ur,, vol. L suppt, “ Trilobites, 1871. 
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II. Trenton 
Formation. 1 


A. Lower SUwriaeik, 

(8) Cincinnati (Hudson River) gron] 
HalytiUe^ LiplograptMB 
domieea, L^Oama aerkea). 

(2) Utica group^Utica shale. 


(1) Trenton 
group 


Trenton 
limestone. 
Black River 
limestone. 
Birdseye 
. limestone. 


f' (hupklUkuB wmplexU 
cavZia, Trim/ucUus 
e(mcmtriouat Orthia 
UAudxnaria, Mur^ 
ehiaonia, Oonulariat 
Otihoooraa, Oyrto* 
eeraSf &c. 

\toTie {MaclureamagruL, 
M. 'Logwnii Orlhooereu, lUmvaat Aeaphfuut), 

I (2) Quebec mup (upwards of 100 species of trilo- 
bites of ffenera Agnoatua^ Ampyx^ Amphiorit 
Oonocory^, Dikelo&phdlua, Aaa- 

phua, to, f more than 60 species of graptolitea). 
(1) Calciferous group (graptolitea, Lingulella acu- 
' minata, L^Uana, OoTiocardium, Ojpihileia coin~ 
pactat Orthoceraa primigeniumf 14 species of 
trilobites of the genera Amphion, Bathyunu, 
Aaaphm^ Conocoryphe). 

Fotsdain formation, representiag Cambrian (see 
onto, p. 881). 

The most recent researcoea of Mr Selwjm and his colleagues of 
the Geological Survey of Canada have shown that in the so-called 
Quebec group have lieen included a number of formations of veiy 


1. Canadian 
Formation. 


^ tions. He recoguizea in it three distinct 

e base a group of ciystalline schists ^ (2) i 


different s 

groups ‘(1) at tun UOBC M W UI^BIiHUUICI B4Mliaiia j a f 
of sandstones and slates with abundant volcanic rooks, probably 
Cambrian ; and (3) Lower Silurian slates, shales, limestones, quartz- 
ites, sandstones, and conglomerates. He objects to the introauction 
of new names to denote systems of rocks, and thinks that J^urentian, 
Huroniau, Cambrian, and Siluiian uieet all xcesent requirements. 


Devonian and Old Red Sandstone. 

In Wales and the a^oining counties of England, where 
80 full a development of the Silurian system was originally 
discovered and worked out by Murchison, the abundant 
marine fauna comes to an abrupt close when the red rocks 
act in at the top of the Ludlow group. From that horizon 
upwards in the geological series wc have to pass through 
aome 10,000 feet or more of barren red sandstones and 
marls, until we again encounter a copious marine fauna in 
the Carboniferous Limestone. It is evident that between 
the disappearance of the Silurian and the arrival of the 
Carboniferous fauna very great geographical changes must 
have occurred over the area of Wales and the west of 
England. The sea must have been excluded from the area, 
or at least must have been rendered unfit for the existence 
and development of marine life over the area in question. 
From the striking contrast between the general facies of 
life in the Silurian and that in the Carboniferous system 
it is manifest that the interval between them must have 
been of long duration. 

The geological records of this vast interval are still only 
very partially unravelled and interpreted. At present the 
general belief among geologists is that, while in the west 
and north-west of Europe the Silurian sea-bed was upraised 
into land in such a way as to enclose large inland basins, 
in the centre and south-west the geographical changes did 
not suffice to exclude the sea, which continued to cover 
more or less completely that region. In the isolated basins 
of the north-west a pecnliar type of deposits termed the 
Old Bed Sandstone is believed to have ocoamulated, while 
in the shallow seas to the south and east a series of marine 
iMdiments and limestones was formed to which the name 
of Devonian has been given. It is thus supposed that the 
Old Bad Sandstone and the Devonian represent different 
geogiaphiesl areaa^ with different phases of sedimentation 
and of HfflL during the long lapse of time between the 
SQurian and Oarbo^rous periods. 

That the Old Bad Sandstone does really represent this 
prolonged intarM aaa be demonstrated by innumerable 
•eetions in Mttin, whaia its lowest strata are fonnd gradu- 


ating downward into the top of the Ludlow group and ita 
highest beds are seen to pass up into the base of the 
Carboniferous system. But the evidence is not everywhere 
so dear in regard to the true positiob of the Devonian 
rocks. That these rocb lie between Silnrian and Oarboni- 
ferons formations is indeed sufficiently dear. But it is a 
curious fact that where the Lower Devonian beds are best 
developed the Upper Silurian formations are scarcely to be 
recognized, or if they occur, they can haidly be separal^ 
from the so-called Devonian rocks. It is therefore quite 
possible that the lower portions of what has been termed 
the Devonian series may in certain regions to some extent 
represent what are elsewhere recognized as undoubted Lud- 
low or even perhaps Wenlock rocks. We cannot suppose 
that the rich Silurian fauna died out abruptly at the d(»e 
of the Ludlow epoch. We should be prepared for the d^ 
coveiy of younger Silurian rocks than the latest of those in 
Britain, such as M. Barrande has shown to exist in his 
£tage R The rocks termed Lower Devonian may partly 
represent some of these later phases of Silur^ life, if they 
do not also mark peculiar geographical conditions of a still 
older period in Upper Silurian time. On the other hand, 
the upper parts of the Devonian system might in several 
respects be claimed as fairly belonging to the Carboniferous 
system above. 

The late Mr Jukes proposed a solution of the Devonian 
problem, the effect of which would be to turn the whole of 
the Devonian rocks into Lower Carboniferous, and to place 
them above the Old Bed Sandstone, which would thus 
become the sole representative in Europe of the interval 
between Silurian and Carboniferous time.^ In the following 
descriptions an account will first be given of the Devonian 
type and then of the Old Red Sandstone. 

A, Devonian, 

This name was first applied by Sedgwick and Murchison 
to the rocks of North and South Devon and Cornwall, 
whence a suite of fossUs was obtained which Lonsdale pro- 
nounced to be intermediate in character between Silurian 
and Carboniferous. The relations of these strata to Silurian 
rocks cannot be determined from any section. They pass 
upward into Carboniferous strata. They have been arranged 
into three divisions, as in the subjoined table. 

Pilton and Piokwell-Dowu Groi^.— Qrey slate with 
courses of impure limestone (niton) passing down 
into yellow, brown, and red sandstones (Baggy Point, 
Marwood), and a series of hard grey and i*ed sand- 
stones and micaceous ilagstouea at the base (Pickwell- 
, Down, Dulverton, Morte Bay). 

Ilfiracombe Group. —Grey unfossiliferous slates (Morte 
Hoe, Woolacombe, and Lee Bay) pajuing down into 
calcareous fossiliferous slates and limestones (Ilfra- 
combe, Combe Martin, Torquay, Plymouth) resting 
on bara green, grey, and red ^ts, sandstones, and 
conglomerates (Hannan Hill). 

Lynton Group. ^Soffc slates witk thin limestone and 
sandstone bands (Lynton) resting on lowest schista 
and red and gjoy micaceous sandstones (Lynton, Lyn- 
mouth, Forelwd, Ac.). 

The total fauna of the British Devonian rocks numbers 
about 400 species. The middle group is the chief reposi- 
tory of foBsils. 

Lower. — Among the lower gritty slates and Umestona 
bands of North Devon there are found, according to the 
detailed census compiled by Mr Etheridge, 18 species of 
fossil^ comprising Favontea eervieomisy Fenestella antiqua^ 
Orthia arenata^ Spirifet* canaliferua^ 8. laevicoatua^ Ao. Of 
these organisms 7 species are also found among the Devonian 
rocks of the Rhine, Belgium, or France. Mr Eriieridge re- 


1 Bee his papers in Joum, Hoy. Gaol. Soe. Ireiand (1866), t pt 1, 
new ler., and Quart. Joum. OeoL Soc.^ zzii. (1866), and his pamphlet 
on AddiiioneU Fotea on Hocka qf North Loaon. Ac., 1867. 


Upper.... ^ 


Middle .. i 


Lower.... 



DEVONIAN.] 

marks that it is singular that the British Lower Devonian 
rocks should only have yielded 1 gasteropod (Pfetirotomana 
4 lamellibranchs, 1 ce{dialop^ {Orthoeefxu graeile)^ 
and 1 nucleobranoh {BeUm^hon bUmeahu), They have 
famished only 10 braohiopods. Traces of fish remains have 
been obtained among them in the form of bones and copro- 
iitic debris. So far as observation has gone not a single 
Silurian species has been certainly detected in the Devonian 
rocks of Britain, with, according to Mr Etheridge, the sole 
exception of the long-lived and universally diffused Atrypa 
rdiwlarUi which occurs in the Ilfracombe group. There 
can be no doubt, however, from the meagre list of fossils 
from the Lower Devonian rocks of Devon and Cornwall, 
that either the conditions for the existence or those for the 
foBsilization of the early Devonian fauna must have been 
singularly unfavourable in the south-west of England, It 
would be exceedingly rash to argue as to the extinction of 
the Silurian fauna from the unsatisfactory evidence of these 
rocks. 

Middle^ — As above remarked, this is the great storehouse 
of Devonian fossils in the south-west of England. In this 
fauna, as tabulated by Mr Etheridge, there are S amorpho- 
soans, including 5 species of Stromatopora ; 23 genera 
and 50 species of ccelenterates, among which the corals 
AoerviUaria^ Alveolites^ Cyathophyllum^ Favosites^ Fleuro- 
dietyumf and Petraia are conspicuous; 4 genera and 8 
species of crinoids i^Hexacrinus^ Cyatli/ocrinus^ dsc.); 1 
aunelide {Tentaculites amulatus) ; 6 genera and 13 species 
of crustaceans, which are all trilobites (Phacojut granulalus^ 
P. IcUifrons^ P, punctatus, Bronteus fiahellifer^ Cheininis 
artundatus, Harpes macrooeplmXus^ dsc.); and 12 species of 
polyzoans. The brachiopt^ are abundant; G8 species 
Lave been yielded by the rocks of South Devon, including 
Athyris eoncentrica^ A^ lacKryma,^ Atrypa reiicvJlai*iB, A* 
desguamata^ Camarophoria rkomh<Adeay Cyrtina Lemarlii^ 
Orthis siriatvla^ Rhynclionella acuminata^ B, pugjittSf 
Pentamerus brevirostris, Spirifer di^unctus^ Stringocephalus 
Burtinif Uncites gryphus, &c. The lamelUbranchs are 
poorly represented, 11 genera only occurring, and many 
of them represented by only 1 species. The gasteropods 
are likewise present in but sm^l numbers and variety ; 
12 genera and 36 species have been enumerated. Of these 
species, 4 {Acroculia vetusta, Euomphalus Icevisy Macro- 
cheilus inibricaluSf and Murchisonia ipinosa) survived into 
the Carboniferous period. The cephalopoda are repre- 
sented by 5 genera, the most abundant specifically being 
Gyrtoceras and OrtJu>ceras\ GofiiatiteSy Clymenia^ and 
FautUus also occur. Of the total list of fossils a largo 
proportion is found in the Middle Devonian rockft of the 
continent of Europe. Very few species agree with those 
of the Silurian or with those of the Carboniferous system. 

Upper. — From the calcareous portions of the Pether- 
win and Filton beds of Cornwall and Devon a considerable 
number of fossils has been obtained. Among the more 
characteristic of these we find 11 species of the coiled 
cephalopod Clymmia (C. undvlaUi^ C. Icevigaia^ C. striata), 
the trilobites Phaoops granulatus and P. laUfrons, the 
small ostracod Cypndina serraJto-striata, the brachiopods 
Spirifer di^unetus or VemeuUii, Strophomena rhomboidalis, 
Ohonetes Hardrensis, Productus suhaculeatus, and the 
lamellibnmch Cueulcea Hardingii. The Marwood and 
Baggy Point beds have also yielded traces of land^ plants, 
auch as Kwmia dichotoma and AdiantUes Uihemicus, the 
latter fern being common in some parts of the Upper Old 
Bed Sandstone of Ireland. 

The higher red and yellow sandy portions of the Upper 
Devonian rocks shade up insensibly at Barnstaple in North 
Devon into strata which by their fossils are placed at the 
base of the CarbonitBiaiiB LimeBtone series. But in no other 
•eries save the aouth-wastem district of Britain can such a 
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passage be observed. In all other places the Carboniferous 
system, where its true base can be seen, passes down into 
the red sandy and marly strata of the Upper Old Bed 
Sandstone without marine fossils. 

Continental Europe. — Devonian rocks oconpy a large 
area in the centre of Europe, extending from the Ardennes 
through the south of Belgium across Rhenish Prussia to 
Darmstadt They are best known from the picturesque 
gorges which have been cut through them by the Rhine 
below Bingen and by the Moselle below Treves. They have 
been arranged into the following groups in the Eifel region, 
where their true geological position was first indicated by 
Sedgwick and Murchison. 

111 . Upper Ikvmian — 

(c) CypHdina bIiiiIos {(Jj/pridlmi amiUo-sIriata). 

{b) Qoniatito bIiuIch {(roniatitea rctroiitust 0 . primordialis, 
OrtJioceras Buhflcjru.osum, Cevrdiola rrtruatriata, Ac. ). 

(a) Nodukr crumbling limpHtoiu* (Kraiuonzelkalk), dolomltic 
marl, and uhaly limestono {Sjdriffr diyunchis or Vemeuillit 
Atr)/pa rdieutariSf Jihj/whonelia culmidca^ Produclua sub* 
acufetUns, Ac.). 

II. Middh Devoniar ^ — 

(b) 8triugc^*e2)]mlu8 group, cousiHtiiig of the great Eifol lime- 
stone witli underlying crinoidiil Iwds {Strinifvccphnlus Bur- 
tini^ Spirifer umlatm^ Produelus suhaculealtts^ Pentamerus 
yalmlMSt Atrypa tHienlaria, Calceola aandalim^ und many 
corals and crinoids). 

(а) C’alcpola groitji,— marly limestones full of Calceola aatidalina, 
Spirifer eonmUinetia, Caniarojjhoria micrwhyiuha, Ac., 
resting upon impure shaly ferruginous limestone and grey- 
wacko. marked by an abundance of Spirifer cuHripi^dmt 
JtlnjHchnuUa Orbigvyana Atrypa rniimlaria, Vhacops UUi- 
frmia^ ko, 

1 . Latrcr iMnmian — 

(e) Upper grcywucko and slialu (Viclitcr-Schichteu), with a 
mixture of Lower and Middle Devonian fossils. 

(б) Ahr group, — greywacko-sholca with Cflumeics aardimlata, C. 
dilatata, lihyiuihiyaella JAvonicat Sjinr^er paradoxus, 8 . 
apedoaua, many species of Jiennea, rieurotomairia, and 
Murchiaonia, 

(a) Coblentz group, grey wucke and clay-slate (Leptemia laticoata, 
Chonctea aardnulata, lihyneh(nwlla Liwmica, Pleurodictywn 
problematioum, Ac. ). 

This threefold subdivision, with a centiul mass of calcareous 
strata, is traceable westwards tlirough Belgium (where the Calcaire 
de Givet represents the Btnugoecphalus limestone of the Eifel) and 
eastwards into tlie Harz. The rocks reappear with local petro- 
graphical moditications, but witli a rtimarkabJo iiersistonce of graeral 
paltcontological characters, in Eastern Thuringia, Franconia, Sax- 
ony, Silesia, the north of Moravia, and East Galicia. Devonian 
ix>cks have been dete(;ted among the crumpled rocks of the Styrian 
Alps by means of the evidence of abundant corals, olymeniaa, 
gasteropods, laniellibraiichs, and other organic remains. Perhaps 
in other tmets of the Alfis, as well ait in the Carpathian nuige, 
similar shales, limestones, and dolomites, though os yet unfosimL- 
ferous, but containing ores of silver, le^, mercury, zinc, cobalt, 
and other metals, may be referable tev the Devonian system. 

Ill the centre of Euroyte, therefore, the Devonian rocks consist of 
a vast thickness of dark-(^y sundy and shaly rocks, with occasional 
Bcuins of limestone, and in particular with one thick central cal- 
careous zone. These rocks are characterized in the lower zones 
by numerous broad-winged spirifers and by peculiar trilobites 
(rhacopa, HomalonMus, Ac.), which, though genoricdly like those 
of tlie Silurian system, are sfiecifically distinct Ibe central 
calcareous zone abounds in corals and crinoids as well as in numer- 
ous brachioiKids. In the highest bands a ]»rofusion of coiled 
cepbalopods (Clymenia) occurs In some of the limestunos, while the 
shales are crowded with a small but characteristic ostracod crusta- 
cean {Cffpridina). Hero and there traces of fishes have been 
found, more especially in the Eifel, but seldom in such a state of 
preservation os to warrant their being assigned to any definite place 
m the zoological sc^le. More recently, however, E. Beyrich has 
described from Qerolstein in tlie Eifel an undoubted species of 
PUrUhthus, which, as it cannot bo certainly identified with any 
known form, he names P, Bhenanua, A Coccosleua has been 
described 1 ^ F, A. Boenier from the Harz, and more recently one 
has been cited from Bicken near Herborn by V. Koenen ; but, m 
B eyrich points out, there may he some doubt as tii whetlier the 
latter is not a Ptcriikthya.^ A Ctemcainihua, seemingly undjstin- 
guii^able from the C. Bohemieus of Barrande's Stage G, has also 
been obtained from the Lower Devonian Nereitensehichten of 
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Thnriaaia. The ohenoteristio SolopiifMiu mMUmimita hei le- 
eantlj been detected in the Feammite deCondroi, which in Belgitun 
fbrme e dheTeoterletio sandy portion of the tJppv Deronien rocks. 
These are interesting facts, as hdpinfr to link the Deronian and 
Old Red Sandstone types together. Bnt they are as yet too few 
and oiisapported to warrant any large dednotion as to the correla- 
tions between these types. 

It is in the north«ea8t of Europe that the Devonian and Old Red 
Sandstone appear to be united mto one system, where the lime- 
stones and marine organisms of the one are interstratifted with tiie 
fish-bearinff sandstones and shales of the other. In Russia, as was 
i^own in the great work Eusaia and the Ural Mountains by Mur- 
chison, De Yerneuil, and Keyserling, rooks intermediate between 
the Upper Silurian and Oarboniferous Limestone formations cove* 
an extent of surface larger than the British Islandb. This wido 
development arises not m>m the thickness but from the undisturbed 
horizontal character of the strata. Like the Silurian formatious 
above described, they remain to this day nearly as flat and un- 
altered as they were originally laid down. Judged by mere vertical 
depth, they present but a meagre reprcsontauve of the massive 
Devonian greywocke and limestone of Germany, or of the Old Red 
Sandstone of Britain. Yet vast though the area is over which 
thev form the surface rock, it is probably onlv a small portion of 
their total extent ; for they are found turue<f up from under the 
newer formations along the flank of the Ural chain. It would thus 
teem tiiat they spread continuously across the whole breadth of 
Russia in Europe. Though almost eveiywhero undisturbed, thev 
afford evidence of some terrestrial oscillation between the timeof their 
formation and that of Idle Silurian I'ocks on which they rest, for they 
are found gradually to overlap Upper and Lower Silurian formations. 

The chief interest of the Russian rocks of this age lies in the 
fact^ flrst dualized by Murchison and his associates, that they 
unite within themselves the characters of the Devonian and the 
Old Red Sandstone Irpes. In some districts they consist largely 
of limestones, in others of red sandstones and marls. In the 
former they present moUusks and other marine organisms of known 
Devonian species ; in the latter they afford remains of fishes, some 
of which are speciflcidly identical with those of the Old Red Sand- 
stone of Scotland. The distribution of these two p^ontological 
types in Russia is traced by Murchison to the lithological characters 
of the rocks, and conse^nt onginal diversities of physical condi- 
tions, rather than to differences of age. Indeed oases occur where 
in the some liand of rock Devonian shells and Old Red Sandstone 
fishes He commingled. In the belt of the formation which extendi 
southwards from Archangel and the White Sea, the strata consist 
of sands and marls, and contain only fish remains. Traced through 
the Baltic provinces, they aro found to i^ass into red and green 
marls, clays, thin limestones, and sandstones, with beds of gypsum. 
In some of the calcareous bands such fossils occur os Orthis^^ula, 
Spiriferina prisea, Zeptesna produetoides, Spir^er calcaratus, Smr^ 
mbia omphaloideat and Orthoeeraa auhfua^forme. In the higher Seda 
Bolopipehiua and other well-known fishes of the Old Red Sandstone 
occur. Followed still further to the south, as far as the watershed 
between Orel and Woronesch, the Devonian rocks lose their red 
odour and sandy character, and become thin-bedded yellow lime- 
stones, and dolomites with soft green and blue maria Traces of 
salt deposits are indicated by occasional saline springs. It is 
evident that the geogiuphioal conditions of the Russian area during 
the Devoniau period must have closely resembled those of the Rhine 
basin and central England during the Triassic period. 

The Russian Devonian rocks have been classified as foUows:— 
Red and white sandstone and green marls, — numerous 
fish remains, imrticularly Bolopt/ychiua nobilmimua, 
Olpptoateua/avoauaf Viplopterua macroeephahia. 
Liine^nes, clays, marls, dolomite, and gypsum, — 
numerous characteristic Devonian shells aim orinoids, 
also ffoloptychiua ndbiliasimua^ 

In some districts red and green limestones with red 
marls and Middle Devonian fossils; in others (North 
Uvonia) sandstones and clays, with numerous fish 
remains of the genera DipteruSt DiplopUsrvs^ 

AataroUpiSf and others found also in the Caithness 
flags of Scotland. 

There is an un^uestiouabk passage of the uppermost Devonian 
rooks of Russia into the base of the Carboniferous system. The 
Devonian rooks of North America are noticed at the end of the next 
■eotion. 


Upper.. .. 
Middle.. 

Lower.... 


B. Old Med Sandstone. 

Under this name is comprised a vast and still imperfectly 
deecxibed series of red saadstonesp shales, and conglomerates, 
intermediate in age between the Ludlow rocks of the Upiier 
SUnrian fonnatioMand thebaseof the Carboniferous system 


in Britain. These rodm were tenued Old** to distingdsb 
them from a somewhat similar series overljiiiff the Ooal« 
measuresp to which the name New Bed SandsUme waa 
applied. When the term Devonian was adoptedp it speedily 
supplanted that of Old Bed Bandstonep in^uch as it waa 
founded on a type of marine strata of wide geographical 
extentp whereas the latter term described what appeal to 
be meroly a British and local development. For the reasons 
already given, however, it is desirable to retain the tide Old 
Red Sandstone as descriptive of a remarkable suite of forma- 
tioDB to which there is nothing analogous in typical Devoniau 
rocks. It is in Great Britain that the Old Red Bandstone- 
of Europe is almost entirely developed. This interesting 
series of deposits must from the first have been deposited 
in separate areas or basins, the sites of some^ of which, 
can still be traced. Their diversities of sediment and 
discrepance of organic contents point to the want of any 
direct communication between them. It was maintained 
many years ago by Mr Godwin Austen, and has been more 
recently enforced by Professor Ramsay, that these basins 
were l^es or inland seas. The character of the strata, the 
absence of unequivocally marine fossils, the presence of land* 
plants and of numerous ganoid fishes which have their 
modern representatives in rivers and lakes, suggest and 
support this opinion, which has been generally adopted bv 
geologists. The red arenaceous and marly beds which, with 
their fish remains and land-plants, occupy a depth of many 
thousand feet between the top of the Upper Silurian and 
the base of the Lower Carboniferous formations, are re- 
garded as the deposits of a series of lakes or inland seas 
formed by the uprise of portions of the Silurian sea-floor. 
The length of time daring which these lacustrine basins 
must have existed is shown, not only by the thickness of the 
deposits formed in them, but by the complete change which 
took place in the marine fauna between the close of the 
Silurian and the commencement of the Carboniferous period. 
The prolific fauna of the Wenlock and Ludlow rocks waa 
extirpated over the British area bv the physical changes 
which produced the lake-basins of the Old Red Sandstonei 
When a marine population — crinoids, corals, and shells — 
once more overspreads the area it is found to be completely 
different. So thorough a change must have demanded a 
long interval of time. 

Murchison, who strongly advocated the opinion that the 
Old Bed Sandstone and Devonian rocks represented differ* 
ent geog^pbical conditions of the same period, and who had 
with satisfaction seen the adoption of the Devonian classi- 
fication by Continental geolo^ts, endeavoured to trace in 
the Old Red Sandstone of Britain a threefold division like 
that which had been accepted for the Devonian system. 
He accordingly arranged the formations as in the subjoined 
table. 



Yellow and red sandstones and conglomerates {Pter^ 
ichthya meteor, ffoloptyehiua nobiliaamua, kc.)-Dura 
Den beds. 

Grey and blue calcareous and bitumenous fiagstonefli 
lunestones, and red aandstones, and conglomerate! 
{Dipterua^ OateoU^^ Asterolepia^ Acanthodea^ Pten 
iehihya, Ac.)— Oaithnesa flags. 

Red and purple landotones, grey flagstones, and coam 
conglomerates {CepheUai^, PUraapLa, Ptarygotua)^ 
Arbroath flsgs. 


It is important to observe that in no district can these 
three subdivisions be found together, and that the so-called 
middle ” formation occurs only in one region — the north 
of Scotland. The classification, therefore, does not rest upon 
any actually ascertained stiati^phical sequence, but on an 
inference from the organic remains. The value of this 
inference will be estimated a littie further on. All that can 
be afilrmed from BtratigmpMcal evidence in any Old Bed 
Sandstone district in Britain is that a great physical and 


* Op. eit, 4S8 



mJb BBD njjmamE.] O E O , 

palnontologioal break can geneiallj be traced in the Old 
TSad Sandi^e, dividing it into two oom^etely distinet 
aeries— a Lower, which j^natea downward into the Upper 
Silnrian, and an Upper, which passes upward into the base 
of the Carboniferous efystem. 

As a whole, the Old Bed Sandstone, where its strata are 
really ted, is like other masses of red deposits, singularly 
barren of organic remains. The physical conditions under 
which the precipitation of iron oxide took place were evi- 
dently unfavourable for the development of animal life in 
the same waters. Professor Bamsay has connected the 
occurrence of such red formations with the existence of salt 
lakes, from the bitter waters of which not only iron-oxide 
but often rock-salt, magnesian limestone, and gypsum were 
thrown down. He points also to the presence of land- 
plants, footprints of amphibia, and other indications of 
terrestrial surfaces, while truly marine organLmis are either 
found in a stunted condition or are absent altogether. 
Where the strata of the Old Bed Sandstone, losing their 
red colour and ferruginous cliaracter, assume grey or yellow 
tints and pass into a calcareous or argillaceous condition, 
they not infrequently become fossiliferous. At the same 
time it is not unworthy of remark that some of the red con- 
glomerates, which might be supposed little likely to contain 
organic remains, are occasionally found to be full of detached 
scales, plates, and bones of fishes. 

Along the border of the Silurian region from Shropshire 
into South Wales the uppermost parts of the Silurian 
system graduate into a moss of red strata not less than 
10,000 feet thick, which in turn pass up conformably into 
the base of the Carboniferous system. This vast accu- 
mulation of red rocks, termed the Old Red Sandstone, 
consists in its lower portions of red and green shales and 
flagstones, with some white sandstones and thin comstones; 
in the central and chief division, of red and green spotted 
sandy marls and clays, with red sandstones and cornstones ; 
in the higher parts of grey, red, chocolate-coloured, and 
yellow sax^tones, with bauds of conglomerate. No uncon- 
formability has yet been detected in any part of this series 
of rocks, ^ougl)^ from the observations of De la Beche, it 
may be suspected that the higher strata which graduate 
upward into the Carboniferous formations are separated 
from the underlying portions of the Old Bed Sandstone by 
a distinct discoil^nce. 

Although, os a whole, barren of organic remains, these 
red rocks have here and there, more particularly in the 
calcareous zones, yielded fragments of fishes and crus- 
taceans. In their lower and central portions remains of 
the ganoids Oephal<upi8f Didyma^ia, Scaphaspia^ IHeraspia^ 
and CyathaapU have been found, together with crustaceans 
of the genera Stylonurua^ PterygoUuty and Frearcturus^ and 
obscure traces of plants. The upper yellow and red sand- 
stones contain none of th(3 cephalaspid fishes, which are 
there replaced by FUruMhya and Uoloptychius^ associated 
with distinct impressions of land-plants. In some of the 
higher parts of the Old Red Sandstone of South Wales and 
Shropshire, Serpvla aud Conularia occur ; but these are ex- 
ceptional cases, and point to the advent of the Carboniferous 
marine faui^ which doubtless existed outside the British 
area before it spread over the Old Bed Sandstone basins. 

It is in Scotland that the Old Bed Sandstone shows the 
most complete and varied development, alike in physical 
structure aud in organic contents. Throughout that couutty 
the system is found everywhere to present a division into 
two well-marked groups of strata, separated from each other 
by a strong uncoioiormability and a complete break in the 
succession of organic remains. It'occun in distinct areas 
whidi appear to mark the site of separate basins of deposit 
One of tnese occupies the central valley between the base 
of the Highland mountains and the uplands of the southern 
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bounties. On the north-east it is out off by the present 
coast-line from Stonehaven to the mouth of the Tay. On 
the south-west it ranges by the island of Arran across St 
George’s Channel into Ireland, where it runs dmost to the 
western sea-boaid, fiauked on the north, as in Scotland, by 
hills of crystalline rocks aud on the south chiefly by a 
Lower Silurian belt. Another distinct and still larger basin 
lies on the north side of the Highlands, but only a portion 
of it comes within the present area of Scotland. It skirts 
the slopes of the mountains along the Moray Firth and the 
east of Boss and Sutherland, and stretches through Caith- 
ness and the Orkney Islands as far as the south of the 
Shetland group. It may possibly have been at one time 
continued as far as the Sugnefjord and Dalsfjord in Norway, 
where red conglomerates like those of the north of Scotland 
occur. There is even reason to infer that it may have ranged 
eastwards into Russia, for some of its most characteristic 
orgauisnxs are found also among the red sandstones of that 
country. A third minor area of deposit lay on the south 
side of the southern uplands over the east of Berwickshire 
aud the north of Nortliumberland, including the area of 
the Cheviot Hills. A fourth occupied a basin on the flanks 
of the south-west Highlands, which is now partly marked 
by the terraced hills of Lome. There is sufiicieut diversity 
of lithological and paheuntological characters to show that 
these several areas were distinct basins, separated both 
from each other and from the sea. 

Ill the central bosiu of Scotland between the Highlands 
and the southern uplands, tUe twofold division of the Old 
Bed Sandstone is typically seen. The lower series of 
deposits attains a maximum depth of upwards of 20,000 
feet. In Lanarkshire it is found to pass down conformably 
into the Upper Silurian rocks ; elsewhere its base is con- 
cealed by later formations, or by the uncoufumiability with 
which different horizoDB rest upon the older rucks. It is 
covered unconformably by every formation younger than 
itself. It consists of reddish-brown or chocolate-coloured, 
grey, aud yellow sandstones, red shales, grey flagstones, 
coarse conglomerates, and occasional bands of limestone 
and cornstone. The grey flagstones and thin grey aud 
olive shales and ** calmstones ” are almost confined to For- 
farshire, in the north-east part of the basin, and are known 
as the Arbroath flags. One of the most marked lithologi- 
cal features in this central Scottish basin is the prodigious 
masses of interbedded volcanic rocks. These, consisting of 
porphyrite-lavos, felsites, and tuffs, attain a thickness of 
more than 6000 feet, and form important chains of hills, 
as in the Pentland, Oehil, and Sidlaw ranges. They lie 
several thousand feet above the base of the system, and are 
regularly interstratified here aud there with bands of the 
ordinary sedimentaiy strata. They point to the outburst 
of numerous volcanic vents along the lake or inland sea in 
which the Lower Old Bed Sandstone of central Scotland was 
laid down ; and their disposition shows that these vents 
ranged themselves in lines or linear groups parallel with the 
general trend of the great central valley. The fact that the 
igneous rocks are succeeded by thousands of feet of sand- 
stones, shales, and conglomerates, without any intercalation 
of lava or tuff, proves that the volcanic episode in the 
history of the lake came to a close long before the lake 
itself disappeared. 

. As a rule the deposits of this lake are singularly unfos- 
siliferoos, though some portions of them, particularly in 
the Forfarshire flagstone group, have proved rich in fish 
remains. In Lanarkshire about 6000 feet above the base 
of the system a thin band of shale occurs, coDtaimng a 
graptolite, SpirarUa Lewmi, and Orihoceraa dimidiatum ^ — 
nndonbte^y Upper Silurian forms. This interesting fa^ 
serves to indicate that, though geographical changes hao 
elevated the Upper Silurian sea-floor partly into land and 
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partly into iaolated inland water-banni^ the sea ontaide still 
contained an Upper Silnrian fauna, whidi was ready on any 
favoarable opportunity to re-enter the tracts from which it 
had been excluded The intenral of its reappearance seems 
to have been very brief, however, for the hand of shale con* 
tainiug these Upper Silurian marine organisms is only a 
few inches thicl^ and the fossils hsTO not been detected 
on any other horisoo. With these exceptions, the fauna 
of the formation consists entiiely of fishes and crustaceans. 
Nine or more species of crustaceans have been obtained 
chiefly eurypterids, but including one or two phyllopods. 
The laige pterygotus (P. AngUcv^) is especidly charac- 
teristic, and must have attained a great size, for some of 
the individuals indicate a length of 6 feet with a breadth 
of feeL There occur also a smaller species (P. minor), 
two Eurypteri, throe species of Stylonurus, and abundant 
clusters of crustacean egg-packets termed Farkia decipims. 
Seventeen species of fishes have been obtained, chiefly 
from the Arbroath flags. They belong to the suborders 
Acaniltodidcc and OstracosteL One of the most abundant 
forms is the little Acanthodea Mitchellt, Another common 
fish is Diplacanthtu gracilis. There occur also Climatius 
icutiger, 0, reticuleUus, and C, undnaJtw, Parexm incur&us, 
EutJuicanthus (four species), Cephalaspis Lyellii, and Pter- 
aspis MUchelli, Some of the sandstones and shales are 
crowded with indistinctly preserved vegetation, occasionally 
in sufficient quantity to form thin laminaa of coal In For- 
farshire the surfaces of the shaly flagstones are now and 
then covered with linear grass-like plants like the sedgy 
vegetation of a lake or marsh. In Perthshire certain layers 
occur chiefly made up of compressed stems of PiUophyton, 
The adjoining land was doubtless clothed with a flora in 
large measure lycopodiaceous. 

The Old Bed Sandstone of the northern basin is typically 
developed iu Caithness, where it consists chiefly of the well- 
known dark-grey bituminous and calcareous flagstones of 
commerce. It rests unconformably upon the metamorphosed 
Lower Silurian schists, and must have been deposited on 
the very uneven bottom of a sinking basin, seeing that 
occasionally even some of the higher platforms are found 
resting against the schists and granites. The lower cones 
consist of red sandstones and conglomerates which graduate 
upward into the flagstones. Other red sandstones, however, 
supervene in the higher parts of the system. The total 
depth of the series in Caithness has been estimated at 
upwards of 16,000 feot 

Murchison was the first to attempt the correlation of the 
Caithness flagstones with the Old Bed Sandstone of the rest 
of Britain. Founding upon the absence from these northern 
rocks of the characteristic cephalaspidean fishes of the ad- 
mitted Lower Old Bed Sandstone of the south of Scotland 
and of Wales and Shropshire, upon the presence of numer- 
ous genera of fishes not known to occur in the true Lower 
Old Bed Sandstone, and upon the discoveiy of a Ptery- 
gotus iu the basement red sandy group of strata, he con- 
cluded that the massivo flagstone series of Caithness could 
not be classed with the Lower Old Bed Sandstone, but 
mnst be of younger date. He supposed the red sand- 
stones, conglomerates, and shales at the base, with their 
Pterygotus, to represent the true Lower Old Bed Sandstone, 
while the great flagstone series with its distinctive fishes was 
made into a middle division answering iu some of its ich- 
thyolitio contents to the Middle Devonian rocks of the 
Continent This view has been accepted everywhere by 
geologists. Becently, however, it has been called in ques- 
tion by Professor GeiUe, who gives reasons for maintaining 
the Caithness flagstones to be Lower Old Bed Sandstone, 
and for denying the existence of any middle division. He 
■hows that the discrepance in organic contents between the 
Caithness and the" Arbroath flags is by no means so strong 


I as Murchison supj^osed, but that several species are commoii 
to both. Iq paraonlar, he finds that the characteristically 
Lower Old Bid Sandstone and Uppw Siloxian crustacean 
genns Purygoius occurs^ not merriy in the basement soue 
of the Caithness flags, bat also high up in the series. Tlie 
genera Acanthodes and Diplaean^us are abundant both in 
Caithness and in Forfarshire. Pattern incurvm occors in 
the northern as well as the southern basin. It is contended 
that the palseontological distinctions are not greater than the 
striking lithological differences between the strata of the 
' two regions womd account for, or than the contrast between 
the ichthyic faunas of contiguous water-basins at the present 
time. 

Somewhere about 60 species of fishes have been obtained 
from the Old Bed Sandstone of the north of Scotiand. 
Among these the genera Acant7u>det, AsterolepU, Cheiracaitr 
thus, Chdrolepit, Coccosteus, Diplaeanthus, Diplopterus, 
Dipterus, Glyptolepis, Osttolepia, and Pterichthys are spe- 
cially chmcteristicL Some of the shales are crowded with 
the little ostracod crustacean Edheria memhraiMum, Land- 
plants abound, especially in the higher groups of the flag- 
stones, where forms of Psilophyton, Ltpidodtndrm, Stig^ 
maria, SigUlaria, Galamitt, and Cyclopteris, as well as 
other genera, occur. In the Shetland Islands traces of 
abundant contemporaneous volcanic rocks have been ob- 
served, which, with the exception of two trifling examples 
iu the region of the Moray Firth, are the only known 
instances of volcanic action in the Lower Old Bed Sandstone 
of the north of Scotland. In the other two Scottish basins, 
those of the Cheviot Hills and of Lome, volcanic action 
continued long vigorous, and produced thick piles of lava 
like those of the central basin above referred to. 

The Upper Old Bed Sandstone consists in Scotland of red 
sandstones, clays or marls, conglomerates, and breccias, the 
sandstones sometimes becoming yellow or even wldta 
These strata, wherever their stratigraphical relations can be 
distinctly traced, lie unconformably upon the lower division 
of the system, and pass up conformably into the Carboni- 
ferous rocks abova If they are studied from the side of 
the underlying formation, they seem naturally to form part 
of the Old Bed Sandstone, since they agree with it in 
general lithological character and also in containing some 
distinctively Old Bed Sandstone genera of fishes, such as 
Pterichthys and Holoptychius, But, approached from the 
upper or Carboniferous direction, they appear rather to form 
the natural sandy base of that system into which they 
insensibly graduate. On the whole, they are Temarkably 
barren of organic remains, though in one locality — Dura 
Den in Fife — they have yielded a number of genera and 
species of fishes, crowded profusely through the pde sand- 
stone as if the individuals had l^en suddenly killed and 
rapidly covered over with sediment Among the character- 
istic organisms of the Scottish Upper Old Bed Sandstone 
are IterickthyB modor, Holoptyehiut nobUistimus, H, 
Andertoni, Olyptopomut, Glyptoltemus, and Phaneroplturcn, 

An interesting fact deserves mention here as a corollary 
to what has been stated above regarding the survival for 
some time of an Upper Silurian fauna outside the area of 
the British Old Bed Sandstone lakes. In the Upper Old 
Bed Sandstone of the basin of the Firth of Clyde, 
Pteriekthys mc0or and Holoptyehiut occur at the Heads of 
Ayr, while a brad of marine limestone lying in the heart 
of the red sandstone series in Arran b crowded with 
ordinary Oarboniferoos Limestone shells, such as Productut 
giganteut, JP. temiretieulatut, P, punetatus, Chenetet Hard- 
rentit, Spir^er lineatut, Ac. None of these fossils has been 
detected in the great series of red sandstones overlying the 
limestoruk They do not reappear till Ihe limestones at 
the the Carboniferous series ; yet the organisms 

must hav^it^n living daring all that long interval ontsida 
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of the UpMr Old Bed Sanditone area. Not only eo, bnt 
they must oave been in ezietenoe long before the formation 
of the thick Arran limeitone^ though it was only during 
the comparatiyely brief inter^ represented by that lime- 
stone tlmt geographical changes permitted them to enter 
the Old Red San&tone basin and settle for a while on its 
floor. Thus we see that while, on the one hand, the older 
parts of the Lower Old Red Sandstone were coeval with 
an Upper Silurian fauna which, having disappeared from the 
area of Britain, survived outside of that area, on the other 
hand, the higher parts of the Upper Old Red Sandstone 
were contemporaneous with a Carboniferous Limestone 
fauna which, having appeared beyond the British area, was 
ready to spr^ over it as soon as the conditions be^me 
favourable for the invasion. It is, of course, obvious that 
such an abundant and varied fauna as that of the Car- 
boniferous Limestone cannot have come suddenly into 
existence at the period marked by the base of that forma- 
tioiu It must have had a long previous existence outside 
the present area of the deposits. But it is seldom that we 
obtain such dear evidence of the fact as in these instances 
from the Scottish Old Red Sandstone. 

In the north of Scotland, on the lowlands bordering the 
Moray Firth, and again in the island of Hoy, one of the 
Orkney group, yellow and red sandstones, sometimes con- 
taining characteristic Upper Old Red San^tone fishes, are 
found lying unconformably upon the Caithness flags. In 
these northern tracts the same relation is thus traceable as 
in the central counties between the two divisions of the 
system. 

Turning southward across the border districts, we trace 
the red sandstones and conglomerates of the Upjier Old 
Red Sandstone lying unconformably on Silurian rocks and 
Lower Old Red Sandstone. Some of the brecciated con- 
glomerates have much resemblance to glacial detritus, and 
it has been suggested that they have been connected with 
contemporaneous ice-actioa Such are the breccias of the 
Lammermuir Hills, and those which show themselves here 
and there from under the overlying mass of Carboniferous 
strata which flanks the Silurian hills of Cumberland 
and Westmoreland. Red conglomerates and sandstones 
appear interruptedly at the base of the Carboniferous rocks 
even as far as Flintshire and Anglesea. They are com- 
monly classed as Old Red Sandstone, but merely from their 
position and lithological character. No organic remains 
have been found in them. They may therefore, in part at 
least, be taken as the basement beds of the Carboniferous 
system. 

In Devonshire, at Barnstaple, Filton, Marwood, and 
Baggy Point, certain sandstones, shales, and limestones 
(already referred to in the account of the Devonian rocks) 
graduate upward into the base of the Carboniferous system, 
and appear to represent the Upper Old Red Sandstone of 
the rest of Britain, They contain land plants and also 
many marine fossils, some of which are common Carboni- 
ferous forms. They thus indicate a transition into the 
g^graphical conditions of the Carboniferous period, as is 
still more clearly illustrated by the corresponding strata in 
Scotland. 

Nobth America.— The Devonian system, as developed in the 
northern States, and eastern Canada and Nova Scotia, presents 
much geological interest in the union which it contains of the same 
two distinct petrographical and biological types found in Europe. 
If we trace the range of these rocks along the Alleghany chain 
throng Pennsylvania into New York, we find them to contain a 
chara^ristio suite of marine organisms comparable with those of 
the Devonian system of Europe. But on the eastern side of the 
great range of Silurian hills in the north-eastern States, we en- 
counter in New Brunswick and Nova Scotia a succession of red and 
yellow sandstonee, limestones, and shales nearly devoid of marine 
otganisme, yet full of land-plimti, and with occasional traces of fish 
Mmainsi 


The marine or Devonian type has been 
subdivisions by the geologists of New Yorti— 


Upper Devonian. 


Catskill Bed Sandstone. 
Chemung group. 

Portage group. 

Gf nesee group. 
Hamilton group. 
Marcellus group. 

Up 


( ComiferouB or Upper Helderbeig gioui. 

Lower Devonian. < Schoharie Grit 
( Cauda-galli Grit 

III the Lower Devonian stnios traces of terrestrial plants (/MIe- 
phyton, Caulqpieriat Ac. ) have been detected even as far west as 
Ohio. Corals (cyathophylloid forms, with Favoniea, SyringtqtorOt 
Ac.) abound, especially in the Corniferous Limestone, which is per- 
haiNi the most romarkablc mass of coral-rock in the Amormon 
Paiffiozoio seiies. Amoug the brachiojKxls are species of JPmia^ 
vierust Stricklandinia^ JihynchoiicUa^ and others, wilh the charao- 
toristio Eumpeau form cuUrijiigatua, and the world-wide 

Atrypa reticularis. The trilobites include the genera 
J*roStua^ and Phae^, The earliest known traces of American fishes 
occur in the Comiforous group. They consist of iehthyodomlitea. 
and teeth of cestraciont and hybodout placoids, and plates, bones, ana 
teeth of sonio ]K*culiar ganoids (Mojcropietalichthya^ Onychodiu), 

In the Hamilton ibnnation (embracing the Marcellus shale, the 
Hamilton beds, and the Genesee shale) remains of land-plants 
occur, but much less abundantly than among the rocks or New 
Brunswick. Braohiopods are esjiccially abundant among the sandy 
bods in the centre of tlie fonnation. !l^ey comprise, as in Europe, 
many broad-winged spirifors (S, mueronatvSt Ac.), with species of 
J^rotluctiiSt Olumetea, Athyris, Ac. The earliest American goniatites 
have boon noticed in these bods. Newberry has described a gigantic 
fish {DinkWiys) from the Black Shale of Ohio. 

The Portage and Chemung groups have yielded land-plants and 
fticoids, also some crinoids, iiuinorous broad-winged spinfers, with 
AviculcCf and a few othor lomeilibranclis. Those strata ooniist in 
the New York region of shales and laminated sandstones, which 
attain a maximnni tliickness there of upwards of 2000 feet, but dis 
out entirely towards the interior. They are covered by a mass of 
red sandstones and conglomerates — tho Catskill group, which is 
2000 or 3000 feet deep lu tho Catskill Mountains, and thickens 
along the Apnahichiau remon to 6000 or 6000 feet. Those red 
areiiacpouR rorks lu^ar a striking similarity in their litholomcal and 
biological chamc.ters to the Uj>|)or Old lied Sandstone or Europe. 
As a whole they are unfossiliferous, but they have yielded some 
ferns like those of the Upper Old ^d Sandkone of Ireland and 
Scotland (Cychjiteri8\ and some characteristic genera of fish, as 
Jloloptychvus and Bothrivlepis, 

Tuniitig now to tlio eastern side of tho ancient Laurention and 
Silnrion ridge, which, stretching southwards from Canada, se^ 
rated in later Palaeozoic time the great intoriur basin from the 
Atlantic slopes, wo find the Devonian rocks of New York, Penn- 
sylvania, and the interior represented in New Brunswick and Nova 
i^otia by a totally diflerent series of deposits. Tho contrast 
strikingly recalls that presented by the Old Bed Sandstone of the 
north of Scotland and the Devonian rotka of North Germany. On 
the south side of the St Lawrence the coast of Gasiie shows rocks 
of the Quebec group nnconformably overlaid by grey limestones 
with green and red shales, attaining, according to Lomn, a total 
thi(;kncKH of aliout 2000 feet,* and replete in some wiids with 
UpjHT Silurian fossils. They are coiifonnably followed by a vast 
arenaceous scries of dc|> 08 its termed tho Gasp4 Sandstones, to 


occasional grey shales and bands of massive conglomerate. Similar 
rocks reappear along the southern coast of New Brunswick, where 
they attain a depth of 9600 feet, and again on the opposite side of 
the Bay of Fuudy. The researches chiefly of Dr J. W. Dawson 
have shown that these strata contain an abundant terrestrial flora 
— the oldest of which any relics have yet been recovered, for the few 
Upper Silurian land-plants at present known hardly deserve to be 
reckoned os a known nora. In liis recent census he enumerates no 
fewer than 118 species of land-plants. They are almost all 
acrogens, the lycopods and ferns being largely predominant 
Among the distinctive forms the following may be mentioned-^ 
PsilophyUm^ Arth/rostipma, LejAaphlmm,^ and ProloiaanUs, Forty- 
nine ferns are given, includiiig the ^nem CycloplerUt lifmropts^ 
SphmoptsriB, and some treefems {Fsaronius, Caulopteris). 
dodendroid and sigillaroid plants abound, as well as calamitea 
Higher forms of vmtation are representedf by a few eonifen ■ 
(Zmoonilm, OrmoaeyJon, Prototapoitea, Ac.). From a lo^ity oi 
Lake Erie, Dr Dawson describes a fragment of dicotyledonouj 
wood, not unlike that of some modem trees— the most andeat 
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ftagmantcf ■BMigio^eraoiuezQgeiijrvtdiMOTeTed. Soabondaot 
an theae Tagetable remaina that in aome layers tbey aotnally form 
thin aeans of coal 

The internet of theae remaina of the moat Tenerable American 
foresta ia heightened by the discovery of the &ot that they were not 
without the Bum of insect life. The moat ancient known nlics of 
insect forms have been recovered from the Devonian strata of New 
Bmnawick. They are all neuropteroua wings, and have been 
referred by Mr Scudder of Boston to four species combining a 
remarkable union of characters now found in distinct orders of 
insecta In one fragment he observed a structure which he could 
only compare to the stridnlating organ of some male Orih&pU/fti, 
Another wing indicates the existence of a gigantic Ephtm/tra^ with a 
spread of wing extending to 5 inches. In the shallow pools of the 
period some small crustaceans lived, the remains of which have 
^n partially preserved. Among these is a minute, ehrimp-like 
Ewryptmu^ and a more highly organised form named AmphipeUis. 
That the sea had at least occasional access to tlie inland basins 
into which this abundant terrestrial vegetation was washed is proved 
by the oocurren^ of marine organisms, such as a small annelid 
adhering to the leaves of tlie plants, and (in Gasp4 and 
Nova Scotia) by tbe occasional appearance of brochiopods, esMcially 
Lingula^ SpinftTf and ChoneUa,^ 


Cabbonifbiious. 


This great system of rocks has received its name from 
the seams of coal which form one of its distinguishing 
features both in Europe and in North America. Tn Europe 
it is most completely developed in the British Islands. 
Elsewhere on that continent it occurs in patches, either 
lying in hollows of older rocks, or exposed by the removal 
of overlying formations. 

Great BRiTAm. — The area within which the Carboni- 
ferous rocks of Britain occur is sufficiently extensive to 
contain more than one typo of the system, and thus to cast 
much light on the varied geographical conditions under 
which these rocks were accumulated. In prosecuting the 
study of this part of British geology, it is soon discovered, 
and it is essential to bear in mind, that, during the Carboni- 
ferous period, tlie land whence the chief supplies of sedi- 
ment were derived rose mainly to the north and north-west, 
as it seems to have done from veiy early geological time. 
While therefore the centre and south of England lay under 
clear water of moderate depth, the north of the country and 
the south of Scotland were covered by shallow water, which 
was continually receiving sand and mud from the adjacent 
northern land. Hence vertical sections of the Carboniferous 
formations of Britain differ greatly according to the districts 
in which they are taken. The subjoined table may be 
regarded as expressing the typical subdivisLons which can 
be recognized, with modifications, in all parts of the country. 


Cosl-mea* 
■area .. 


Millstone Grit 


Gurboniferous 
Limestone 
series 


'Red and grey sandstones, clays, and sometimes 
breccias, with occasionid seams and streaks of 
coal and spirorbis limestone {Cythcre 
Spirorhia carbonarius). 

Middle or chief coal-bearing series of yellow sand- 
stones, elavs, and shahs, witli numerous work- 
able ooals(A7i>/7i>r<ico9//i, Aiithracomya, Eryrichia, 
Esther Wf SpirorbiSf k\%). 

Gannistor beds, flagstones, scales, and thin coals, 
with hard siliceous (ganuister) pavements {Orth(h 
ceraSf Ghmiatitea, Pmdonia^ AvicultmcUn. Lii^ 

. &C.). 

Grits, flagstones, and shales, with thin seams of 
coal 

'^Yoredale ^up of shales and grits passing down 
mto dark shales and limestones (Gonuitt^es, Af>u 
Poaidofumya, Lingula^ Diacina^ &c,). 

Thick limestone in south and centre of England 
and Ireland, passing northwards into sandstones, 
shalM, and coals (abundant corals, polyzoans, 
m^ohiopods, lamellibruncUs, Ac.). 

Lower Limestone Shale of south and centre of Eng- 
land (marine fossils like tliose of overlying lime- 
stone), passing northward into the Calclferons 
Sandstone group of Scotland (marine, estuarine, 

. and terrestrial oiganisms). 


^ Dawson’s Acadian Oeology, chaps, xxi. and xxii. 


In the artide Coal (voL tL p. 49) an account haa been 
given of the principal coal-fields of the world; likewise 
a diagram (p. 48) repreBenting the chief subdivisions of the 
Carboniferous system in Britain, as the rocks are traced 
from north to south! 

Ease of the Syetem.^lii the south-west of England, and 
in South Wales, the Carboniferous system passes down con- 
formably into the Old Bed Sandstone. The passage beds 
consist of yellow, green, and reddish sandstones, of green, 
grey, red, blue, and variegated marls and shales, sometimes 
full of terrestrial plants. They are well exposed on the Pem- 
brokeshire coasts, marine fossils being there found even 
among the argillaceous beds at the top of the Bed Sandstone 
series. They occur with a thickness of about fiOO feet in the 
gorge of the Avon near Bristol, but show less than half that 
depth about the Forest of Dean. At their base there lies a 
bone-bed containing abundant palatal teeth. N ot far above 
this horizon plant-bearing strata are found. Hence these 
rocks bring before us a mingling of terrestrial and marine con- 
ditions. In Yorkshire, near Lowtlier Castle, Brough, and in 
Bavenstonedale, alternations of red sandstones, shales, and 
clays, containing Stigmaria and other plants, occur in the 
lower part of the Carboniferous Limestone. Along tbe 
eastern edge of the Silurian hills of the Lake district the 
Old Red Sandstone appears here and there, and passes up 
through a succession of red and grey sandstones, and green 
and red shales and marls, with plants, into the base of the 
Carboniterous Limestone. 

It is in Scotland, however, that this peculiar type of the 
basement Carboniferous rocks is best seen. In that country 
the lowest subdivision of the CarboniferouB system, known 
as tbe Calciferous Sandstones, consists of red, white, and 
yellow sandstones, blue, grey, green, and red marls or 
clays, blue and black shales, thin coals, seams of limestone 
and cement-stone, and abundant volcanic rocka The 
red sandstones lie at the base, and pass down into the 
Upper Old Bed Sandstone, in which, as has been already 
pointed out (anto, p. 344), true Upper Old Red Sandstone 
fishes are found, while there occur also bands of limestone 
full of true Carboniferous Limestone corals and brachiopods. 
Hence it is evident that the Carboniferous Limestone fauna 
had already appeared outside the British area before the 
close of the Old Red Sandstone period. It was when the 
peculiar geographical conditions which prevailed during 
that period finally ceased, and the sea began to spread over 
the ancient lakes and land of Britain, that the abundant 
Carboniferous fauna invaded the area. The Calciferous 
Sandstones of Scotland may therefore represent a portion 
of tbe Carboniferous Limestone of England. 

Over the greater part of the south and centre of Scotland 
the lower red sandstones are surmounted by a series of con- 
temporaneous volcanic rocks. Successive sheets of po^ 
pbyrites and tuffs form long ranges of hiUs from Anau and 
Bute on the west to the mouth of the estuary of the Forth 
on the east, and from the Campsie Fells on the north to 
the heights of Liddesdale and the English border. These 
volcanic sheets sometimes reach a thickness of IfiOO feet 
That they belong to the Carboniferous system is shown by 
the occurrence of shales and sandstones (with Carboniferoui 
plants) at their base. They show that the early part of the 
Carboniferous period in Scotland was marked by a prodi- 
mouB volcanic activity, which, on its cessation, was followed 
by the prolonged subsidence required for the aocumi^tion 
of the Carboniferous system. The rocks succeeding the 
volcanic zone are termed the cement-stone group. In 
Berwickshire and the west of Scotland they consist of thin- 
bedded white, yellow, and green sandstones, grey, green, 
blue, and red clays and shales, with thin haji& of a pale 
argiUMeous limestone or cement-stone. Seams of gypsum 
occasionalty appear. These strata are. on the mole^ 
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•ingnlarly barren of oraanie remains. They seem to 
have been laid down wiUi great slowness, and without 
disturbance, in endosed basins, which were not well fitted 
for the support of animal life, though fragmentary plants 
serve to show that the adjoining slopes were covered with 
vegetation. 

In the basin of the Firth of Fort^ however, the group presents 
a different lithological aspect and is abundantly fossiliferous. It 
there usually connsts of yellow, grey, and white sandstones, with 
i lue and black shales, clay -ironstones, limestones, ** cement-stones,*' 
and occasion^ seams of coal. The sandstones form excellent 
building stones, the city of Edinburgh having been built of them. 
Some of the shdes are so bituminous as to yield, on distillation, from 
fiO to 40 gallons of crude petroleum to the ton of shale ; they are 
consequently largely worked for the manufacture of mineral oils. 
The limestones are usually dull, yellow, and close grained, in seams 
seldom more than a few inches thick, and graduate by addition of 
carbonate of iron into cement-stone; but occasionally they swell 
out into thick lenticular masses like the well-known limestone of 
Burdie House, so long noted for its remarkable fossil tishes. This 
limestone appears to be mainly made up of the crowded cases of a 
small ostraood crustacean {Usperditia OketU^ var* Scoto^HurdiqaU 
msts). The coal-seams are few and commonly too thin to be 
workable, though one of them, known as the Houston coal, has 
been mined to some extent in Linlithgowshire. The fossils of the 
cement-stone group indicate an alternation of fresh or brarkisli- 
water and marine conditions. They include numerous plants, of 
which the most abundant are SphnwpUria lApidodcndron 

(two or three species), Lauidoatrohus varudrifiSt Armutarioxylon. 
^me of the shales near Edinburgh have afforded a few specimens 
of a true monocotyledon allied to the modem Pothos (PothocUca 
<3rantoni), Ostracod (‘rustaceans, ehieily the I^parditUi above men- 
tioned, crowd many of the shales. With these are usually as- 
sociated abundant traces of the jiresence of fish, either in the form 
of coprolites or of senates, bones, plates, and teeth. The bdlowing 
are charaeteristio species: ElonidUhya ainolatm^ E, Hohiatmi^ 
BhadinidUhya orncUiaaimua^ NewMoplyeJUua Qreanoebii^ KurynuAtLa 
•emulous, Ehisodm Hihberti^ McgalicMhya sp., OyracaiUhua tulnr- 
CUnoptychitut jiectituUua. At intervals throughout the 
group marine horizons occur, usually as shale Isinds inaikod by the 
presence of such distinctively Carboniferous Limestone species as 
Spirorbia earbonarvua, Diacina nUida^ Lingula aquamifermia^ 
BalUrophon dacuaaaJtua^ and Orthocema cylindracmm. 

One of tbe most interesting features in the cement-stone 
group of tbe basin of the Firth of Forth is tbe prodigious 
number and variety of the associated volcanic masses, and 
the proofs which they exhibit that, at tbe time when that 
group of strata was accumulating, the region of shallow 
lagoons, islets, and coal-growths was dotted over with iri- 
nnmerable active volcanic vents. The eruptions continued 
into the time of the Carboniferous Limestone, but ceased 
before the deposition of the Millstone Grit. The lavas are 
cbiefiy varieties of basalt-rocks, sometimes coarsely crystal- 
line and even granitoid in texture, and graduating through 
intermediate stages to true close-grained compact basalts, 
which neither externally nor in microscopic structure differ 
from basalt of Tertiary date 

The basement group of the Carboniferous system in 
Ireland is evidently a prolongation of tbe Scottish cement- 
stone group. In the south of this island, however, a very 
distinct and peculiar development of the Lower Carboni- 
ferous rocks is to be remarked. Between the top of the 
Old Red Sandstone and the base of the Carboniferous Lime- 
stone there occurs in the county of Cork an enormous mass 
(fully 5000 feet) of black and dark-grey shales, impure 
limestones, and grey and green grits and true cleaved slates. 
To these rocks Sie name of Carboniferous Slate was given 
by Griffith. They contain numerous Carboniferous Lime- 
stone species of braebiopods, echlnoderms, A^c., as well as 
traces of land-plants in the grit bands. Great though their 
thickness is in Cork, they rapidly change their lithological 
character, and diminish in mass as they are traced away 
from that district In the almost incredibly short space 
of 15 miles, the whole of the 5000 feet of Carboniferous 
Slate of Bsmtry Bay have disappeared, and at Kenmare 
the Old Red Sandstone is followed immediately and con- 
formably by the Lipeatona with its underlying shale. Mr 
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Jukes held that the Carboniferous Slate is the equivalent 
of part of tbe Devonian rooks of Devon and Cornwall 

CarUmiferoua limeytme , — The Lower Limestone shale is 
overlaid conformably by a thick mass of limestone, one of 
the most distinctive members of the British Carboniferous 
system. On referring to a geological map of England it 
will be seen that from Northumberland southwards to the 
low plains in the centre of England there runs a ridge of 
high ground, formed by a great anticline, along which the 
Carboniferous Limestone api>ears at intervals from under^ 
neatb higher members of the system. In this northern 
Carboniferous area, of which the axis is known as the 
Pennine Chain, the limestone attains its maximum develop- 
ment. In one portion of the district it reaches a depth oi 
4000 feet, and yet its actual base is nowhere seen. This 
Pennine region appears to have been the area of maximum 
depression during the early part of the Carboniferous period 
in Britain. Traced towa^s the south-west, the limestone 
diminishes to sometimes not more than 500 feet in South 
Wales. Northwards, losing its character as a massive cal- 
careous formation, it is split up by intercalations of sand- 
stone, shale, coal, <kc., until actual limestone becomes a very 
suboiriinate member of the series in central Scotland. 

In the Carboniferous areas of the south-west of England 
and South Wales, the limits of the Carboniferous Limestone 
are well defined by tbe Limestone Shale below, and by the 
Farewell Rock or Millstone Grit above. In the Pennine 
area, however, the massive limestone is succeeded by a series 
of shales, limestones, and sandstones, known as tbe Yoredale 
group. These rover a large area and attain a great thick- 
ness. In North Stafibrdshire they are 2300 feet, which, 
added to the 4000 feet of limestone below, gives a depth 
of 6300 feet for the whole Carboniferous Limestone series 
of that region. In Lancashire the Yoredale rocks attain 
still more stupendous dimensions, Mr Hull having found 
them to be no less than 4500 feet thick. Both the lower 
or main (Scaur) limestone and tbe Yoredale group pass 
northwards into sandstones and shales, with coal-seams, and 
diminish in thickness. It is not impossible, as already 
suggested, that tbe cement-stone group of the Calciferous 
Sandstones of Scotland may represent, not only the thin 
Lower Limestone shale, but also some of tbe older parts of 
the English Carboniferous Limestone. 

Where typically developed, the Carboniferous Limestone 
is a massive well-bedded limestone, chiefly light bluish- 
grey in colour, varying from a cumiiact homogeneous to a 
distinctly crystalline texture, and rising into ranges of hills, 
whence its original name “ Mountain Limestone.” It con- 
tains occasional scattered irregular lioduleB and nodular beds 
of dark chert. It is abundantly foBsiliferous. Tbe fossils 
commonly stand out on weathered surfaces of the rock, but 
microscopic investigation shows that even those portions of 
the mass which appear most structureless consist of the 
crowded remains of marine organisms. The limestone may 
be regarded as derived entirely from the organic debris of a 
sea-floor. Diversities of colour and lithological character 
occur, whereby the bedding of tbe thick calcareous mass can 
be distinctly seen. Here and there a more marked c^tal- 
line structure has been superinduced ; but the most distinct 
examples of metamorpbic change are those where the rock 
has been converted into what is termed ** dun-stone.” This 
alteration is frequent in the mining districts of Yorkshire 
and the neighbouring counties. It consists in the dolomitis- 
atlon of the rock along either the lines of bedding or the 
joints. Urns changed, it becomes a vellowish or brown 
crystalline dolomite, which runs vertic^y through the msM 
of the limestone along some definite joint, in courses of 20 
or 30 fathoms in width. Such a metomorphisn must have 
been effected by water percolating along the line of the joints 
and affecting the rock zor some distance on either side. In 
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Deribydiire dieets of oontemponuieoiiB lava, locally termed 
^^toadetone,” are interpolate in the Oarboniferone Lime- 
atone. 

The fauna of the Oarboniferone Umeetone of England ia abund- 
ant and diaraoterietio. Nnmerone foraminifen occur, Sa/xamina 
Oartmi being often veiy (diaracterietio. The oorale are numerone, 
embracing upwards of 80 genera and about 100 i^ies. These 
inoinde both simple cup corals, as Cli^hylhm^ and 

oomponnd forms, like AVmliix and /’AiZi^wcu^fcea. Grinoids 
are indiriduallj in enormous numbers, many beds of limestone 
appearing to consist of little else than their fragmentary stems 
and cups; ^ritnooKfiws, PoUHocrimit CyaiMcHnuat 

are common genera. Three g|)eoie8 of sea-urchins are known. 
Of the trilobitea, so cliaracteristio of the older Palsozoic rocks, 
the last lingering forms are here found in three small ^nera 
■^Brackym^apuSi Phillipaia^ and Qriffiihidx, Polysoa a&und, 
some portions of the limestone being almost entirely comMsed 
of them, the genera FmeaUlla^ SulwreUporOt Fincularia, Poly- 
pora, Diaatoporot and Olaucorume being frequent. The brachio- 
pods comprise 18 genera and 160 species, some of the most com- 
mon forms being Productus^ Spirifer, JlhyiuslumeUtif Athyrio, 
ChonUea^ Orthis, lAngula, and JHaeim. But the higher mol- 
lusks now begin to preponderate over the bracliiop^s. The 
lamellibranchs number 49 genera and 834 species, including 
forms of Avi4iutopeeten, LedOf Nueulat Sanguinolites, Lfpiodomm^ 
ScManduSt Ednwmia,^ Modiola^ and Ccmoctvrdium. The gusteropods 
amount to 206 spooies belonging to 20 gtmera, among which Emm- 
phahu, Natieaf Plmrotomdria, Meuiromeilwit and Lexonema are 
frequent The genius Ballerophmi is retiresonted by 28 sitccics, 
among which B» Urei and J7. dcetutaaimoxiiiTQ^VLorit The cephalopods 
numlSr 148 species, belonging among other genera to OrthodraSf 
NduUluSf DiisUeft and QoniaUUea. About 100 genera of fishes, 
chiefly from teeth and spines, have Itecu described, as PaammoduSt 
Ooohlioduat Oladodua, Petalodua, BhisoduSt CicfnoptyMita, &c. 
Some of these wore no doubt placoids which lived solely in the sea, 
but many, if not all of the ganoids, probably migrated between salt 
and fl^sh water ; at least tnoir remains arc found in Scotland in 
stmta full of land-plants, cyprids, and other indications of estuoiiuo 
or fluviatile condinons. 

The Carboniferous Limestone series of Scotland presents 
a striking contrast to that of the typical formation in 
England. It consists mainly of sandstones, shales, fire-clays, 
and coal-seams, with a few comparatively thin seams of 
encrinal limestone. Its lower portions include the chief 
limestone bands. The thickest of these seams, known as 
the Hurlet or main limestone, is usually about 6 feet in 
thickness, but in the north of Ayrshire swells out to 100 
feet, which is the most massive bed of limestone in any part 
of the Scottish Carboniferous system. It lies upon a seam 
of coal, and is in some places associated with pyritous shales, 
which have been largely worked as a source of alum. This 
superposition of a bed of marine limestone on a seam of 
coal is of frequent occurrence in the Carboniferous Lime- 
stone series of Scotland. Above the group of Lower Lime- 
stones comes a thick mass of strata containing many valu- 
able coal-seams and ironstones. Some of these strata are full 
of terrestrial plants {Lepidodendrony Stgillana^ Stigmarta^ 
Spheiwpteria^ AUtiiopteria) \ others, particularly the iron- 
stones, contain marine shells, such as Lingula-^ DiaHna^ 
Leda^ Myalina^ Euomphalua, Numerous remains of fishes 
have been obtained, more especially from some of the iron- 
stones and coals (Gyrticanthvs formoaua and other placuid 
fin-spines, MegaliclUhya Hibbtrti^ Rhizodm Hibbertif with 
species of ElonudUhya, Acanilxdta, Ctenoptychiua, Ac.). 
Remains of labyrinthodonts have also been found in this 
group of strata, and have been detected even down in the 
Burdie House limestone. The highest division of the 
Carboniferous Limestone series consists of a group of 
Baudstones and shales, with a few coal-seams, and three, 
sometimes morsi bands of marine limestone. Although 
these limestones are each seldom more than 3 or 4 feet 
thick, they have a wonderful persistence througWt the 
coal-fields of central Scotland. As already mentioned, 
they can be traced over an area of at least 1000 square 
miles, and they probably extended origi^y over a con- 
siderably greater region. The Hurlet limestone with its 
underlying coal can also be followed across a similar extent 


of oountiy. Hence it is evident that dnrin^ certain epochs 
of the Garboniferons period a singi^ amformil^ of con- 
ditions prevailed over a large region of deposit in the 
centre of Scotland. 

The difference between the lithological charaoters of the 
Carboniferous limestone series, in its typical development, 
as a great marine formation, and in its arenaceous and 
argillaceous prolongation into the north of England and 
Scotland, has long been a familiar example of the nature and 
application of the evidence famished by strata as to former 
geographical conditions. It shows that the deeper and 
clearer water of the Carboniferous sea sprectd over the site 
of Yorkshire, Derbyshire, and Lancashire ; that the land lay 
to the north ; and that, while the whole area was under- 
going subsidence, the maximum movement took place over 
the area of deeper water. It was from the northern land 
that the sand and mud were derived, but the sediment 
daring the time of the Carboniferous Limestone seems to 
have sunk to the bottom before it could reach the great 
basin in which foraminifers, corals, crinoids, and mollusks 
were building up the great calcareous deposit Yet the 
thin limestone bands, which run so persistently among the 
Lower Carboniferous rocks in Scotland, prove that there 
were occasional episodes during which the sediment ceased 
to arrive, and when the same species of shells, corals, and 
crinoids spread northwards towards the land, forming for a 
time over the sea-bottom a continuous sheet of calcareous 
ooze like that of the deeper water further south. These 
intervals of limestone growth no doubt point to times of 
more rapid submergence, perhaps also to other geographical 
changes whereby the sediment was for a time prevented 
from spreading so far. 

Viewed as a whole, therefore, the Carboniferous Lime- 
stone series of Northumberland and Scotland contains the 
records of a long-continued but intermittent process of 
subsidence. The numerous coal-seams with their under- 
clays were undoubtedly surfaces of vegetation that grew in 
rank luxuriance on the wide marine mud-flats, and mark 
pauses in the subsidence. Perhaps we may infer the relative 
length of these pauses by the comparative thicknesses of ths 
coal-seams. The overlying and intervening sandstones and 
shales indicate a renewal of the downward movement, 
and the gradual infilling of the depressed area with sedi- 
ment, until the water once more shoaled, and the vegetation 
from adjacent swamps spread over the muddy flats as before. 
The occasional limestones serve to indicate the epochs of 
more prolonged or more rapid subsidence, when marine life 
was enabled to flourish over the site of the submerged 
forests. But that the sea, even though tenanted in these 
northern parts by a limestone-making fauna, was not so 
clear and well suited for the development of animal life 
during some of these submergences as it was further south, 
seems to be proved by the paucity and dwarfed forms of 
the fossils in the thin limestones, as well as by the admix- 
ture of clay in the stone. 

In Ireland the Carboniferous Limestone swells out to a 


vast thickness, and covers a large part of the island. It 
attains a maximum in the west and south-west, where, 
according to Eiuahan,^ it consists in Limerick of the follow- 
ing subdivisions : — 


Upper (Barren) | 
Ximeetone.... 
Upper (Galp) 
Limestone.... 

Lower Lime- 
stone 

Lower Limestone 


Bedded limestone 

Gherty zone 

Limestones and shales . 

Gherty zone 

FmaMla limestone 

Lower oherty zone 

Lower shaly limestones 
Bhale 


246 

20 

1000 

4# 

1900 

2S 

280 

100 


860 # 


^ Qmdogy qf InUmd^p, 72* 
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The chert bende which form each marked horiione 
amoDg these limestones are counterparts of others found 
abunmuitly in the Carboniferous Limestone of England and 
Scotland. They have been recently studied by Hull and 
Hardman, who have found them fml of siliceous replace- 
ments of calcareous foratninifers, crinoids, <hc., and who 
regard them as due to a chemical alteration on the floor of 
the C^boniferouB sea. Portions of the limestone have a 
4olomitic character, and sometimes are oolitic. Oreat 
sheets of melaphyre, felstone, and tuff, representing volcanic 
eruptions of contemporaneous date, are interpolated in the 
Carboniferous Limestone of Limerick and other parts of 
Ireland. As the limestone is traced northwards it shows a 
similar change to that which takes place in the north of 
England, becoming more and more split up with sandstone, 
shale, and coal-seams, until, at ^lycastle, it presents 
exactly the characters of the coal-bearing part of the forma- 
tion in Scotland. 

MUUUme Orit > — ^This name is given to a noup of sand- 
stones and grits, with shales and clays, which runs persist- 
ently through the centre of the Carboniferous system from 
South Wales into the middle of Scotland. In ^uth Wales 
it has a depth of 400 to 1000 feet; in the Bristol coal- 
field, of about 1200 feet. Traced northwards it is found 
to be intercalated with shales, fire-clays, and thin coals, 
and, like the lower members of the Carboniferous system, 
to swell out to enormous dimensions in the Pennine 
region. In North Staffordshire, according to Mr Hull, it 
attains a thickness of 4000 feet, which in Lancashire 
increases to 5500 feet These massive accumulations of 
sediment were deposited on the north side of a barrier of 
Silurian and Cambrian rocks, which, during all the earlier 
part of the Carboniferous period, seems to have extended 
across central England, and which was not submerged until 
part of the Coal-measures had been laid down. North of 
this great area of deposit the Millstone Grit thins away to 
not more than 400 or 500 feet. It continues a compara- 
tively insignificant formation in Scotland, attaining its 
gTMtest thickness in Lanarkshire and Stirlingshire, where 
it is known as the Moor Bock. In Ayrshire it does not 
exist, unless its place be represented by a few beds of j 
sandstone at the base of the Coal-measures. 

The Millstone Grit is generally barren of fossils. When 
they occur they are either plants like those in the coal- 
bearing strata above and below, or marine oiganisms of 
Carboniferous Limestone species. In Northumberland, 
indeed, it contains a band of limestone undistinguishable 
from some of those in the Yoredale group and Scaur lime- 
stone. 

CoaUMeatures . — ^This division of the Carboniferous sys- 
tem consists of numerous alternations of grey, white, yellow, 
sometimes reddish sandstone, dark-grey and black shales, 
clay-ironstones, fire-clays, and coal-seams. In South Wales 
it attains a maximum depth of about 12,000 feet; in the 
Bristol coal-field it is 5090 feet But in these districts, 
as in the rest of the Carboniferous areas of Britain, we 
cannot be sure that all the Coal-measures originally deposited 
now remain, for they are always unconformably covered by 
later formations. In some localities, indeed, the denudation 
must have been very great, for the next overlying system 
of deposits (Permian) is found resting even on ^e Carboni- 
ferous Limestona In North Staffor&hire the depth of 
the Coal-measures is about 5000 feet, which in South 
Lancashire increases to 8000. These great masses of 
strata diminish as we trace them eastwards, and north- 
wards. In Derbyshire they are about 2500 feet thick, 
in Northumberland and Durham about 2000 feet, and 
about the same thickness on the west side of the island in 
the Whitehaven coal-field. In &ot]mid they attain a 
maximum of about 2000 feet. 


The Coal-mmures are susceptible of local subdivisions 
indicative ^ different and variable conditions of deposit 
The following tables show the more important of these : — 
Glamoxgakshire. 

Upper series, moT« than } Sandstones, shales, Ao., with 26 ooal- 
3400 feet / aftAma, 

Pennont Grit, 8246 1 Hurd thick-bedded sandstones Ao., IS 

feet { coal-seams. 

^^860 f^*?*^**'. j ^^**^1®** ironstones, and 84 ooal-seamsL 

Millstone Grit. 


SuuTii Lancahiiiub. 


Upper, 1680 to 2000 
feet 

Middle, 8000 to 4000.. 

Lower or Gannistor, 
1400 to 2000 foot . 


Shales, Spirorbia limestone, ironstone, 
sandstone, and tliin ooal-seiinis. 

A great series of strata, with numerous 
valuable coals. 

Flugs, shales, and three or four coals, 
with floors of ** goimister " 

Millstone Grit. 


Central Scoti.and. 


150 feet and upwards.. 

Upwards of 2000 feet 
in Lanarkshire . ... 


Red jumdstones and clays, with occasional 
thin coals and Spirorhia limestone. 
Sandstones, shales, and iire-clays, with 
ironstones and cools. 


Moor-rock or Millstone Grit 


The numerous beds of compressed vegetation form the 
most remarkable feature of the Coal-measures. Each of 
them is usually underlaid by a seam of fire-clay, represent- 
ing the soil on which the plants grew. Hence they mark 
successive terrestrial sufriTaces, which, after enduring for a 
longer or shorter period, were carried down beneath the 
water and covered over with sand and silt. There is no 
modern formation that affords a close parallel to that of the 
ancient coal-growths. The nearest analogy is furnished by 
the mangrove swamps alluded to already on p. 290. These 
masses of arborescent vegetation grow out into the sea as 
a belt or fringe on low shores, and form a matted soil which 
adds to the breadth of the land. Their roots spread in the 
salt water where marine organisms are abundant The 
coal-growths no doubt also flourished in salt or at least 
brackish water; forsuch shells as Aviculopectm^Anthracoda^ 
and Goniatitea are found lying on the coal or in the shales 
attached to it 

The vegetation of the Carboniferous period must have 
been luxuriant and varied. Upwards of 500 species of 
plants have been obtained from the Carboniferous rocks of 
Britain, yet these must represent but a small portion of tho 
original flora. 


Tlie most abundant forma were fema and lycopoda. Numerous 
reed-like plantH likewise played a oonspicuoua part in the general 
vegetation of the low grounds, while apparently on the drier and 
more elevated tracta (fur tlieir remains are Icaa frequently met with) 
large coniferoua trees flourished. The ferns strikingly resemble 
many modem forma. Among the more freqnmi genera were 
Sphenopteriaf PacopUria^ Aldhopleriat NtwropU/na^ and OyclopUria, 
The lycopodiaceoua plants attained the size of forest trees. Among 
the more typical forms were many siiecies of Lapidode/ndnm^ the 
stems and seed-cones of which ore scattered through the Carboni- 
ferous strata. Some of tlie coal- seams are largely com])osed of the 
spores of these plants. Siigillaria^ regarded by some as allied to 
tlie cycads, by others as more akin to the lycopods, is represented 
by numerous species. The roots known as SUgnutria abound in 
most flre-clays, showing how largely the cool consists of trees 
having roots of this kind. The Equiaetaccaa show themselves in 
the form of numerous CalainUea which, though resenibliiig in 
general aspect our modern horse-tails, dificred in many ]»oijits of 
structure, and notably in their gigiiutio size. Coniferous tn'<{s occui 
chiefly in the form of stems and branches. They luclude tlie genera 
IMiidosfyUmt Arawarioacplfm^ and Pinitea, Srnnll nul-liko fruits 
(iSrigtmoeaapvm) abound in some hods, and are now believed to be 
the ftuits of yew-like conifers. The presoTioe of nionocotyledonous 
plants is proved by the PoihocUea referred to above (p. 847). 


The animal remains of the Coal-measures are compara- 
tively few. In certain bands, particularly of ironstone, 
numerous moUnsca occur, and sjpiilur forms are to be ooesr 
sionally met with in the shales. 
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Among the mote frequent epeeiee are Anthfraemya mccUolaiit, 
AiMnuttia opaU*, A. rtiuiUij A. aeuta, AiUknueptera Bromikma, 
AvieiUcpeeien , and GoniatUes JMerL But at th« top 

of 1^0 iuddle Goal-meaaurea, near Slancbeeter, a band of true marine 
■hella ooonrs, including Ct^nodonta^ NavtUw^ DiaeUeB^ GonieUites, 
■ad OrthoctroB. The fittlo Spirorbia carbonariua abounds in some 
shalea llie onutaceans are chiefly represented by Beyriohia and 
Satherictf but lai]^ euiypterid forms likewise occur. Fishes occur 
ftnqneutiy, remains of the larger kinds usually appearing as scales, 
teeth, fin-spines, or bones, while the smaller mmoids are often 
preserved entire. Common species are Megalimtkys Hihberti (t)t 
^izodus granulatua, CMicaTUhuB UpiwrwB^ BaUxoniscm Egertmi, 
PleuraearUhita gibboaua. The British Carlwniferous rooks have 
yielded IS genera of labyrinthodonts {AntJiracoaauruat Loxommot 
Ophiderpeton, PJwliderpfXon, Pteroplax, Vvocwdylus^ &c.). Those 
were probably fluviatile iinimals of nredaceous habits, living on fish, 
cmstMea, and other organisms of tno flush or salt waters of the coal 
lagoons. The larger forms are beliuvod to have measured 7 or 8 feet 
in length ; some of the smaller examples, tliough adult and perfect, 
do not exceed as many inches. ^ That the woods of tlio Carbouiferous 
period were not devoid of insect life is known finm the discovery of 
some beetles and neuroptera at Coalbi oukdalc. 

OoNTiXBOTAL Eueope. — As in Britain so on the Con- 
tinent the Carboniferous system occupies many detached 
areas or basins — the result partly of original deposition, 
partly of denudation, and partly of the spread and overlap 
of more recent formations. There can be no doubt that 
the English Carboniferous Limestone once extended con- 
tinuously eastward across the north of France, along the 
base of the Ardennes, through Belgium, and across the 
present valley of the Rhine into Westp^lla. From the 
western headlands of Ireland this calcareous formation can 
thus be traced eastward for a distance of 750 English miles 
into the heart of Europe. It then begins to pass into a 
series of shales and sandstones, which no doubt represent 
the same proximity to shore as the similar strata in the 
north of England and Scotland. In Silesia, and still 
much further eastwards in central and southern Russia, 
representatives of the Carboniferous Limestone appear, but 
interstratified, as iu Scotland, with coal-bearing strata. 
Traces of the same blending of marine and terrestrial con- 
ditions are found also in the north of Spain. But over 
central France, and eastwards through Bohemia and Moravia 
into the region of the Carpathians, the Coal-measures rest 
directly upon the older formations, most commonly upon 
gneiss and other ciystalline rocka It would appear ^at 
these tracts had remained above water during the time of 
the Carboniferous Limestone, but were gradu^y depressed 
during that of the Coal-measures. 

In the north of France and Belgium the British type of the 
Carboniferous system is well shown. At tlie base lies a group of 
green, grey, and reddish shales and yellow saudstones, precisely 
similar in lithologiool character to parts of the Calciferous Sand- 
itones of Scotland. Th^ are well seen in some recent railway 
onttiugs to the north of Cologne, and also in the vdloy of the 
Meuse above Namur, lying the Psammites de Condros or 
Upper Devonian beds. They are succeeded by the Curbouiforuus 
Limestone, which is subdivided into eight forniatiouH, having an 
aggregate thickness of 800 metres, and each characterized by its 
own assemblage of fossils. The horizon of the Millstone Grit is 
marked by the occurrence of certain alum-schists. The Coal- 
nAeasnres of this area have been itaferred to in the article Coal.^ 

The Saarbruok coal-field furnishes a good example of that tyiie 
of the Carboniferous system where the lowci* inariiic series is absent 
It lies onoouformably on Devonian rocks, and attains a tliickiiess 


1 JOiril, Arit, At$ 0 e, Rep., 2873, p 248. 

* [In too article Coal, vol. vl. the coal badn of Hardfnffhom Is said tobsuf 
Oanonifaroiia Limestone ago. This, which appesrod to be the most probable > lew 
of a veiy obaonre point, has been proved to be a mistake «« tlie strata are aotusUy 
Ooil-meunrea Inverted In position, the same disturbance being chamctoristlc of the 
sonth tide of the basin of the Pas-de-Colals fur a considemble dliitance. This Is 
now so generally reeogo lied that borings for eoal In that basin through tho Ter- 
tlny and Gfeta^ns formations are not necessarily stopped on reaching Dc\ onian 
mrata. aa ooal-aeams have been discovered vertically below tho older stmta 
■t oonsiderable depths, at Anohy an Bois. In another pit, at 'Conrribras, 
Che taat the menraxea on the upper levels are inverted in position has 
hemi leeentlT pieved by the elnklnge traversing the same seams In reverse 
Older, In their Dormal position In the lower workings. These facte have an 
Impartnit bearing on the gneition of the probable extension of the Coal-measuras 
In the Bottth-eaat of England. The diaeover? (In 1878) of Devonian strata at the 
larMiBnite depth of 1400 feat In the centre of London, at Massie Meuz’s brewery. 
Is another intereeCIng faet that bean ont the views prevtoasly pot forward hr Hr 
- - - (H.B.1J 


of more than 10,000 feet It ii divided into tho following gronpo 
of itrata:— 

2. Upper aeriea, ocmaiating at the top of red aaadatonea, bdow 

which oome duties, aandatoi^ea, ko,, with af^ ooeldwama— 

AfUhraatHa, Sdhiria, 

1. Lower aeiies, oonsiating of an upper group of red ooi^omeiatea, 

sandatonea, clays, resting upon tho great coal-bearing division. 

.Abundant plants, with labyrinthciaonts and insect remains. 

Geinitz, drawing attention to the distribution of plants in the 
Saxon Cod-nieasnres, remarks that a certain order can be observed 
in their appearance. He divides the strata accordingly into three 
zones, eocn marked by a characteristio assemblage of plants, and he 
believea that the classification can be applied in other countries. 

3. The Fern Zone, marked by the proflision of its feme (l^kencp- 

UHb, Hy^iwwophyllUu, Schizopteria, OdonUpUriSf Neurmieria^ 

Cyciopteria, AleUiApUHa, Cauloptcria), This ia underlaid by 

2. The Simllaria Zone, ooutainihg many secies of Sigillcerio^ aw 

L^idodffndron, CdlamUea, Astercph^lika, and a few feme. 

1. Tho Lycopod Zone, abounding in Sagenaria 

with Spiunopteria diatana, CatamiUa imwUiofiiia^ &c. 

The lowest of these zones (1) ie compared by Geinitz with the 
Culm, that is, the sandy, shaly, and coal-bearing reprosentative of 
the Carboniferous Liroestono. To the east of the Koine valley, as 
ali’uady mentioned, the true Carboniferous Lunestone loses its 
normal cliaracter and assumes that of tiie Culm — a eerios of shalee, 
sandstones, grcywackes, and conglomerates, in which the abundant 
fauna of the limestone is reduced to a few mollusks {PriAwdm 
apliquua, P. latiaaimua, P. aemirelicuUUuaf Poaidonomya Becheri, 
Qonieditea ^heericua, Orthoearaa atriatulwm, &c. ). The Bmdowmya 
particularly characterizes certain dark ahales known as Posidonia 
schiata. About 50 species of plants have been obtained from tho 
Culm, typical species being Calamitea iranaitimia, Sagenaria 
iltaimiana, Stigmaria ^oidea, Sphenqpteria diaUma, Cfyelcptaria 
tenui/otia. This flora bears a strong resomblanee to that of tho 
Calciferous Sandstones of Scotland. 


North America. — Rocks corresponding in geological 
position and the general aspect of their organic contents 
with the Carboniferous system of Europe are said to cover 
an area of more than 200,000 square miles in the United 
States and British North America. The following table 
shows the subdivisions which have been established among 
them : — 

[ Coal-measures, — a scries of sandstones, shales, ironstones, coals, 
&c., varying from 100 feet iu the interior continental area to 
4000 feet in PtMinsylvania, and more than 8000 feet in 
Nova Scotia. The plant remains include forms of JApido> 
dondron, Sigillaria, Sligmaria, CalamiUa, ferns, and coni- 
ferous leaves and fruits. The animal forms embrace in the 
marine bands species of Spirifer, Productiut, BaUeropkva, 
NaiUilua, &c. Among tlie shales and carbonaceous beds 
numerous traces of insect life Lave been obtained, com- 
prising species related to the may-fly and cockroach, 
npiders, scorpions, centipedes, limuloid crabs, and land auails 
like tho modern Pupa have also been met with. The fish 
remains comprise teeth and ichthyodoruliteB of placoid 
genera, and a number of ganoids {Eury^pia, Cailamrdhua, 
megaliMhya, JUiizodua, &o.). Several labyrinthodonts 
oocui\ and true reptiles ore represented by one saurian genus 
found in Nova Beotia, the Eoaaurua, 

Millstone Grit,— a group of arcoaceons and sometimes con- 
glomeratic strata, with occasional coal-seams, only 25 feet 
thick in some parts of New York, but swelling out to 1500 
feet in Pennsylvania. 

Chester group. — Limestones, tiiales, and sandstones, some- 
times 600 feet. 

St Louis group. — Limestones with shale, in places 250 feet 
KeokiUc group. — Limestone with chert layers and nodules. 
Burlington group. — Limestone, in places with chert and honi- 
Htone, 25 to 200 feet. 

Kinderhook group. — Sandstones, shales, and thin limestones, 
100 to 200 feet, resting on the Devonian black shale. 

The sub-Carbouiferous groups are mainly marine limestones, 
but contain here and there remains of the characteristio Car- 
boniferous land vegetation. Criuoids of many forms abound 
in the limestones. A remarkable tiolyzoon, Archimedes, oocura 
in some of the bands. The brachiopods are chiefly represented 
by species of Spirtfer and Productua\ the lamellibrancha by 
Mymna, Schisodua, Aticulopecien, Nueula, Pinna, and others; 
the cephalopods by Orthoeeraa, Nautilus, Ganiatitea, Gyroeerae, 
kc. The Roropean genua of trilobite, J^ilHpka, occurs 
Numerous teeth and fin-apinea of selachian fiahes give a fhrther 
point of reaemblanoe to the European Carboniferous Limestone. 
Some of the rippled rain-pitted oeds contain amphibian foot- 
I prints— the eanieet Amencan forms yet known. 
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BBiTAZir. — ^In Eoglaad the Coal-measures are uncon- 
formably overlaid by a series of red sandstonesi conglo- 
merates, breccias, and marls, which at one time were grouped 
in one great formation as the New Bed Sandstone, in contra- 
distinction to the Oid Bed Sandstone lying below the Car- 
boniferous system. They were likewise known as the 
Poikilitio series, from their mottled or variegated colours. 
They are now divided into two systems or groups of form- 
ations, the lower half being included in the Palfieozoio series 
under the name of Permian (after Perm, a Bussian province 
where they are well displayed), and the upmr half being 
relegated to the Secondary series, and termed Trias. 

The Permian system in England consists of the following 
subdivisions : — 

W.of Enffland. £. of England. 

8. Upper... 

2. Middle., j I 10-80 800 .. 

'Red and variegut^ sand-' 

stone 

Reddish-brown and purple 

1. Lower... ^ sandstones and marls, with V 3000 „ 100-260 ,, 

calcareous conglomerates 
and breccias of volcanic 
, rocks 

From the thicknesses here given, it is evident that the 
Permian rocks have a very different development on the 
two sides of England. On the east aide, from the coast of 
Northumberland southwards to the plains of the Trent, 
they consist chiefly of a great centr^ mass of limestone. 
But on the west side of the Pennine Chain, and extending 
southwards into the central counties, the calcareous zone 
disappears, and we have a great accumulation of red, 
arenaceous, and gravelly rocka 

Lowers — This subdivision attains its greatest development 
in the vale of the Eden, where it consists of brick-red sand- 
stones, with some beds of calcareous conglomerate or breccia, 
locally known as ‘*brockram,’’ derived from the waste of 
the Oarboniferons Limestone. These red rocks extend 
across the Solway into the valleys of the Nith and Annan, 
in the south of Scotland, where they lie unconformably on 
the Lower Silurian rooks. Their breccias consist of frag- 
ments of the adjacent Silurian greywackes and shales, but 
near Dumfries some calcareous breccias or ** brockrams ’’ 
occur. These brecciated masses have evidently accumulated 
in small lakes or narrow fjords. Much further south, in 
Staffordshire, and in the districts of the Clent and Abberley 
Hills, the brecciated conglomerates in the Permian series 
attain a thickness of 400 feet They have been shown by 
Bamsay to consist in large measure of vulcanic rocks, grits, 
slates, and limestones, which can be identiiiod with rucks 
on the borders of Walea Some of the stones are 3 feet in 
diameter and show distinct striatioa The same writer has 
pointed out that these Permian drift-beds cannot be dis- 
tinguished by any essential character from modern glacial 
drifts, and he has no doubt that they were ice-borno, and, 
consequently, that there was a glacial period during the 
accumulation of the Lower Permian deposits of the centre 
of England. 

Like ndkB in gj&neral the Lower Permian beds are almost 
remains. Such as occur are .iudictativo chiefly of 
mrrMtrial surfaces. Plant remains occasionally appear, such as 
^uUrpiiea (supposed to be of marine growth), Lepidodendron 
aiuMufn^ CalamiUa, SUmhergia^ and fragments of coniferous 
wo^ T™ cranium of a labyrinthodoDt {Ikayc^) has been 
obtained ftom the Lower Permlui rooks at KenSwortb. Foot- 
p^ts rne|M to members of the same ezHnet order have been 
omnred abundant^ on the surraoes of the eandstones of DumMes- 
shire, and aleo m the vale of the 

ifteWe, — ^This subdivision is the chief repository of 
fossils in the Penuiau system. Its strsiA are not red. 


but consist of a lower zone of hard brown shale with 
occasional thin limestone bands (Marl Slaie^ and an 
^per thick mass of dolomite (Magneaian Limestone). 
Tne latter is the chief feature in the Permian develo]^ 
ment of the east of England. It corresponds with the 
Zechstein of Qermauy, as tbo Marl Slate does with the 
Knpfer-schiefer. It is a very variable rock in its litho- 
logical characters, being sometimes dull, earthy, fine- 
grained, and fossiliferous, in other places quite crystal- 
i line, and composed of globular, reniform, botryoidd, or 
I other irregular concretions of crystalline and frequently 
internally radiated dolomite. Though Uie Magnesian 
Limestone runs as a thick persistent zone down the east 
of England it is represented on the Lancashire and 
Cheshire side by bright red and variegated sandstone 
covered by a thin group of red marls, with numerous thin 
courses of limestone, containing Scliizodus^ Bakevellia^ and 
other characteristic fossils of the Magnesian Limestone. 

The middle Permian division has yielded about 100 species 
belonging to 46 gtmera of fossils— a siugularly poor fauna when 
contrast^ with that of the Carlx>nireruuH system below. The 
brockiopods (9 genera, 21 siieries) include ProduUua horridvs^ 
Caniaropluma muUipliMtat C» ScJUotheimii^Strwhalona Oole^ussit 
Lingula Crediuri^ and Terehratula eloihgcUa, The lumellibrancha 
number 16 genera and 81 siMscies, among wliich Schdxodua 8chl(h 
BakeveMia tumida^ B, atUiqua, B, eeratephagot Mytilua 
agminoaua^ and Area atriala artt churacteristic. The univalves ore 
n^preseuted by 11 genera and 26 8))ecies, including PlmroUmaria 
and Turbo as common genera. Fishes have been obtained oliiefly 
in the marl slate to the number of 21 Hj)ceicH belonging to 8 gent^ra, 
of which PalcDoniacuH is the chief. These small ganoids are closely 
related to some which haunted the Ingoous of the Clarbouiferoos 
|)eriod. 

(fpper. — Murchison and Harknesshave classed as Upper 
Permian certain red sandstones with thin partings of red 
shale, and an underlying band of red and green marls and 
gypsum. These rocks, seen at St Bees, near Whitehaven, 
resting on a magnesian limestone, have not yet yielded any 
fossils. 

Continental Europe. — The two types of the Permian 
system presented by the east and west sides of England 
reappear in different areas on the mainland of Europe. The 
eastern or Durham type is found in enormous masses of 
strata flanking the Harz Mountains, also in Thuringia, in 
Saxony, and in Bohemia. The western or Salopian type 
is found over many thousands of square miles in the north 
and east of Russia. 

The (German geologists, recognizing the remarkable two- 
fold character of its rocks, have called this system Dyas,’’ 
and have proposed to retain the term Permian to express 
t)ie more simple type, such as is found in Bussia and western 
Eugland. They group the members of their Dyas as 
follows : — 

' Anhydrite, gypsum, rock-salt, marl, dolomite, fetid shale^ 
and limostone. The amorphous gypsum is the chief 
^ member of this group ; the limestone is sometimes full of 
g bitumen. 

O Crystalline granular {Bauchwacke) and fine sandy {Asche] 
,S dolomite (G to 65 feet). 

.g Zeclistoin, an aimllaceous thin-bedded compact limestone 
pfl 15 to 80 (someumes even 90) feet thick. 

J Kupfer-schiefer— a black bituminous shale not more than 

about 2 feet thick. 

. Zeclistein, conglomerate, and calcareous sandstone. 

«> Upper.— Conglomerates (quart 2 -pori»hyry conglomerate) and 

'g , sandstone, with associated me%ihyres and tufls. 

Middle. — R^ clays, shales, and n^no shaly sandstones, with 
•! bands of quartz-conglomerate and earthy limestone. Mela- 
2^ phyre and porphytite masses intercalated, 
o Lower.— Shaly saa^tones, shales (with bituminons bands), 

^ I and conglomerates. 

The name **Rothliegonde** or “ Rothtodtliegende'* (red-layer ox 
red-dead-layer) was ipven by the miners bemuse their orw dis* 
speared in the red rocks below the copper-hearing Kupfer-semefOT. 
The coarse conglomerates have been referred by Ramiiay to aglaciu 
origin, like those of the Abberley Hilla One of the most interest- 
ing features of the formation is uie evidence of the oontemporaneoua 
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Mtpoaiiiig of great dieeto of quartz-porphyry, granite-poiphyiy, 
pomyiit^ ana mdaphyre, with abundant mteratradficatfenf of 
vanona tnflCa, not inmqnently enclosing organic remains. From 
the reiy nature of its comment matmals, the Bothliegende is 
eompaiatlvdy bezren of fosnls, a few ferns, oalamites, and remains 
of coniferous trees are found in it, particularly towakis the base, 
where indeed they form, in the Mansfeld district, a coal-seam about 
5 feet thick. 

The plants, all of terrestrial growth, on the whole resemble 
gencrically the Carboniferous flora, but seem to be nearly all speoi- 
IcttUy distinct. They include forms of Calamites (C. gigtu)^ Aatero- 
phyliUea, and ferns of the genera Sphenopteiia, AUthoptervt, 
NeurepUria^ OdomtopUria, with well-preserved sllioificd stems of 
tree-ferns (Psaroniua^ Tubicaulia), The conifer WaUhia {W* 
pMferwia) is specially characteristic. Fish remains occur spangly 
{A^lyptaruBf PaUatmiaeua^ AcarUhodea)^ and traces of labyxintho- 
donts {Archagoaaurua Jkeheni) have been met with. 

The fSochstein group is characterized by a suite of fossils like 
those of the Middle rermian of England. The Knpfer-schiefcr 
contains numerous fish (PdUB(miacu8 Preialebenit Platyaomua gib- 
boaua^ &c.) and remains of plants (coniferous loaves and fmits and 
sea-weeds). This deposit is believed to have been laid down in 
some enclosed sea-basin, the waters of which, probably from the 
rise of mineral springs connected with some of we volcanic foci of 
the time, were so charged witli metallic salts in solution as to 
become unfit for the continued existence of animal life. The dead 
fish, plants, 5co., by their decay, gave rise to reduction and pre- 
cipitation of these salts as sulphides, whicli thereupon enclosed and 
replaced the oiganie forms, and i)eniioaUNi the mud at the bottom. 
This old sea-floor is now the widely extended bond of copper-slate 
which has so loim and so extensively lieen worked along tne flanks 
•f the Harz. After the formation of the Kupfcr-schiofor the area 
must have been once more covered by clearer water, for the Zech- | 
stein contains a number of organisms of which Produclua horridua. 
ijovrifer widuiaiva^ Straphaloaia OoWvaai^ SeMaodua obacuruat and 
JntuaUlla ratifcimia are common. lienowcd unfavourable condi- 
tions are indicated by the dolomite, gypsum, and rock-salt which 
succeed. Professor Ramsay, reasoning upon such phenomena as 
developed in England, has connected them with the abundant 
labyrintbodout footprints and other evidences of i^ores and land, 
as well as the small number and dwarfed forms of the shells in the 
Mogneaiau Limestone, and has i^culatcd on the ocourrenoe of a long 
•ontinental period in Europe, during one epoch of which a numbez 
•f salt inlaiia seas existed wherein the Permian rocks wore accumu- 
lated. He compares these deposits to what may be supposed to bo 
IbrmiDg now in parts of the Caspian Sea. 

Nobtb America. — The Permian system is hardly repre- 
sented at all in this part of the globe. In Kansos certain 
red and green clays, sandstones, limestones, conglomerates, 
and beds of gypsum lie conformably on the Carboniferous 
system, and contain a few genera and species of molluscs 
{BakeveHiOf Myalina^ dec,), which occur in the European 
Permian rocks. 

111. SECONDARY OR MESOZOIC. 

Tbiassic. 

It has been already mentioned that the great mass of red 
rocks, which in England overlie the Carboniferous system, 
were formerly classed together as New Red Sandstone, but 
are now ranged in two systems. We have considered the 
lower of these under the name of Permian. The general 
facies of organic remains in that division is still decidedly 
Pfilffiozoic. Its brachiopods and its plants connect it with 
the Carboniferous rocks below. Hence it is placed at the 
close of the long series of PalieoEoic formations Ti^en, 
however, we enter the upper division of the red rocks, 
though the general lithological characters remain very much 
as in the lower gtxiup, the fossils bring before os the advent 
of the great Mesozoic flora and fauna. This group there- 
fore is put at the base of the Mesozoic or Secondary series. 
It is called Trias, because in Germany it consists of three 
well-marked subdivisions. But the old name, New Red 
Sandstone, is familiarly retained for it by many geologists 
in England. The term Trias, like Dyas, is unfortunately 
chosen, for it elevates a mere local character into an import- 
ance which it does not deserve. The thi>)efold subdivision, 
though so distinct in Germany, disappears elsewnere, 

Obbat Bbitaik. — ^T riaasio rooks occupy a latge area of 


the low plains in the centre of England, ranging thence 
northwaw dong the flanks of the Carboniferous tracts te 
Lancaster Bay, and southwards by the head of the Bristol 
Channel to the south-east coast of Devonshire. They have 
been arranged in the following subdivisions: — 


Rhetio 


S Penartb beda^Red, green, and grey marls, and 
I White lias.** 

rNew Rad Marl~Red and grey ahalea and maria, 
with beds of rock-salt and gypsum {Eatharia aud 


UpperTriasJ Lower Keupor Sandstone.— Thinly laminated mioa- 
or Kouper. | ceoua sandstones and marls (wateretones) pasaing 
downwards into white, brown, or reddish aancU 
stonos, with a base of calcareous conglomerate or 
. breccia. 

Middle WantiDg in England (Muschelkalk of Germany). 

Upper Mottled Sandstone. — Soft bright^rA and 
variegated sandstones, without pebbles. 

Lower Triad I P®bble beds. — Harder radish-brown sandstones with 
-| quartzose pebbles, passing into conglomerate ; with 
uuxiier. , ^ calcareous breccia. 

Lower Mottled Sandstone. — Soft bright-red and 
variegated sandstone, without pebbles. 


Like the Permian red rocks below, the sandstones and 
marls of the Triassic series are almost barren of organic re- 
mains. Hence the subdivisions in the foregoing table are 
based on mineral characters, and could not therefore be 
relied on as a guide in districts outside of the English area. 
Indeed, extraordinary differences in the development of 
different members of the series occur, even within that area, 
as may be seen from the subjoined table, which shows the 
variations in thickness from north-west to south-east : — 



Laiicathire 
and W. 
Chouhlre. 

Stafford- 

shire. 

Lelcester- 
shlie sad 
Wamrlck- 
sbire. 

K«niwr i ^ 

neuper. | Keuper sandstone 

( Upper mottled sandstone 

Hunter. < Pebble bods 

( Lower mottled sandstone 

8000 

450 

600 

600-760 

200-600 

Feet. 

800 

200 

60-200 

100-800 

0-100 

Foot. 

700 

160 

absent 

0-100 

absent 


Hence we observe that, while towards the north-west the 
Triassic rocks attain a maximum depth of 5200 feet, they 
rapidly come down to a fifth or a sixth of that thickness as 
they pass towards the south-east. Recent borings in the 
south-eastern counties show that the Triassic rocks are there 
absent alto^ther. It is evident that the source of supply 
of the sediment lay towards the nortL This is further 
borne out by the character of the pebble-beds. These are 
coarsest towards the north, and, besides local materials, con- 
tain abundant rolled pebbles of quartz which have evidently 
been derived from some previous conglomerate, probably 
from some of the Old Red Sandstone masses now removed 
or concealed. The Trios everywhere rests unconformably 
on the rocks underneath it, so that, although the generd 
physical conditions as r^rds climate, geography, and sedi- 
mentation, which prev^ed in the Permian period stUl 
continued, great terrestrial movements had, in the mean- 
while, taken place, whereby the Permian sediments were 
upraised and exposed to denudation. Hence the Trias rests 
now on Permian, now on Carboniferous, and sometimes even 
on Cambrian rocks. Moreover, the npper parts of the 
Triassic series overlap the lower, so that the Eeuper groups 
come to rest directly on Permian or Carboniferous rocks. 

One of the most interesting features in the English Trias 
is the occurrence of beds of rock-salt which have long been 
Mofitably worked. The uppermost subdivision ^ the 
Kenper, consisting of red marls, has a wide distribution, 
for it can. be traced from the coast of Lancashire to the 
Bristol Channel, and covers a larger area of surface in the 
central counties than the rest of the Trias and the whole of 
the Permian sandstones combined. Even as &r south as the 
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coast of DeTonahire, it contains casts of the cubical spaM 
once oconpisd bycxystals of common salt But in Cheshm 
the salt oocnrs in two or more beds, of whid the lower is 
sometimes upwards of 100 feet thidL It is a crystalline 
substance, usually tinged yellow or red from intermixture 
of day and peroxide of iron, but is tolerably pure in the 
best part of the beds, where the proportion of chloride of 
sodium is as much as 98 per cent trough the bright red 
marls with which the salt is interstratified there run bands 
of gypsum, somewhat irregular in their mode of occurrence, 
sometimes reaching a thickness of 40 feet and upwards. 
Thin seams of rock-salt likewise occur among the red marls. 
These facts point to the concentration and evaporation of 
salt lakes or inland seas. 

The oiganio remains of the Trias are comparatively few, as the 
conditions for at least animal life must liave been extremely 
unfavourable in the waters of the ancient Dead Sea wherein these 
red rocks were accumulated. The laud possessed a vegetation 
which, from the few fragments yet known, seems to have consisted 
in lar^ measure of cypress-like coniferous trees ( VoUzia^ Walekia)^ 
with calamites on the lower more marshy grounds. The red marl 
group contains in some of its layers numerous valves of the little 
crustacean EaiJuria mintUa, and a solitary species of lamellibranch, 
Pulloara a/rtnioola, A number of teeth, spines, and sometimes 
entire skeletons of fish have been obtained (Dijier<m4ftu8 
PaloBoniacua auperdxa^ Hyhodua Keuperif Acrodua minimua, 8phen(m~ 
chua minimw, Lop^ua, Ac.). The bones, and still more fre- 
quently the footprints, of labyrinthodont and even of saurian 
reptiles occur in the Eeuper bods — Lahyrinthodm (4 species), 
Ctadyodon Lloydii^ Hyperwiapadon^ Fal-cBoaauruSt TmUoaaurtta, 
Thec(Hi(mt08auru8t JthyTicoaawrua, and footT)rintB of Cheirothcriuiru 
The remains of a small marsupial (Microieatea) have likewise been 
discovered. 

JihcBtic. — A.t the top of the Red Marl certain thin-bedded 
strata form a gradation upwards into the base of the 
Jurassic system. As their colours are grey and blue, and 
contrast with the red marls on which they repose conform- 
ably, they were formerly classed without hesitation in the 
Jurassic series. Egerton, however, showed that, from the 
character of their included fish remains, the^ had more 
palsBOutological affinity with the Trias than with the Lias. 
Subsequent research, particularly among the Rhstic Alps 
and elsewhere on the Continent, brought to light a great 
series of strata of intermediate characters between the Trias 
and lias. These results led to renewed examination of the 
so-called beds of passage in England, which were found to 
be truly representative of the massive formations of the 
Tyrolese and Swiss Alps. They are therefore now classed 
as Rhmtic, and considered as the uppermost member of the 
Trias, but offering evidence of the gradual approach of the 
physical geography and characteristic fauna and flora of the 
Jurassic period. 

The Rhatio beds extend as a oontiziuous though very thin bond 
at the top of the l^ias, firom the coast of Yorksh&o across England 
to Lyme aegis on the Dorsetdbdre shores. They occur in scattered 
patches even up as far as Carlisle, and westwards on both sides of 
the Bristol Ch^eL Their thickness, on the average, is probably 
not more than 60 feet, though it rarely inereases to 150 feet. They 
conidst of thin-bedded grey and dark shales and clays, with bands 
of ^ht-coloured limestone. One of thoir most important snb- 
divirions is the so-called Bone-bed— a pyritons, micaoeons, and 
oocasionally rippled sandstone, sometimes in several bands, abound- 
ing in fish Dones, teeth, coprolites, and other oiganic remains. The 
grey marly beds in the lower portion of the series have yield^ 
reinains of the Mieroleatea Phcdioua, Among the reptilian fossils 
some precursors of the great forms which distinguished the 
Jnrassio period {Ichthyoaaurtta and Pleaioaaurua), The fishes 
include Aorodua minimua, Ceraiodua aUua, Hyhodua mi/Mr , Nema> 
aaaUhm moni^fsr, Ac. ^me of the lamellibranohs are specially 
^^hanoteriitie ; aiudi are Ca/rdivm Phadicum, Avioula wniorta, 
Paekn Fahnitnaia, and Pullaatra oraniGola, 

Professor Bamsay has drawn attention to the probable geo- 
graphical changes xeccarded by the Triassio rooks of England. Con- 
uecting them mth the earlier and similar Permian aindstones and 
marls he points out that the great Continenta] period which began 
wi^ the Old Bed Sandstone dosed with the New Bad Marl, and 
was charsetoiised by the existence of great lakes, many of which 
must have hem suit, and by the abundance of labyrinthodont 


lii^ The Triassic rooks were, doubtleae, laid down in one of these 
uli Iskee round the maigins of which the labyrinthodonts left tlidr 
foo^rints on the soft sand. In the Bhmtio smes we see how ^eae 
inland basiiu were gradually invaded by the sea, which brought 
into the region of Britain the rich fauna of the Jurassio period. 

^ Continental Eubopb. — ^The Trias is the most compactly 
dbtributed of all the geological formationB of Europe. Its 
main area extends as a great basin from Basel down to the 
plains of Hanover, traversed along Its centre by the course 
of the Rhine, and stretching from the flanks of the old high 
grounds of Saxony^ and £)hemia on the east across the 
Vosges mountains into France. This must have been a 
great inland sea, out of which the Hars mountains, and the 
high grounds of the Eifel, Hundsruck, and Taunus probably 
rose as islands. It may have extended up to the base of 
the Alps, for enormous masses of Triassic rocks now form 
part of tiiese mountains. Traces of what were probably 
other basins occur eastward in the Carpathian district, along 
the southern front of the Alps, in the west and south of 
France, and over the eastern half of the Spanish peninsula. 
But these areas have been considerably obscured, sometimes 
by dislocation and denudation, sometimes by the overlap 
of more recent formations. 


In the great German Triassic basin the deposits are as 
shown in the subjoined table. 

Upper or Khwtio.— Grey sandy clays and fine-grained sand- 
stones, coutaiuingJEyuiadibfi^AapUniUaf and cyoads(2bffi^ 
Ptcnphyllmi), sometimes foniimg thin seams of coal — Gir- 
dium Jihtalicum, Avieuta eoiUorta^ ISatharia mvmUa, iVbCAo- 
aaurua, Termaloaauriiat Pelodon, and MicroUataa aniiyuua. 
Middle (Hunte Keuiicrmergol, Gy^keuper). — Bright r^ and 
mottled marls, with beds of gypsum and rock-siut In some 
places where sandstones a]^ear they contain numerous plants 
{Egfuiaetum columaiare, Tamiopiena vUUUa, Pterop^llum, 
Ac.), and labyrinthodont and fish remains. 800 to 1000 feet. 
Lower (Lettonkohlo, KoUleukeut^r). — Grey sandstonea and 
dark marls and clays, with abundant plants, sometimes 
forming thin seams of an earthy haroly workable coal 
(Lottexikohle). The plants incluue, besides those above 
mentioned, the conifers Araucaroseyltm Thuringw/umf VoUacua 
hatcrophylld, Ao. Some of the sliales are orowd^ with 
small ostracod Crustacea {Eatheria mimUa), Bemains of ^ 
{OanUodua) and of the Maatodonaaunu Jeageri have been 
obtained. About 280 feet. 

r Upper Limestone in thick bods with aigillaceons partings. — It 
abounds in organic remains among wmoh OmdUea nodoaua, 
Hauttlus hidoracdua^ Liam atriata^ Myephoria wdgariat Tri^ 
wmodua SandbergeH. Terehratuha, vuigaria^ and Encrinua 
HUifoTmis ipn specially characteristic. It is a thoroughly 
marine formation, sometimes almost wholly made up of 
crinoid stems. 200 to 400 feet. 

Middle Limestone and Anhydrite, consisting of dolomites 
with anhydrite, gypsum, and rock-salt. Nearly devoid of 
organic remains, though bones and teeth of aauiians have 
been found. 200 to 400 feet. 

Lower Limestone, consisting of limestones and dolomites, but 
on the whole poor in foesils, save in the limestone bends, 
some of which ore full of Terdaralula vulgaria and Encrinua 
liltlformia, 160 to 500 feet 

r Upper (Both). — Bed and green marls, with gypeum in the 
‘ lower part 250 to 800 &t 

Middle. — Coarse-grained sandstones, sometimes incoherent 
with woyboards of Eatharia shale. 

Lower.— Fine reddish aigillaceous sandstone, often miooceoua 
and fissile, with occasional interstratifications of dolomite 
and of the marly oolitic limestone colled ** Bogenstein." 

The Bunter divinon is usually berren of oiganio remains. 
The plants already known indude Equiaatvm anmoatm, 
one or two ferns, and a few conifers (Alhcrtia and VoWda), 
The lamellibranch Myophoria eoatata is found in the upper 
division all over Germany. Numerous footprints occur on 
the sandstones, and the hones of labyrinthodonts ss well as 
of fish have obtained. 


I 


The Trias attains an enormous development in the eastern Alps, 
where it beara evidence of having been accumulated under yw 
different conditions from those or the Trias in Germany. 
great thickness of its limestones, and their unequivocally nianne 
organisms, show that it must have accumulated in opener watw, 
wmoh remained clear and comparatively free from sandy 

and muddy sediment It possesses, moreover, a high interest as 
hoiwg 1 ^ massive formation of iwyinn origin fonned between Penman 
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■ad JonuHio timei, aad containing a remarkable blending of tme 
PalwMBoic organiatna with othera aa characteriatically Ileaozoio. It 
ia diyided into two great aeriea (1) Lower Triaa, oonaicting of (a) 
Werfen Shalea and Outtenateiu Limeatone, and (6) Viigloria Lime- 
Btone or alpine Muaohelkalk ; and (2) Upper Truus,— a varied aeriea 
of atmta in throe leading groupa, having a united thiokneaa aome- 
timea of thouaanda of feet 

Nobte Abibbioa. — Bocks which are regarded as eqni- 
▼aleat to the European Trias cover a large area in North 
America. On the Atlantic coast they are found on Prince 
Edward’s Island, New Brunswick, and Nova Scotia, in 
Connecticut, New York, Pennsylvania, and North Carolina. 
Spreading over an enormous extent of the western territories, 
they cross the Bocky Mountains into California and British 
Columbia They consist mainly of red sandstones, passing 
sometimes into conglomerates, and often including shales 
and impure limestones. On the Pacific slope they contain 
distinctly marine organisms, which include a mingling of 
such Palaeozoic genera as Spirifer^ OrilwceraB^ ^MAGoniatites^ 
with the characteristically Secondary genus A In 

th| centre and east of the continent they are marked by 
the occurrence of terrestrial plants, and in Connecticut by 
abundant footprints of land animals. The fossil plants 
present a general facies like that of the European Triassic 
flora, among them cycads, including some of the European 
species of IHeropkpllum, Ferns (Pecojyteris^ Neuropteris^ 
OlaihropteriB)^ calamites, and conifers are the predominant 
forms. The faune is remarkable chiefly for the number 
and variety of its vertebrates. The labyrinthodonts are 
represented by footprints, from which upwards of fifty 
species have b^n described. Saurian footprints have like- 
wise been recognized, but in a few cases their bones also 
have been found. These saurians had some bird-like 
characteristics, among othera that of tbreo-toed hind feet, 
which produced impressions exactly like those of birds. 
It is by no means certain, therefore, that what have been 
described as ornithichnites were not really made by 
dinosaurs. A small insectivorous marsupial {Dr(mmt1usrium)f 
found in the Trias of North Carolina, is the oldest American 
mammal yet known. 


JUBASSIC. 


The next great period of geological time is termed the 
Jurassic, from the Jura Mountains, whore the deposits of 
that age are well developed. It was in England, however, 
that they were first studied by William Smith, in whose 
hands they were made to lay the foundations of strati- 
graphiced geology. The names adopted by him for the 
subdivisions he traced across the country have passed into 
auiversal use, and though some of them are uncouth English 
provincial names, they are as familiar to the geologists of 
France, Switzerland, and Germany as to those of England. 

The Jurassic formations stretch across England in a vary- 
ing band from the mouth of the Tees to the coast of Dorset- 
shire. They consist of harder sandstones and limestones 
interstratified with softer clays and shales. Hence they 
give rise to a characteristic type of scenery, — ^the more dur- 
able beds standing out as long ridges, sometimes oven with 
low cliflfs, while the clays underlie the level spaces between. 
Arranged in descending order, the following subdivisions of 
the English Jurassic system are recognized : — 

Haxlmnm 

UlloklltRfMM. 



Porbeok. 

Portland. 



f Coralline 
Oolite. 
Oxford 
. clay. 


Upper freab-water beds 

Miadle marine beds 

Lower fresh-water beds , 

Portland Stone 

Portland Sands 

Kimeridge day 

Coral Bag and Calcareous Grit 

bxford day and Eellaways Book.. 


Feet. 


860 

70 

150 

600 

250 

600 


Great 

Oolite. 

Fnlleris 

Earth. 

Inferior 

Oolite. 

Upper Lias 
Marlstone . 
Lower Lias 


FSife. 

Combrarii, Bradford Olay 4^ 

and Forest Marble (in Donetahiie 450 ft) 8(^ 
Great or Bath 0<mte with Stoneefleld ) 
slate (part of Northampton Sand) .... ( 

Fuller's Earth group 160 

Cheltenham beds 270 

Midford Sands (and perhaps part of) 
Northampton Sands), ''Dog^’* ofV 160 
Yorkshire ) 

400 
200 
900 


Although these names appear in tabular order as expres- 
sive of what is the predominant or normal snccession of the 
beds, considerable differences occur when the rocks are 
traced across the country. Thus the Forest Marble attains 
a thickness of 450 feet in Dorsetshire, but dwindles down 
to only 15 feet at Blenheim Park. The Inferior Oolite con- 
sists of marine limestones and shales in Gloucestershire, but 
chiefiy of massive estuarine sandstones and shales in York- 
shire. These differences help to bring before us some of tho 
geographical features of the British area during’tbe Jurassic 
period. 

The Lias consists of three formations, well marked by 
physical and palmontological characters. In the lower 
member numerous thin blue and brown limestones with 
partings of dark shale are surmounted by similar shales with 
occasional nodular limestone bands, the whole being divided 
into seven zones, each characterized by the presence of one 
or more distinctive species of ammonite. From this point 
of the geological series up to the close of the Mesozoic 
formations, the ammonites play a chief part among the 
mollusks. The Middle Lias, consisting of argillaceous lime- 
stones ^marlstones) with micaceous sands and clays, ia 
divided into five ammonite zones. In its Y orkshire develop- 
ment this subdivision is remarkable for containing a bed of 
earthy carbonate of iron 15 to 20 feet thick, which has been 
extensively worked in the Cleveland district. The upper 
division is composed chiefly of clays and s^es with nodulea 
of limestones, among which three ammonill^ones have been 
noted in Yorkshire. 


Tho oiganic remains of the Lias comprise leaves and other romainM- 
of cycads (Pal(jBozamia\ conifers {Pinitea, Cupresaua^ Peuoa), ferns 
{OUypteriBy AUthopteria, Ac.), and reeds {,EquiaetiUa\ These fossils 
serve to indicate the general character of the flora, which scorns now to 
have been mainly cyeadaccoiis and coniferous, and to have presented 
aj^reat contrast to the lycopodiaceous vegetation of Paleozoic times. 
The oceurrence of laml-plants dispersealy throu|;hout the EugUsb 
Lias shows also that the strata, thoimh chiefly manne, were deposited 
within such sboit distiutce from shore, as to receive from time to 
time leaves, seeds, fhiits, twigs, and stems from the land. Further 
evidence in the same direction is supplied by the uumerons mseot 
remains, which have been obtained principally fit>m the Lower Lias. 
These were, no doubt, blown off the land and fell into shallow water, 
where they were preserved in the silt on the bottom. The AVunw- 
tera are numerous, and include several species of Lihellula. The 
coleopterons forms comprise a number of beetles. There were like- 
wise representatives of the orthopterous, hemipterous, and dipterous 
orders. These relics of insect-life are so abundant in some of the 
calcareous bands that the latter are known as insect-beds. With 
thorn are associated remains of terrestrial plants, cyprids, and 
moUusks, sometimes marine, sometimes apparently brackish-water. 
The marine life of the penod has been abundantly preserved, ao far 
at least as regards the comparatively shallow and juta-littoral 
waters in which the Liassic strata were accumulated. Corals, though 
on the whole scarce, abonnd on some horizons (laaMrcea^ MmUlitalSa^ 
Septastreea, &c.). The crinoids were represent^ by thick growths 
of JSbotracrinua and Pentacrimia, There were several kinds of star- 
fishes, and also of sea-urchins {CidarU, IHadma^ Acroaatenu^^ 
all generically distinct fh>m those of the Palseozoio periods. The 
contrast between the Liassic Crustacea and those of the older 
systems, as Phillips has pointed out, is veiy decided, the ancient 
tiilobites having entirely disappeared, and having been succeeded by 
tribes of long-toiled ton-footod lobsters and prawns* There ia a^ 
similar striking difference between the molloaka of the Lias and those 
of the PalsBOioic rooks, bearing witneaa to the great bidlogioal 
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diaiiflet which bad ttken ^ 

an cSiafly apeoiM of Skiuhontlla anOhn^ratuto-^genera wfich, 
though occurring in PUooaoic rocka» play there a comparatiyely 
•nbordinate part They include the last Spir^eri and LqUama, 
Of the lameUibranchs, a few of the moat characteristic genera are 
Orv^un, Lima, F$etm, MtmaHa, Oardinia, fftppopodium, MyacUea, 
and PhMiomya. Oasteropods, though usually rare in such muddy 
strata as the greater part or the Lias, occasionally occur, but most 
frequently in the calcareous zones. Altogether 89 8|H)cies are 
at present known, the chief genera being Turbo, 

Sueyelm, Oerithium, and Chmnitzia, The cephalopoda, however, 
are the most abundant and characteristio shells of the Lias ; the 
family of the ammonites numbers in Yorkshire at least 118 species. 
As already stateil, some species are so distinctive of special horizons 
that the whole of ^e Lus has been subdivided into zones, each 
denoted by the name o! its characteristic ammonite. In ascending 
order, these zones are named as follows ; — Ta the Lower Lias, — 1st, 
Ammonitea pUmorbia ; 2d, A, angulatua ; 8d, A, Bueklaiidi ; 4th, 
A, tubereul€Uu8\ 6th, A. obluaua; 6th, A. oxynoiua\ 7th, A, varicoa- 
tatua. In the Middle Lias, — let, A. Jameaoni and armaiua ; 2d, A, 
aegmeomua] 8d, A. margariUUua; 4th, A. ainncUua; 6th, A, mnu^ 
UUua. In the Upper Lias, — 1st, A. aerpatUiniM ; 2d, A, eommuniai 
8d, A, Jurenaia, The genus Nautilua is also present. The di- 
branchiate cephalopoda are represented by upwards of 40 species of 
the genus Belamnitea, Numerous species of fishes have been obtained 
from the Idas. SoiuOUf these are nlacoids, ktiown only hy their teeth 
(Acrodua, Ceratodua), others only by their sjntics {NmuuxuUhua), 
and some by both teeth and spines {Ilybodua), The ganoids are 
fr^ueritly found entire, the genera JHpeditta, Pholidophorua^ 
ASmnodua, Lcpvdotus, PachyearmHa^ and Leptolapia being among 
the most frequent. But undoubtedly the moat im|H)rttint pains- 
ontological feature of the Lias is the number and extraordinary 
interest of its reptilian remains. These imdudo the extinct onler of 
enaliosaurs or sea-lizards, uniting characters which arc not found 
together in any living forms. Among these are the genus Ichtkyo^ 
aaurua, a creature with a fish-like body, tuo pairs of strong swim* 
ming paddles, and prolmbly a vertical tail-fin. The head, joined to 
the b<Kly without any distinct neck, was furniMhed with two large 
eyes, having a ring of liony plates round the eyeball, and with teeth 
that had no distinct ao(*kcta. Homo of the skeletons of this creature 
exceed 24 feet in leni^h. Contemporaneous with it was the 
PUaioaaurua, distinguished by its long neck, the larger size of its 
paddles, the smaller size of i& head, and the insertion of its teeth 
in special sockets, as in the tiighor saurians. These croatares seem 
to have haunted the shallow seas of the Liassic time. There wore 
also huge winged bat-like reptiles (DimurpluAm), with largo heads, 
having teeth in distinct sockets, eyes like the IclUhyoaaurua, 
and one finger of each fore foot prolonged to a groat length, for the 
purpose of supporting a membrane for flight. The bones, like those 
of birds, were hollow and air-filled. Gigantic deinosaurs were like- 
wise among the inhabitants of Britain auring Liassic time. These 
were true reptiles, yet with peculiariti<»s of structure, partiruhirly 
in the hinder mrt of the skeloton, linking them with birds like the 
ostrich. To this order belongs the Megaloaaurua from the Lins of 
Lyme Regis. ’Lastly, the tmo crocodil(*8 had roTircscntatives in the 
Liassic waters and shores, in the genera Teleoaaurua and Sienco’ 
aaurua. 

The Lower or Bath Oolites lie conformably upon 
the top of the Lias, with which they are connected by a 
general similarity of organic remains. Out of the 3l2 
known species in the Upper Lias, about 39 or 40 pass up 
into the overlying formation. The lowest of the three 
subdivisions of the English Oolites consists in the south- 
wMt and centre of England of shelly marine limestones, 
with clays and sandstones ; but, as these strata are traced 
northwards into Northampton, Rutland, and Lincolnshire, 
they pass into a series of strata indicative of deposit in 
the estuary of some river descending from the north, for, 
instead of the abundant cephalopods of the truly marine and 
typical series, we meet with fresh-water genera such as 
Cprena and Unto, with marine forms such as Odrea and 
Modiola, thin seams of lignite, and remains of terrestrial 
pl^ts. These indications of the proximity of land become 
stUl more marked in Yorkslure, where the strata (800 feet 
^ick) consist chiefly of sandstones, shales with seams of 
ironstone and co^ and occasional horizons containing 
marine shells. It is deserving of notice that the Combrash, 
whidi forms the top of the Lower Oolite in the typical 
Qlonoestershire district, occurs likewise in the same position 
in Torksidre. Though rarely more tlfann 8 feet thick, it 
runs acroaa the country from Devonshire to Torkshira 


Thus a distinctly defined series of beds of an estuarine 
character, exactly representative of the marine formations 
of the south-west, shows us that at the close of the Lower 
Oolitic period the estuary of the northern tract was sub- 
merged, and a continuous sea-floor stretched across the 
whole of the south-east of England. 

Thanks to tlie doiKisitH of the Yorkshire estuarine series oar 
knowledge of the OoRtio is much more ample than of the Liassio 
flora. With the exception of a few littoml fucoids all the plants 
are of terreHtrial forms. They c*omprise alKUit 60 species of ferns, 
among which the genera Perojjteria, Sphefiopteria, PhlebopUria, and 
Tomiopteria are characteristic. Next in abundance come the 
cycads, of wliich more tlmn 20 aiiocies are known, belonging to the 
genera Otosamitea, Zamtea, Ptcnphyllmi, and Oycaduaa, Con- 
iferous remains are not infrtxpicnt in the form of stems or frag- 
ments of wood, OB well 08 in occasional twigs with attached 
leaves ; the genera Arauearitea, BrachyphyUwm, Thuytea, Ptuca, 
n^alehia, Ot^mneriiea, and Tcuritca have been recognized. The 
Inferior Oolite pn^seuts a tolerably copious suite of invertebrate 
remains, which resemble generically those of the Lias. The 
predominance of JifiyTichonalla and Ttreltraiula over the rest of 
the brochiopods becomes still more marked. Oryphtm, Lin^, 
Pcctm, Camium, Myadiaa, Mytilua, Pholadomya, Trivia fre 
frequent shells, while ammonites and belemnites also occur, though 
much more sparingly than in the Lias below, and in some of the 
later subdiviMons of the Oolitic series. The Fuller's Earth, though 
well-marked in the Bath district, whore it is about 200 feet thick, 
dies out in Oxfordshire, and contains only a few distinctive fossils, ' 
most of its fonns lieing also found in the Inferior Oolite. 

The Great or Bath Oolite conaiats, iu Glouceaterahire and 
Oxfordshire, of three grou^w of strata. At the base cornea 
a aerioa of thin-bedded limeatonea with annds, known aa the 
Htoneaflold Slate ; iu the centre lies a mosa of jahelljr and 
yellow or cream-coloured often Oolitic limeatonea, with 
partings of marl or clay — the Great Oolite ; while at the 
top lies a aet of clays and ahelly limeatonea, including the 
Bradford Clay, Forest Marble, and Combraab. The Stones- 
fleld Slate, the lowest of these throe zones, is a local but ex- 
ceedingly important aubdiviaion, which has fumiahed a 
large number of reptilian and some mammalian remains. It 
must have been deposited iu shallow water close to tliickly 
wooded shores. 

Aixmt a dozen s{H'cins of fcnis have been found in the Stonesfleld 
Slate, tho ypxxerakPceiYpitria, Stdimoptcria, and Tomiopteria being^till 
the provalunt forms. The cyoods are cliiefly species of PaXmoaamia, 
the conifers of ThuyUa, With these drifted fragments of a terres- 
trial vegetation there occur remains of beetles, dragon-fiies, and 
other insects which hod Isjen blown or washed off the land. The 
waters wore tciianttHl by a few brachioiiuds (JUiyjwhtmella and 
Tcrcbratala), by lamollibranchs {Qarvillia, Lima, Oatrea, Peden, 
Aatarte, Modiola, Trigonia, &c.), by giuteropods {Natica, Nerita, 
PcUHla, Trochua, Ac.), by a few ammonites and belemnites, and by 
nlacoiil and ganoid fishes, of which about BO B|)ecie8 are known. 
The reptiles comprise reprosontatives of turtles, with peculiar species 
of IckUiyomurxia and Pleaioaawrua, The genus Telaoaaurua, which 
occurs in the Yorkshire Lias, is among the organisms of the Stones- 
fleld Slate. It was a true caniivorous crocodile, measuriiig about 
18 feet in length, and is judged by Phillips to have been in the 
habit of venturing more freely to sea than the gavid of the Ganges 
ami the crocodile of the Nile. The huge deluosaur Megaloaaurua 
fro{|uented tlie shores of the Stonosfield lagoons, walking wnbably 
on Its massive hind legs, and feeding on tne moUnsks, finiaa, ilid 
mrhaps the small mammals of the district It is sztimatsd to hare 
had a length of 25 feet, and to have weif^ied 2 or 8 tOM.^ The 
flying reptiles were likewise represented by tno J24(Ww a Aar iyi io>li 4 » — 
a harpy-like creature which was able to fly, to shluBe Ott lind, or 
]K5rch on rucks, perlnqis even to dive in seara of its Jpoqr. But thl^ 
most important organic remains of the Stdbadiold Blili are un- 
doubtedly its mammalia, of which three genom Am/Mtheriurn, 
Phaacoloiheriwtn, and Stareognathua have b^u detmunied. 0/dy 
portionsof lower jaws have yet been found, pointing doubtless to thn 
liw’t that, as the animals were drifted from land, the lower Jaws, un- 
protected by outer skin, were separated in decomT) 08 ftion from tbo 
rest of the body. These interesting relics were the first t™®®* 
mammalian life found in strata of such high antiquity. They aro 
regarded as having belonged to small marsupial animals, to which 
living analogues exist in Australia. In the Great Oolite the re- 
mains of a gigantic saurian Ceteoaaurua have been found. Accoi^ 
ing to Phillips it was probably, when standing, not less than 10 
feet in height and 60 fwt in length, a marsh-loving or ”v®*’***®J 
animiJ, living on the ferns, cycads, and conifers among wnicn it 
dwelt 
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In tbe Middle or Oxford Oolxtbs, the Oxford Clay, so 
celled from tbe name of the county through which it pasaBC 
in its course from the coast of Dorsetshire to that of York- 
shire, consists mainly of layers of stiff blue and brown clay. 
In its lower portion lies a marked sone of calcareous^ abund- 
antly fossiUferous sandstone, known, from a place in Wilt- 
shire, as the Kelaways Hock, which, after dying out in the 
midland counties, "reappears on the Yorkshire cout This 
sone contains about 150 species of fossils, of which nearly 
a half are found in lower parts of the Jurassic series, and 
about the same number pass upward into higher zones. 

Among its characteristic forms is AmmoniUa Callovienaia. The 
Oxford clay, from the nature of its material and the conditions of 
its deposit, is deficient in some forms of life which were no doubt 
abunmmt in neighbouring areas of clearer water. Thus there are 
hardly any corals, few echlnodorms, pNolyzoa, or braohiopods. Some 
lamdlibranchs are abundant, particularly Oryphaa and Ontrca 
(both forming sometimes wide oyster-beds), Linruif 
AAafU^ rnoouio— the whole having a great similarity to the 
assemblages in the Ijower Oolite formations. The ganteropods are 
not so numerous as in the calcareous l)cdB below, but belong mostly 
to the same genera. The ammonites are numerous,— .<4. 

A. Jason^ A. LamJbertL and A oeulaim being characteristic. Of 
the belemnites, which also are frequent, B, haataiiM is found all the 
way from Dorsetshire to Yorkshire. Spines and teeth of placoid 
fishes and entire specimens of Lepidotua are occasionally to be met 
with. The reptiles, besides Ichthyosawnia^ Meyahmurus^ Ples^~ 
murw (4 species), Stmmaurvs, and RhamplmhyMhuit. compriBe 
also Pleioaawtu-^ marine saurian with large head, short neck, 
paddles similar to those of Plesiosaurus, approaching the type of 
me ichtbyosaurians, but even surpassing them in size. 

The Coralline Oolite can likewise be traced, with local 
modifications and partial interruptions, across England from 
Yorkshire to Dorsetshire. It is named from its l^ds full of 
masses of coral. It consists of three zones, — a lower calcare- 
ous grit, a central rubbly limestone with corals (the true 
** coral rag ’’ of William Smith), and an upper calcareous 
mtf which, though feebly represented further south, attains 
unportanoe in Yorkshire. It is frequently entirely made 
up of comminuted shells, urchins, corals, and other marine 
organisms. The corals ioclude the genera hastrcBo^ Thxfnr 
noitrcBOj and ThecoamUia, The urchins belong to Cidaria^ 
Hemici^riSf Pigurua^ Pigaater^ and other genera. There 
are likewise Ammontteaf Bdavmkaa^ and NautUi, 

The Upper or Portland Oolites bri^ before us the 
closing epochs of the long Jurassic period in England, with 
the record of some of the physical revolutions which led to 
this change. At their base lies the Kimeridge Clay, so named 
from the locality on the coast of Dorsetshire where it is so 
well exhibited, and whence it is traceable continuously, save 
where covered by the Chalk, into Yorkshire. Like the 
Oxford Clay below, it is distinguished by its thickness, 
persistence, and peculiar organic remains. 

MoUnsoa appear in grea^ diminished variety ; Oryphasa virgulc^ 
OakVM daUMea, Aatarta HartwelUnaia^ and Cardiam striataalum are 
charaoteristie species. The reprilos are the most important of the 
paksontologloal contents of this zone. They include remains of 
turtles, 5 species of lehthyoaaurua, 5 of Pleioammia, 8 of PleaUh 
aaurtUt Oaiaoaaurua, Afeyaloaaurua, and the orocodiliaua Steneo* 
aaunta, Talaoaaurua, and Ooniopholia, 

The Portland beds ore so named from the isle of Portland, 
where they directly succeed the Kimeridge Clay. A feeble 
representative of them is believed to overlie that day on 
the Yorkshire ooasl^ but it is in the southern counties that 
they attain their chief development They consist, at Port- 
land of a lower sandy set of beds about 150 feet Uiick, and 
of an upper calcareous zone (containing the well-known lime- 
atoiie io largely used for building purposes imder the name 
of Portland stone) about 70 feet thick. 

The foMils, which vwy oommonly occur as mere empty oasts, in* 
dade ss chinotaristie species laaatrwa oblmga^ Cfardium diaamik^ 

Thmooonralsoiemiins 

of some of the great Oditio saurians. 

The Purbeek beSla, so named from the Isle of Purbeck, 
where they are best developed, are usually connected with 
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the foregoing formations as the highest zone of the Jnraisie 
aeriee of England. But they are certainly separated from 
the rest of that series by many peculiarities, which show 
that they were accumula^ at a time when the physical 
geography and the animal and vegetable life of the region 
were undergoing a remarkable changa 

They have been arranged in three groups. The lowest consistsof 
fhish-water limestones and days, with layers of ancient soil contain- 
ing etumpe of the trees which grew in them. The middle group 
comprises about 180 feet of strata with marine fossils, while the 
highest division shows a retam of fresh-water conditions. Among 
the indications of the presence of the sea is an oyster bed (Oairaa dia- 
Unia) 12 feet thick, with Padm^ Modiola^ Avicufat Threu^ Ac. 
The fresh-water bands contain still living genera of lacustrine and 
flttviatile ^ells— JRaludino, LimMath J^norbiat Phyaa^ Faleoto, 
f/nio, and Cydaa, Numerous fishes, both placoid and ganoid, 
haunted these Purbeck waters. Many insects, blown off from the 
adjacent land, sank and were emtombed and preserved in the cal- 
careous mud. These include coleopterous, orthopterous, hemipter- 
ous, neuropterouB, and dipterous forms. Remains of several reptiles, 
ohiefiy ohelonian. but including the Jurassic crocodile Chmopholia^ 
have also been discovered. But the moat remarkable organic re- 
mains of the Purbeck beds are those of 10 genera and 25 species 
of marsupial mammris, from the size of a mole to that of a pole- 
cat They are believed to have been mostly insectivorous. One 
of them ( Trietmodm mafor) is regarded by Owen as carnivorous, and 
probably about the size of the exisnng Laayurua of 

Australia. These mammalian remains occur, almost wholly as lower 
jaws, in a stratum about 5 inches thick lying near the base of the 
Midme Purbeck group. 

Continental Europe. — Jurassic rocks cover a vast area 
in central Europe. They rise from under the Cretaceous 
formations in the north-east of France, whence they range 
southwards down the valleys of the Saone and Rhone to 
the Mediterranean. They appear as a broken border round 
the old crystalline nucleus of Auvergne. Eastwards they 
range through the Jura Mountains up to tbe high grounds 
of Bohemia. They appear in the outer chains of the Alps 
on both sides, and on the south they rise along the centre 
of the Apennines, and here and there over the Spanish 
peninsula. Covered by more recent formations they under- 
Be the great plain of northern Germany, whence they range 
eastwards and occupy large tracts in central and eastern 
Russia. According to Neumayr, three distinct geographical 
regions of deposit can be made out among the Jurassic rocks 
of Europe. (1,1 The Mediterranean province, embracing 
tbe Pyrenees, Alps, and Carpathians, with all the tracts 
lying to the south. One of tbe biological chasacters of this 
area was the great abundance of ammonites belonging to 
tbe groups of Halarophylli ^hylloeeraa) and FinAriati 
{Lytoearaa). (2.) ThecentralEuropeanprovinee,coinprising 
the tracts lying to the north of the Alpine ridge, and marked 
by the comparative xarity of the ammonites just mentioned, 
which are replaced by outers of the groups Infiati {Aapid<h 
ceraa) and Oppdlia^ and hy abundant reefs and masses of 
coral (3.) The boreal or Russian province, comprising the 
middle and north of Russia, Spitsbergen, and Greenland. 
The life in this area was much less vari^ than in the others, 
showing that in J urassic times there was a perceptible cUm- 
inution of temperature towards the north. The ammonites 
of the more sonthem tracts here disappear, together with 
the corals. 

In France the following arrangement has been made of 
the Jurassic rocks, the sul^TisionB nearly corresponding to 
those first proposed in England : — * 

(Purbeck beds not recognized.) 

Terrain Portlandlen (Caloaire taohet4 de Boulogne). 

„ Kimeridgien (Axgile de Honfleur). 

„ Goiallien (Galcaire Corallien). 

,, Oxfordian (Oolithe de TrouviUe). 

„ Callovien (Aigiles de Dives —Kelaways Book), 

„ Bathonien(0(uithe de Caen - Oombraui, Terre k foukn). 

„ Bijoden on Oolithe Inf^rienre (Oolithe de Bayenz). 

„ Tciurden (Marnea lianquea aupiiieiire- Upper Liae). 

M liaaien (Maniee et oaloafrei k Belemnitea- Biddle liae). 

„ Si nfa mne n (Caloaire k Gi7ph4ee*liOwer liaa). 
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In Biffiih-wastera Germany ihe subjoined daasifloation 
has been adopted. 


hi 




f PorbeoR group (Seipulit, Mflndtr Mexgel, and Eimbeck- 
I hauter Plottenkalk). 

Kinieridge group (Upper, with Ammonitea gigaa and Saofh 
gyravirgufa; Lower or Neriueeu-Schichten). 

Oxrord group (Upper, with CHdaria florigmma* Lower, 
with Orgpkeaa autUaia). 


Upper 



' Middle 
^ Lower 


I 


j 


(■Upper 


Middle 



V Lower 


CTla^ with AminoniUs omatus, 

Shatea with Amm, maerooiyhalua, 

Cornbrash with Avieula eehinaia^ Amm. pofAerus. 

Shales with (ktrta Knorrit Anm. ftrrugineua* 

Zone of Amfn. Parkinaonu 

Coronaten-Schichten, clays with BtUmniU$ giaan-^ 
ieuB^ Amm. BumphttsiauMa^ Amm. Braikm- 
ridgi. 

Shales with Inooaramua polyploeua, Amm. Mur- 
ehiaonas. 

Clays and limestones with Amm. opalinua. 

Grey marls with Ammonitea jurtnaia. 

Bituminous shales (PosHoiiien-schiefer) with 
Amm. lythenaia^ A. communia, A. 
Poaidonia Bronni. 

Clays with Amm. amalthea. 

Marls and limestones with Amm. eapricornua. 

Dark clays and ferruginous marls with Amm. 
hreviapina. 

Clays with Amm. planicoata. 

Blue grey clays with Amm. Bucktandi (Ariecen- 
schlchteii). 

Dark clays with Amm. angultUua. 

Dark clays and sandy layers with Amm. planorhia 
ipailonotus). 


North Amkrku. — So fur as yet known rocks of Jurassic 
age play but a very subordinato part in North Amercian 
geology. Perhaps some of the red strata of the Trias belong 
to this division, for it is difficult, owing to paucity of fossil 
evidence, to draw a satisfactory line between the two 
systems. Strata containing fossils believed to represent 
tiiose of the European Jurassic series have been met with 
in recent years during the explorations in the western 
domains of the United States. They occur among some of 
the eastern ranges of the Rocky Mountains, as well as on 
the western side of the watershed. They have been recog- 
nised also far to the north beyond the great region of Asoic 
and Paleozoic rocks in the arctic portion of the continent 
They consist of limestones and marls, which appear seldom 
to exceed a few hundred feet in thickness. The fossils 
include species of Pentacriiiua, Monotisj Tri^onta^ Lima^ 
Anmonitea^ and BelemniUa. 


Cretaceous. 

The next great series of geological formations is termed 
the Cretaceous system, from the fact that in England and 
western Europe one of its most important members is a 
thick band of white chalk (creta), 

Britain. — The Purbeck beds bring before us evidence 
of a great change in the geography of England towards the 
close of the Jurassic period. They show how the floor of 
the sea in which the thick and varied formations of that 
period were deposited came to be gradually elevated, and 
how into pools of fresh and brackish water the leaves, 
insects, and small marsupials of the adyaceut land were 
washed down. 

These evidences of terrestrial conditions are followed in 
the same region by a vast delta- formation, that of the Weald, 
which accumulated over the south of England, while the 
dder parts of the Cretaceous system were being deposited 
in tbe north. Hence there are two types of t^t system, 
one where the strata are fluviatile or estnarine, termed the 
Wealden type, the other where they are marine, known as 
the Neooomian type. Arranged in descending order tbe 
following are the subdivisions of the English Cretaceous 
lodn:— * 



Chalk 


- Upper 
Qroen- 

sand 

Gault . 


f Upper Chalk wiiA flinta ... 
j Lower Chalk without flinta 
I Chalk Marl (Grey Chalk) 
(.Chloritio Marl 


. 6 (M)tol 800 ft. 


Graenish-grey sandstoueB and aanda 40 „ 260 „ 

Stiff blue clay with caleareoua and * 

pyritouB nodules 100 „ 160 ,, 


Fluviatile Type. 


Weald Clay,! 000 
ft 

Hastiugs beds 
consiatingof— 

TunbHdgeWella 

Sand(140->880 

ft); 

Wadburst Clay 
(120-180 ft) ; 

Asndown Sand 
(400 or 600 ft). 


Marme Type. 

Folkstone beds . ^ ^ , r 70 to 100 It 
^ Sundgate beda .. g § 'd 76 „ 100 „ 

Hythe beds * | £ g 80 „ 800 „ 

{D Atberfield clay. J * 120 „ 60 „ 

(.Upper part of Speeton Gay 160 „ 

\ Pun field beds, Tealby beda, 

-3 < and middle part of Speeton 
a( Clay 160,. 

^ Lower {lort of Speeton Clay 200 „ 


Lowe)' Cretaceoua or Neoeomian. — The fluviatile develop- 
ment of this series in the south of England consists of a 
great depth of sands nnd clays known generally as the 
Wealden series, from the Weald of Sussex and Kent, where 
they are best displayed. 

Thoy preciaoly reMomblo the dopoaita of a delta, and thia ia boma 
out by their organic roniains, which oonaiat partly of terreatrial 
plants (Equiaetum, SpheHopteris. AlethaptaHa^ TKuyUa^ oyrada, and 
conifers), and fresh- water shellH ( C/rnb, 10 species ; Cyrenaf 6 apecien ; 
with Oyelaa, Paludina^ Metania. &c.), with a few eatnanne or 
marine forms as Ontrra and Mytilua, and ganoid fishes {ltepidotua\ 
like the gar of American rivers. Among the sitoils of tbe land 
floated down by this river were the carcases of huge dcinosaurian 
reptiles (IQua}wdon^ Uylasoaatmia. Megaloaaurtu)^ of the long necked 
plesiosaurs, and of winged pterodactyW The deltoid formation in 
which these remains occur extends in an east and west direction for 
at least 200 miles, and from north to south for at least 100. Henoa 
the delta must have been not less than 20,000 sanare miles in area. 
It has been companni with that of the Quorra ; in reality, however, 
its extent must have buon greaii^r than its present visible area, for it 
bus suffered from denudation, and is to a large extent concealed under 
more recent foimations. The river probably descended from the 
iiortb-wcst, draining a vast area, of which the existing mountain 
groups of Britain are i)crha{)S merely frogmenta 

Tho marine type of the Lower Cretaceous rocks is now 
commonly termed Neoeomian, from Neufcbfitel(A^eMroin«m), 
where it is well developed. In the south of England only 
the upper division appears, overlying conformably tbe 
Wealden series, and showing tho gr^ual depression of the 
old delta and the advance of tbe sea. In Y orkshire, how- 
ever, a thick deposit known as the Speeton Clay bae been 
ascertained by Mr Judd to pass down into the Jurassic 
system, and to contain a representation of the upper parts of 
the Neoeomian of the Continent. 


Tho lower division of the l^icoton Olay contains, among other 
foHHils, Amnumitea Norieus. The central zone is marked by Peeten 
cbaAna^ Ancyloccraa DuvalUU and Meyena omata. The upper di- 
viaion la characterized by Perm MulUii. Ammmitea Demayemit 
l^tenorhiaularia. It is the fomilH of this upper division which oocut 
in the Lower Greensand of Kent. They amount to about 800 aiieciosj 
of which only 18 or 20 jierccnt. pass up into the Upper Cretaceous. 
This marked palEDontological break, taken in connexieH with traces 
of unconformability between the l^wer Greensand ana the Gault, 
shows that a definite geological boundary-line can be drawn between 
the lower and upiier parts of the Cretaceous system. 

Upper Creiaeeoua. — At the base of this series lies the 
Gault — a dark blue stiff clay or marl, sometiincM sandy and 
caIckreouN. It overlaps the older parts of the Cretaceous 
series, and in Wiltshire lies on Kimeridge Clay. Among 
the c^racteristic fossils of this division are Cydocyaihua 
Fittoni^ CaryophUia Bofwerhankii^ Numla pedmata, /no- 
ceramua oidcoJtua^ Naiica Gaultina^ Roaiellaria carinata^ 
Ammonitea dewtatua, and Hamii^a attmuotua. In all, about 
200 species of fossils occur, of which about 46 per cent 
pass into up into tbe Vpper Greensand. 
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1!1i 6 Qaalt is overlaid by a group of sands and sandstones 
often of a greenish tint from the presence of glanconite 
grains. Hence the name Upper Greensand which is 
applied to them. These strata can be traced westwards 
into Devonshire, and eastwards to the headlands oi Kent, 
but they die out towards the north. Their mineralogical 
characters and variable thickness seem to point to them as 
deposits of the shore of the sea in which the chalk was 
subsequently laid down upon them. 

Among their characteristlo fossils are the sponges Siphmiapyri- 
fmaia and S. cosUUa ; urchins of the genera Cidaris^ jEehinua and 
8aiUnia\ numerous TerehnUulm and Mynctwnellm\ many lamel- 
libranchs, particularly of the genera Exogyra^ Oairta^ Qtyphm^ 
lAnuit PieUfit and Trtgonia ; and gasteropods of tlie genera Naiictt, 
TturnUlUi^ and others. The cephalo]K)d8 abound and coinpriso 
many forms of Ammmities (40 species), Mamiteat Scaphttea, 
Baculitea, Nautiluat and BelamnUea. 

Chalh — This conspicuous member of the Cretaceous system 
has at its base a white or pale yellow marl with green grains 
of glauconite, phospbatic nodules, and iron pyrites (Chloritic 
Marl), which is succeeded sometimes by a kind of argil- 
laceous chalk (Chalk Marl) forming the base of the true 
Cl^lk. It can be traced from Flamborough Head in York- 
shire across the south-eastern counties to the coast of Dorset. 
Throughout this long course its western edge usually rises 
somewhat abruptly from the plains as a long winding 
escarpment, which from a distance often reminds one of an 
old coast line. The upper half of the Chalk is generally 
distinguished by the presence of many nodular layers of 
flint. With the exception of these enclosures, however, the 
whole formation is a remarkably pure white pulverulent 
dull limestone, meagre to the touch, and soiling the fingers. 
It is composed mainly of crumbled foraminifera, with the 
mingled debris of urchins, corals, and mollusks. It must 
have been accumulated in a sea of some depth and tolerably 
free from sediment, like some of the foraminiferal ooze of 
the existing sea-bed. There is, however, no evidence that 
the depth of the water at all approached that of the abysses 
in which the present Atlantic globigerina-ooze ia being laid 
down. Indeed, the character of the foraminifera, and the 
variety and association of the other organic remains, are not 
like those which have been found to obtain now on the 
deep floor of the Atlantic. 


Somewhere about 800 speoieB of fosails are known the Eng- 
lish Chalk. Occasional rare fht^ents of terrestrial wood occur, 
perforated by the teredo, and telling of a transport of some dis- 
tance from land. Sponges are numerous. They have usually 
been silicified and preserved in the flint nodules. Among 
the more characteristic genera are Choanitaa, Cliona, VentrU 
eulitaa, BraMolUea, Spongia^ and Siphonia, Careful proparotiou 
of a fhigment of chalk usually brings to light remains, sometimes 
well preserved, offoramlnifera(JSotof»taornato^ Criatellariarotulata, 
GMngarina biUloidea), Corals are represeuted by about 15 species 
(Faromilia, Cceloatnilia, Oaryophyllia, Ac. ). The tchini form one 
of the most consfiicuons features among the Chalk fossils, from 
their individual numbers and their variety of forms. Among the 
more common genera the following may bo named — Ananchytaa, 
Echinoconua (Oalentea)^ OardiaataTf Mieraaler, OypKoaotna, Cidana, 
jPaaudodiadaina, Diaacddea, and SaUnia, Among other star-lisbes 
the genus O^oniouiter occurs in numerous species in the uppex division 
of the Chalk The oriiioids were represented in the sea of the period 
by a Oamatula, one or two Pentacrinitea, Maraupitaa, and BourguUU 
crinua, Polysoa abound in the Upper Chalk {Hofnasoaolerif Pua^ 
itUqpara, HoUotoma^ Ac.). The braohiopods appear in the form of 
numbers of EKyncHimella^ Terehratulat and ^Ith 

{hwiiOf Thmdaa^ and Kingma, Among the lamellibranchs the 
genera Mrsa, Jnaoaramua, and Lima are particularly fro- 

quMit. Gosteropods are comapratively few, PUuniamaTia 
tdaaa being one of the few forms found both in the lower and upper 
division of the Chalk. C^halopods. however, abound ; t^aracter- 
istic •peoieeare BdemniUltiipUnay B. muerwuUa, NauHlua Dealong- 
ahamp 9 iamiia,AmmonU 6 $fiam A. varianst A. Eothomagenaia. 

TurrUUaa coitaiuB, BaeidiUa bacuhidaa^ Seaphiiaa aagwUia, and 
HamUai aarmaim. Upwards of 80 species of fish have been dis- 
covered. These indnae chimmroids {Edaphodan^ /seAyodus), sharks 
(Eyhodm^ PtiydkaAiu^ Lcmma^ Otodiis), ganoids (ifoerqpomo, Pyc^ 
and teloosteona or bony fiihee [Baryxt Enekodua, Saamca- 
pkaiiu). Numerous reptilian remains have been found, more par- 


ticularly in a bed about 1 foot thick lying at the base of the Chalk 
of Cambridge, and largely worked for phosixbate of lime derived 
from roptilian coprolites and bones. Among the known forms are 
several chelonians, the great deinosaur Aeanthapholia^ several 
species of PUaioaaurua, 5 or 6 species of lehthyoaaurua, 10 species 
of Pterodactylua from the size of a pigeon upwaids, one of 
them having a spread of wing amountinff perhaps to 25 feet, 8 
s^iecies of JfoaaaauruSf a crocodilian (Polyptychod<m)t and some 
others. At Cambridge also the bones of one or two species of birds 
have been found, probably belonging to Natatorea allied to the living 
gulla 

Continental Eueope. — The Cretaceous system in 
many detached areas covers a large extent of the Continent. 
From the south of England it spreads southward across the 
north of France up to &e base of the ancient central plateau 
of that country. Eastwards it ranges beneath the Tertiary 
and post-Tertiary deposits of the great plain, appearing on 
the north side at the southern end of Scandinavia and in 
Denmark, on the south side in Belgium and Hanover, round 
the flanks of the Harz, in Bohemia and Poland, eastwards 
into Bussia, where it covers many thousand square 
miles up to the southern end of the Ural chain. To the 
south of the central axis in France, it underlies the great 
basin of the Garonne, flanks the chain of the Pyrenees on 
both sides, spreads out largely over the eastern side of the 
Spanish table-land, and reappears on the west side of the 
crystalline axis of that region along the coast of Portugal 
It is seen at intervals along the north and south fronts of 
the Alps, extending down the valley of the Rhone to the 
Mediterranean, ranging along the chain of the Apennines 
into Sicily and the north of Africa, and widening out from 
the eastern shores of the Adriatic through Greece, and along 
the northern base of the Balkans to the Black Sea, round 
the southern shores of which it ranges in its progress into 
Asia, where it again covers an enormous area. 

A series of rocks covering so vast an extent of surface must needs 
present many difTcrenceB of ty|)e, alike in tbeir lithological charac- 
ters and in their organic contents. They bring before us the records 
of a time when one continuous sea stretched over all the centre 
with most of the soutli of Europe, covered the north of Africa, and 
swept eastwards to the far east of Asia. There were doubtless 
many islands and ridges in tliis wide expanse of water, whereby ita 
aroas of deposit and biological provinces must have been more or 
less Bhar])ly defined. Some of these barriers can still be traced, as 
will be immediately pointed out. 

The acoomimnyiug table contains the subdivisions of the 
Cretaceous system whioh have been adopted in a few of the more 
imjiortant areas of Continental Europe. 

It will be seen from this table that while there is sufiiciont 
mlieontological similarity to allow a general parallelism to be 
drawn among the Cretaceous rocks of western Europe, there are 
yet strongly marked diflerences pointing to very distinct conditions 
of life, and probably, in many cases, to disconnected areas of 
deposit. Nowhere can these contrasts be more strikingly seen 
than in orossiug from the Cretaceous basin of the Loire to that of 
the Garonne. In the north of France the Upper Cretaceous beds 
arc precisely like those of England, the soft white Chalk forming 
a consjiicuoua feature in both countries ; but, on the south side of 
the groat axis of crystalline rocks, the soft chalk is replaced by 
hal'd limestones. There is a prevalence of calcareous matter, often 
sprry, throughout the whole series of formations, with compara- 
tively few sandy or clayey bods. This mass of limestone atteins 
its gmtest development in the sonthern part of tee department of 
the Dordogne, where it is said to be about 800 feet thick. But tee 
lithologioiu differences are not greater than teose of tee fossils. In 
tee north of France, Belgium, and England, the singolar mollnscan 
family of the Hif^rUidaa or Eudidea appears only occasionally 
and sporadically in the Cretaceons rocks, os if a stray individual 
had from time to time found its way into the region, but without 
being able to establish a colony there. In the south of France, 
however, the hippnritM occur in prodigions quantity. They often 
mainly compose the limestones, hence called hippnrite limestones 
(Rudisten-Kalke). They attained a great size, and seem to have 

r wn on immense banks like our modem oyster. They appear 
■nooeseive species on tee different stages of the Cretaceous 
^stem, and can be used for marking paleontological horizons, as 
toe oephalopods are elsewhere. But while these lamellibranchs 
played so important a part throughout the Cretaceous period in tea 
sonth of France, the numerous ammonites and belmnitei^ so 
oharaoteristio of the Chalk in England, were absent from that 
region. This vary distinctive type of hippuiite hat m 
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mndi wider en extenatan Hua tiie RngUeh tm of the Oreteeeone 
ijitem that it dionld be regeided ae mllj the notmal deyelop- 
ment It xaiigee thian^ tfi Alps into DAnatia, and round tne 
great Mediterranean bann fkr into Aeia. Gdinbel baa propoeed to 
group the European Cretaceous rocks into three great radons : — 
<1) the northern province, or area of white chalk with BeletnniUlla, 


Table ehowing Hhe Subdivitiona of the Cfretaoeoue Byateni in (he 
West Europe, 


England. 

Northern 

France. 

North-West Germany 
and Denmark. 

Southern 

France. 

i Upper Chalk with 
i fllnta. 

1 

Lower Chalk wlthont 
flints. 

Danlen, Orale 
snpdrlenre et 
calcalre plso* 
Utiquo(p.860). 

Crale blanche 
iBetemniteila 
mwronata), 

Crale {Beftm- 
nitalla quad- 
rotas). 

Crale {Mieras- 
ter ear-an- 
guinum). 

Kaxoe chalk. 
Maastricht chalk 

(p.860). 

Oberqnadersandsteln 
iBefmmiteflo mu- 
eroMtOy Ac.) 

Oberqnadersandsteln 
(Micraster eor-an- 
ffuinum). 

Calcalres k 

mdlstes (Ea- 
dMUes). 

Chalk H«rl. 

1 Chlorine Hn’l 

Crale mar- 

nenso. 

Crale giauco- 
nleueo 

Mlttelquadcr. Mlttel- 
pIKnor Unoeeramus 
Cuvieri and I. iabi 
atus). 

Calcalres k 
HippmHtes 
eomu-eaeci- 
nuiHy et k Ra- 
dMUes eonia< 
pastoris. 
Calcalres mar- 
ueux(/Nor«ra- 
mils iabiaius). 

j Upper amennod. 

Orbs vert snpd 
rieur 

Untcrqnader, Unter- 
plZncr (Ammonites 
Hoioma^siSy A. 
vanans% 

Calcalres k 

Caprotinatri- 
angularuy et 
k /lfN»ieNt/cj 

liotothaqeHsis 


Alblen, argil e 
mameuse ou 
sableusu. 

Aptlen. arglles 
a pUcatulea. 

Urgonlon 

Planimeiimergcl (.4vi- 
eufa grqphmides). 
Clay (lietemnites mini- 
mus). 

Marls, Ac, Ammon- 
ites iardaf^reatusy 
Jktemnitn Euaidi) 
Cli^s (Belenmites 

Rrumvieensu) 
Aneqloeeras beds. 

Albion, sablei 
et grbs verts 
ou ferrugl' 
nous k Tiirri- 
liiSM. 

Aptlcn (Orbi- 
tufina lentteu- 
laris), 

Calcalre k 

caprotlnes. 

Lower Qreoniand. 

1 

Argllee ostrd- 
ennes {Ejto- 
qgra subpii 
eatOy Ostrea 
LeqmerU). 

mis clay (Hilsthon) 
with Ammonites 
J^orieuSy Ac. 

Neooomlen 
supdi leur 
(Ihjtocrras , 
complanatus^ 
calcalre « 

Bpatangus. | 

8 

1 Weald 

8 Clay and 

Issss."** 

Pnnfleld 

andTealby 

beds and 

middle 

part of 

Speeton 

CUy. 

Calcalres ndti- 
oomlens ct 
mamei blenos 
(TbxMfsrcom-! 
planatus), \ 

Sable blano ot 
fermglnenx. 

Hlls con- 
glomerate 
(Toxoeeros 
comptana- 
tusy Rhgn- 
ehonella 
depressa) 

Weald 
clay (Mn- 

laniOy Cy- 

rtna) 

Ndoconilun ] 
moyen. cel-, 
caiie k Aptg-^ 
rhus. 

Deleter- 
sandstein 
with coal 
seams. 

Ndocomlen In- 
fdrieur (Toxo- 
eeras Can^- 
jteehei). 

1 

Lower pari 
of Speeton 
Clay. 


comprising England, northern France, Belgium, Denmark,' West- 
phalia ; (2) the Herc^ian province, or area of Exogyra coluodta^ 
embraciim Bohemia, MoraviiC Saxony, Silesia, and central Bavaria ; 
and (8) the southern province, or area of hippurites, including the 
regions south of the crystalline axis of France, the Alps, and 
southern Europe. 

The Wealden beds, with the Hastings Sands and Weald Clay, 
are found in north-west Germany. They contain abundant remains 
of terrestrial vegetation, which is sometimes aggregated into thin 
seams of black glancing coal, ooeasionallv even as much as 6} feet 
thick. The marine or typical Neoeomian series attains a great 
development among the eastern Alp^ where it consists mainly of 
massive white and grey limestones, divided into zones according to 
their characteristic fossila Some geolodsts place in it a part of 
the massive Vienna sandstone (Wiener &ndstein) which enters so 
largely into the structure of the outer Alps. The massive arena- 
ceous fonnation foimerly massed together under the general name 
of Quader-aa nd stein, but now found to be the equivalent of the 
calcareous bands of other regions, and capable of subdivision into 
the chief normal groups, forms a conspicuous feature in Saxony 
and Bohemia, as in the great gorge of the Elbe and th^icturesqne 
crags and pinnacles of Saxon Switzerland. From the Upper Creta- 
ceous beds, in the neighbourhood of Aix-la-Chapelle, consisting of 
white, sands and laminated clays 400 feet t^k, a latge number of 
terrestrial plants have been obtained. The number of species is 
estimated at more than 400. Of tbeae 70 or 80 are cryptogams, 
chiefly ftms Lygodiur^ Aspdonliuim, ko,)i thne are 


numerous oonifers (some sldu to Gmofli), and three or four kinds 
of screw-pine {Fai^nus), This flora has a much more modem 
aspect than any other yet found in Secondary formationa. But ita 
most important feature is the occurrence of numerous true exogenous 
plants— -the earliest yet found in Europe. The prevalent forma are 
rroteaeeoit many of them being rofeim to genera still living in 
Australia or at the Oaiio of Qu^ Ho|)e. There occur also speoiu 
of oak, bqg-myrtle, Ac. These interesting fhigments serve to indi- 
cate the modem character of the flora of Europe towards the close 
of the Cretaceous peiiod, and to show that the climate, doubtless 
greatly wanuer than tliat wliich now prevails, nourished a vegeta- 
tion like that of some parts of Australia or the Cape. Farther 
information has been aflorded reganling the extension of this flora 
by the discovery in North Greenluud of a remarkable series of fossil 
plants. From certain Lower Cretacuious beds of tliat Arctic region, 
Hoer has described 80 species of ferns, 9 cycads, and 17 oonilers ; 
while, fh>m the Utqier Cretaceous rocks of Noursoidc, he enumerates 
species of poplar, lig, sassafras, (‘n^diicria, and magnolia. 

North America. — The recent surveys of the western 
territories of the United States have greatly increased our 
knowledge of the Cretaceous system on the American con- 
tinent, where it is now known to cover a vast expanse of 
surface, and to reach a thickness of sometimes 10,000 feet 
Sparingly develo^ied in the eastern States, from New Jersey 
into South Carolina, it spreads out over a wide area in the 
south, stretching round tlie end of the long Paleeozoic ridge 
from Georgia through Alabama and Tennessee to the Ohio ; 
and reapi>earing from under the Tertiary formations on the 
west side of the Mississippi over a largo space in Texas and 
the south-west Its maximum development is reached in 
the western States and Territories of the Hocky Mountain 
region — Wyoming, Utah, and Colorado. Cretaceous rocks 
have likewise been detected in Arctic America near the 
mouth of the Mackenzie River. 

Much controversy has been curried on among American 
geologists regarding the upi^er limit of the Cretaceous 
system, some maintaining, from the character of the plants 
and of the shells, that the great plant-bearing series termed 
the Lignitic is of Tertiary age, others insisting, from the 
occurrence of true Cretaceous shells in and above the 
Lignitic series, that it must belong to the Cretaceous system. 
In the Upper Missouri region Hayden and Meek established 
the following subdivisions : — 


f). Fox Hills ^up.— Sandstones and sandy olys {Eelem^ 
nitella, Nautilus, Anwionitcs, Eaculites, Mosaaaurua, 

Ac.) 

4. Fort Pierre group. — PI ukUc clays {Aiimonitcs, Seaphttes, 

Jfioceramut, Ac.) 

8. Niobrara group.— Calcareous marl {Ostrea congestUt 

Inii&raniua jrrohlfimUicwi, flsh rcinnins), 

2. Fort Benton group.— Clays and liniestonus (;S'capAtt4», 

1. Dukotali group.— Sandstones, clays, and seams of lig- 
nite, with vast nunibom of dicutylodonous loaves ; a 
few iiiiiiine shells. Tins is the groat repository of 
the Cretaceous flora 


500 ft. 
700 „ 
200 „ 
800 „ 

400 „ 


American Cretaceous fossils include the curliest dicotyledonous 
plants yet found on this continout, upwurds'of 100 species having 
oeou found, of which one-half were allied to living American forms. 
Among them are species of oak, willow, i»oplar, beech, maple, 
hickory, flg, tulip-tiee, sassafras, si^quoio, American jialm {Sabal), 
and cycads. The more charactoristic moUusca are species of Ten- 
bratula, Oatna, Oryphasa^ Jnoeeramus, Ilippvrilea, Eadiolitea, 
Affmonitea, Seaphitea, Bamites, EaeuliteSf Eelemniiti, Ancyfoceraa, 
and Turrilitea. Of the Ashes of. the Cretaceous seas 97 sjiocies are 
known, comprising large predsceous representatives of modern or 
osseous types like the salmon and saury, tliough cestrocionts and 
ganoids still flourished. But the most remarkable feature in the 
American Cretaceous fauna, as at present known, is the great 
number, variety, and size of the reptiles. According to the enume- 
ration of Cope, who includes, however, in his list the Lignitic group 
here placed among the Tertiary formations, there are known at 
present 18 species of deinosaurs, 4 pterosaurs, 14 crocodilisns, 13 
sanropterygians or sea-sauritns, 48 testudiiiates (turtles, A^, and 
50 pythonomorpbs or aea-serpents. One of the most extraoroinary 
of these reptilian forms was the Elaamoaauru8--& huge snake-like 
form 40 feet long, with slim arrow-shsjied head on a swan-like neck 
rising 20 feet out of the water. This formidable sca-raonster pro- 
bably often swam many feet below the surface, raising the head to 
the diataat air for a breath, then withdrawing it and explonoM the 
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40 fttt below witibout altering the poeition of iti body. It 
moat have waniwed far from land, and that many Unda of fiabea 
fonned its food ii shown by the teeth and acalM found in the 
position of its stomach’’ (Cope). Bat the real ixilexi of the 
American Cretaceous waters were the pythonomorphic sauxiana or 
sea-serpenta. Some of them attained a length of 75 feet or more. 
They possessed a remarkable elongation of mrm, particularly in the 
tail ; their heads were large, flat, and conic, with eyes directed 
partW upwards. They swam bv means of two pairs of paddles, like 
the mppers of the whale, and the eel-like strokes of their flattened 
tail. Like snakes the:^ had four rows of formidable teeth on the 
roof of the mouth, which served as weapons for seizing their prey. 
But the most remarkable feature in these creatures was the unique 
arrangement for permitting them to swallow their prey entire, in the 
manner of snakes. Each naif of the lower jaw was articulated at a 
point nearly midway between the ear and the chin, so as greatly to 
widen the space between the Jaws, and ^e throat must, oonse- 
quenUy, have been loose and baggy like a pelican's. Nine species 
of birds have been obtained from the American Cretaceous rocks. 
Three of these belonged to the order of Natatoresor swimmers, 
which includes our m^em gulls, ducks, and geese ; four were 
or waders ; while two belonged to a long extinct order, and united 
certain ichthyio and reptilian characters with those of birds. (See 
Cope, itmrt ^ U.S. Oeol. Surv. of TtfrHJtwries^ vol. II., 1875 ; 
Hush, AmBTioan Joum, ScUnee^ 8d sor., i. to iv.; Leidy, SmUhr 
stmion OonJtrihviioni^ 1865, No. 192 ; Lesquereux, OretfuetmB Flora, 
S/Bpori qf U*8, QboL Surv. qf Territorits, vol. vi.) 


IV. TERTIARY OR CAINOZOIC. 

The close of the Secondary periods was marked in the west 
of Europe by great geographical changes, during which the 
floor of the Cretaceous sea was raised partly into land and 
partly into, shallow marine and estuarine waters. These 
events must have occupied a vast period of time, so that, when 
sedimentation once more began in the region, the organic 
remains of the Secondary ages had (save in a few low forms 
of life) entirely disappeared and given place to others of a 
distinctly more modem type. In England, the interval 
between the Cretaceous and the next geological period 
represented there by sedimentary formations is marked by 
the abrupt line which separates the top of the Chalk from 
all later accumulations, and by the evidence that the Chalk 
seems to have been in some places extensively denuded 
before even the oldest of what are called the Tertiary beds 
were deposited upon its surface. There is evidently here 
a 'Considerable gap in the geological record. We have no 
data for ascertaining what was the general march of events 
in the south of England between the eras chronicled respect- 
ively by the Upper Chalk and the overlying Thanet beds. 

Here and there on the Continent a few scraps of evidence 
are obtainable which help to fill up this gap. Thus, on the 
banks of the Meuse at Maestricht, a series of shelly and 
pulyzoan limestones with a conglomeratic base (SysUme 
Jliaeslrichtien of Dumont, who places it above his Benonian 
system in the Upper Cretaceous series) contains a mingling 
of true Cretaceous organisms with oUiers which are char- 
acteristic of the older Tertiary formations. It contains, for 
example, the charocteristic Upper Chalk crinoid, Bauryeti- 
erinus ellipticus, in great numbers ; also Ostrea vtsicularu^ 
Bac^ites Fa^jaHii, BelenmUella mucromta, and the great 
reptile Mo9<uiauru9 ; but with these .occur such Tertiary 
genera as Vcluta, FoBciolaria, and others. At Faxoe, on 
the Danish island of Seeland, the uppermost member of the 
Benonian series contains in like manner a blending of well- 
known Upper Chalk organisms with the Tertiaiy genera 
Cyprma^ Olim^ and Mitra. In the neighbourhood of Paris 
also, and in scattered patches over the north of France, a 
formation known as the pisolitic limestone occurs, which 
was formerly classed with the Tertiary formations, seeing 
that its fossils had more affinities with later than with older 
rocks. But the discovery in it of numerous distinctively 
Upper Cretaceons forms has led to its being placed at the 
of the Senoiuan series, from which, however, it ki 
marked oflf fay a decided unconfonnability, for it rests on a 


denuded surface of the White Chalk. These fragmentary 
formattons are interesting, in so far as they belp to show 
that, though in western Europe there is a tolerably abrupt 
separation between Cretaceous and TerUaxy deposits, there 
was nevertheless no real break between die two p^ods. 
The one merged insensibly into the other ; but the chroni- 
cles of the intervening ages have been in great measure 
destroyed. 

In entering upon the Tertiary series of formationBy we ^d 
ourselves upon the threshold of the modem lype of life. 
The ages of lycopods, ferns, cycads, and yew-like conifers 
have passed away, and that of the dicotyledonous angio- 
sperms — ^^e hard-wood trees and evergreens of to-day — now 
succeeds them, but not by any sudden extinction and r» 
creation, for, fls we have seen (onto, p. 359), some of these 
trees had almady begun to make their appearance even in 
Cretaceous times. The ammonites, baomites, and other 
cephalopoda, which had played so large a part in the mol- 
luBoan Ufe of the Secondary periods, now cease. The great 
reptiles, too, which in such wonderful variety of type were 
the dominant animals of the earth’s surface, alike on land 
and sea, ever since the commencement of the Lias, now 
wane before the increase of the mammalia, which advance 
in eveMiugmenting diversity of type until man appears at 
their head. 

The name Tertiary, given in the early days of geology 
before much was known regarding fossils and their history, 
has retained its hold on the literature of the science. It is 
sometimes replaced by the term Cainozoic {recent life\ 
which expresses the great fact that it is in the series of 
strata comprised under this designation that most recent 
species and genera have their earliest representatives. 
Taking as the basis of classification the percentage of living 
species of mollusca found in the different groups of the 
Tertiary series, Lyell proposed a scheme of arrangement 
which has been generally adopted. The older Tertiary 
formations, in which the number of still living species of 
shells is very small, where, in fact, we seem to see aii it 
were the first beginnings of the modem life, he named 
Eocene {dawn of the recent), including under that title 
those parts of the Tertiary series of the London and Paris 
basins wherein the proportion of existing species of shells 
was only 3^ per cent. The middle Tertiary beds in the 
valleys of me Loire, Garonne, and Dordogne, containing 17 
per cent, of living si)ecies, were termed Miocene {lees recent)^ 
Ilie younger Tertiary formations of Italy were included 
under the designation Pliocene {more recent), because they 
contained a minority or from 35 to 95 per cent of living 
species. This newest series, however, was further subdivided 
into Older Pliocene (35 to 50 per cent, of living species) 
and Newer Pliocene (90 to 95 per cent). This classifica- 
tion, with various modifications and amplifications, has been 
adopted for the Tertiary group not of Europe only but of 
the whole globe. 

As the North American development of the Tertiary 
series differs in so many respects from that of Europe, it 
will be most conveniently considered by itself after the 
European dassification has been described 


Eocene. 


OREJLT Britain. — ^The Eocene rocks of Britain are en- 
tirely confined to the south-east of the island, where they 
occupy two great depressions of the chalk, known respect- 
ively as the London and Hampshire basins. They have 
been arranged into the groups shown in the subjoined tablei 


Upper 



Hempstead beds. 
Bembridge „ . 
Osborne „ . 
Headon „ . 


170 ft 

115.. 
70 „ 

900.. 
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Middle 


Lower 




rUpper Ba£^ot Send 250 to 800 ft 

Middle Bogthot iMdi. indnd* 
ing Barton Clay (800 feet) 

BFOcldedmin bedi (100 
feet). 

Lower Bagehot beda .....100 „ 150 „ 

LLondon Clay 50 „ 500 „ 

Oldhaven beda 20 „ 80 », 

Woolwich and Reading beda 15 f, 168 „ 
Thanet Sand 20 ,, 60 ,, 


Qrouped in relation to the physical changes which they 
record, these strata naturally stand in three divisions. At 
the base lies a series of bedbt laid down in fresh, estuarine, 
and eea-water, on an upraised denuded surface of Chalk. 
Then comes a central group bearing witness to the deepen- 
ing of these shallow waters, and to the advance of the sea 
far up the former estuary. The upper group brings before 
us proof of the eventual retreat of the sea, and the conver- 
sion of the area once more into fresh-water lakes and rivers. 
This arrangement does not quite tally with that which is 
based on a comparison of the fossils with existing forms, and 
with those of other Tertiary districts, for it places the 
London Clay in the middle series, though the fossil evidence 
distinctly shows that formation to belong to the older 
Eocene groups. 

Lower Eocene. — The Thanet Sand at the base of the 
London Tertiary basin consists of pale yellow and greenish 
sand, sometimes clayey, and containing at its bottom a layer 
of green-coated flints resting directly on the Chalk. Accord- 
ing to Mr Whitaker, it is doubtful if any proof of actual 
erosion of the chalk can anywhere be seen under the Tertiary 
deposits in England, and he states that the Thanet Sands 
everywhere lie upon an even surface of chalk with no visible 
unconformability. Professor Philips, on the other hand, 
describes the chalk at Reading as having been ** literally 
ground down to a plain or undulated surface, as it is this 
day on some parts of the Yorkshire coast,” and having like- 
wise been abundantly bored by lithodomous shells. The 
fossils of the Thanet Sand comprise about 70 known species 
(all marine, except a few fragments of terrestrial vegetation). 
Among them are several foraminifera, numerous lamelli- 
branclu (Aetarte ienera^ Cyprina Morrisii^ Ostrea Bello- 
vacina^ Ac.), a few species of gasteropods {Eatica eubde- 
preeea^ Aporrhaia Sowerhii^ Ac.), a nautilus, and the teeth 
or palatal bones of Ashes (Lamno, PUodm), 

The Woolwich and Bea^ng beds, or Plastic Clay of the 
older geologists, consist of lenticular sheets of plastic clay, 
loam, sand, and pebble beds. The organic remains show 
that the sea of the Thanet Sand era gradually shallowed 
into an estuary. They amount to more than 100 species, 
and include a few plants of terrestrial growth such as FicuB 
Forbesi, Orevillea Heeri^ and Laurm Hooheru The lamelli- 
branchs are partly estuarine or fresh-water (Cycfos, Cyrma^ 
Dremena^^ 7nio), partly marine. Of the latter a chaiacter- 
istic species is Ostrea Bellovacina^ which forms a thick 
oyster bed at the base of the series. Oatrea tenera is like- 
wise abundant The gasteropods include a similar mixture 
of marine withfluviatilespecies ( Ccrithiumfunatum, Melania 
inquinatat EaHca aubdepreeaa^ Fuaua laiua^ Paludina lewta^ 
Ac.) The fl^ are chiefly sharks {Lamna), Bones of 
tipdes and scutes of crocodiles have been found. The 
highest organisms are bones of mammalia, one of which, the 
Coryphodon^ was allied to the modern tapir. 

The Oldhaven beds forming the base of the London day, 
thoc^h of trifling thickness, have yielded upwards of 150 
weeies of fossik Traces of Fieue^ Cinnamomunif and 
ConifepB have been obtained from them ; but the organisms 
are chiefly marine and partly estuarine shells, the gastero- 
pods beinp; particularly abundant The London Clay, as 
tts name implies, is a mass of clay, stiff, brown, or bluish- 
grey, with aeptai^ nodules. It extends throng both the 


London and Hampshire basins, attaining a maximum thick- 
ness in the south of Essex* It has jdelded a long and 
varied suite of organic remains, from wnich we can see that 
it must have been laid dewn in the sea beyond the mouth 
of a large estuary, into which abundant relics of the vege- 
tation, and even sometimes of the fauna of the adyacent lend 
, were swept Its fossils are mainly marine mollusca, and, 
taken in connexion with the flora, indicate that the climate 
was somewhat tropical in character. The plants include 
the fruits or other remains of palms {Fipaditea)f custard- 
apple, acacia, gourds, melons, ProteacecHf and Cofitferoa. 
Crustacea abound (Eanthopina, Hoploparta), Gasteropods 
are the prevalent mollusks, the common genera being 
Pleurotoma (45 species), Fuaue (15 species), Cypnea^ 
Murex^ Caandarm^ Pyrula^ and Voluta. The ceph^opods 
are represented by 6 or more species of Nautilus, by Belo- 
sepia septoidea, and Beloptera Zeveaguei, Nearly 100 
species of fishes occur in this formation, the rays {Mylio- 
bales, 14 species) and sharks {Lamna, Otodus, Ac.) being 
specially numerous. A svrord-fish {Tetrapte^us priscua), 
and a saw-fish (Pristis hisulcatus) about 10 feet long, have 
been described by Agassis from theLondon Clay of Sheppey, 
whence almost the whole of the fish remains have been 
obtained. The reptiles were numerous, but markedly 
unlike, as a whole, to those of Secondaiy times. Among 
them are numerous turtles and tortoises, two species of 
crocodile, and a sea-snake (Palceopkis), estimated to have 
been 13 feet long. Remains of birds have also been met 
with ; one of these {Lithornis vuliurinus) appears to have been 
allied to the vulture, another (Halcyomis toliapicus) to our 
xnt>dem king-fisher, besides waders and other types. The 
mammals numbered among their species a hog {Hyra* 
eotherium), several tapirs (Coryphodon, Ac.), an opossum 
(JDidelphys), aud a bat. Tne carcases of these animals must 
have been l^me seawards by the great river which trans- 
ported so much of the vegetation of the neighbouring land. 

Middle . — The Bagshot group consists of sand and bands 
of day which, in the Hampshire basin, are tolerably fossili- 
ferous. As developed in the Isle of Wight and at Bourne- 
mouth, their lower members have yielded a large number 
of terrestrial plants, among which the Proteacecs are still 
numerous, together with species of fig, cinnamon, fan-palm 
{Sahal), oak, yew, cypress, laurel, lime, senna, and many 
more. CrocodQian forms still haunted the waters, and have 
left their bones with those of sea-snakes and turtles and of 
the tapirs and other denizens of the land, which still, as in 
the time of the London Clay, continued to be washed out 
to sea. Among these strata we now find one of the most 
typical organisms of the Eocene rocks of the Mediterranean 
l^in, a foraminifer termed Nummulites {N Uevigaia, N. 
scabra, N. variolaria). Characteristic fossils are Voluta 
athleta, V. luctairix. Mutex asper, Fuaua longcavus, Cardita 
fdanicosta, and Chaim squamosa. 

Upper . — The strata of this division of the English Eocene 
formations are entirely confined to Hampshire and the Isle 
of Wight. They consist of sands, days, marls, and lime- 
stones, in thin-bedded alternations, ^ese strata were 
accumulated partly in the sea, partly in brackish, and partly 
in fresh water. They were hence named by Edward Forbes 
the fluvio-marine series. Among the marine fossils are — 
Fuaua porrectus, Oliva Branderi, Naiica lahellaia, Ostrea 
callifera, and Nummvlitea Uevigata. The genera Ceiiihium, 
Potamomya, Paludina, Planarhis, lAmncta, and Cydas are 
abundant, showing the brackish and fresh-water conditions 
in which many of the strata were deposited. Remains of 
turtles, snakes, crocodiles, and alUgators continue to occur 
in these Upper Eocene beda With these are found Ae 
bones of several very characteristic mammals also met with 
in the Paris basin, — the three-toed Pakeoiherium, resem- 
bling the living tapir ; AnapUAlierium, a more graceful 
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animal with long tail, and two-toed feet, forming a kind of 
intermediate type between a hog and a deer or antelope ; 
Dichobune^ allied to the last named ; also Dichodon^ Hyopo- 
tamuB^ OhosropoiamuSf ffycenodon^ dbc. The top of the 
Eocene series in the Isle of Wight has been removed by 
denudation, so that we have no evidence in Britain of what 
took place after the close of the Eocene period. 

Continental Eubopb. — Geologists on the continent of 
Europe, finding it impossible to carry out the principle of 
percentage of recent species, as originally formulated by 
Lyell in his terminology of die Tertiary series, have made 
various modifications of this nomenclature. By some the 
three terms Eocene, Miocene, and Pliocene are retained, 
but, following Beyrich, they subdivide the Miocene into 
two, keeping that term for the upper half and calling the 
lower Oligocene, which correspond with LyelPs Lower 
Miocene. Others would consider the whole Tertiary and 
post-Tertiary series as divisible into three groups, the 
Eocene or Older Tertiary, corresponding pretty closely to 
the Lyellian use of the term, the Xeogcne or Younger 
Tertiary, embracing both Miocene and Pliocene, and the 
Diluvial and Alluvial 

In the Paris basin the Eocene formations assume a somewhat 
different type from tlmt which they present in England, though 
the ocourrenco of a number of the same species of fossils in both 
allows of their l>eing mralleled in u general way. The lower 
Eocene consists there of sand and clay answering in lithological 
character to the Tbanct Sand and Plastic Clay of the London basin. 
The common species in that basin {Odrea Bdlovacina) occurs there 
in great numljers, while the brackish water-beds contain some of 
the common species at Woolwich, such as CyrcTUi cnnejfomiia 
and Melania iriquinata, Beds of lignite occur in this division, 
likewise bones of Corypludon Eoccenua, Vvverra g^igatUeUt and 
the bird Oaatomia, The Middle Eocene is made up of the character- 
istic **OalcairegrosBier'’-- a mass of limestone, sometimes tender and 
crumbling, in other places so comjiact os to be largely quarried us a 
building stouc. Some portions arc entirely composed of minute fora- 
miniCera (millolitic limestone). Among the characteristic fossils of 
this division are Nummulilca, CmOdum gigaiUeurrif with bones of 
DickobuiMf Lophiodorit Paloplotheriumf &c. The Upper Eocene con- 
sists of sand (Sables moyeiiH) overlaid by the great gypsum and 
gypseous marl group of Montmartre. This is the deposit from which 
10 many of the mammals of the Eocene |>eriod have been recovered. 
It is divided into three sones. and among its fossils are upwards of 
50 species of quadrupeds, including many Pnbeotheres, Anoplo- 
theres, Paloplotheres, with Xiphodon^ Eichobtine^ Adapia^ Cfftatro- 
poianiua^ Myozua^ Oanta PariaienaiSf Viverra Pariaienaia, Veaper~ 
tilioj Didelphya Cuvierl, and about 3 7 species of birds. 

The Eocene formations of the north-west of Europe occupy but a 
few detached basins, and consist for the most part of soft clays, 
sands, marls, and thin limestones. They wore laid down partly In 
estuaries, rivers, or lakes, partly in sliallow seas near land llioy 
contain abundantly the vegetation, with some remains of the 
quadrupeds and bii^, of that laud, and sliow that still in older Ter- 
nary times, os during the long Palneozoic and Secondary ages, the 
chief area of land lay to the iioilli-west. But when we turn to the 
corresponding formations in central and southern Europe, they pre- 
sent a totally different as^iect. In the first place, they at once im- 
pross us with the idea of their antiquity, for they consist chiefly of 
massive, hard, crystalline, and sometimes oven marble-like lime- 
stones, which suggest some of the Palaeozoic rocks rather than those 
of so modern a ^to as the Loudon Clay and Calcaire Grossier. 
Again, instead of being confined to a few local basins, they cover an 
enormous geographical area and jday a notable part in the structure 
of some of the great mountain cliaius of the gloM. Crowded as they 
are with nummulites, they must have been deposited not in estuaries 
a^ shdlow bays but in a wide nml clear sea, which, traced by the 
area -of these limeslones, must have ranged across the whole of the 
south of Europe and north of Afiica, through Greece, Turkey, Asia 
Minor, and the heart of Asia, to the far shores of China and .Tajjan. 
Since the time when tliis wide channel connected the Atlantic and 
the Ptoific across the heart of the Old World, the great mountain 
ranges of the Pyrenees, A]j>8, AiM^iiiiines, Caiqwtliians, and of Cen- 
tr^ Ajua, have been upheaved to their present altitude. Some of 
the prominent peaks along their flanks consist of the hardened and 
cmmpled calcareous mud of the Eocene sea. 

In the northern and southern Alps the Eocene formations consist 
of nummulitic limestone — a grey, yellow, sometimes reddish com- 
pact rock, usually containing and often made up of nummulites ; 
nummulite sandstone ; Vienna sandstone-— an enormous moM of 
arenaceous rook alni<Sat destitute of organic remains, and referred 


partly to the Cretaeeous and partly to the Eocene series ; and Flysch 
—a massive development of dark shales or sohists, sandstones^ 
and aigillaoeouB limestone, sometimee obarged with the rsmains of 
fheoi^ and (at Matt^ Olsrns) of fish. The nummulitic series of 
southern Europe is divided into zones charaoterized by fossils, and 
broimht into a kind of broad parallelism with the subdivisions of 
the English and French Eocene basins. In the eastern Alps, near 
Vienna and elsewhere, some of the nummulitio sandstones contain 
enormous blocks of granite, gneiss, and other ciystalline rocks,, 
which are believed to nave been ice-bome, and therefore to prove 
the existence of Alpine glaciers even in Eocene times. These moun- 
tains already existed, as it were, in embryo, even far back iu the 
Secondary and Palsozoio ages. During the later part of the Eooeno 
period they seem to have been clothed witli an abundant flora, 
among which the fah-palm, Bankaia^ DryanAria^ and other planta 
remind one of the living vegetation of tropical America, the East 
Indies, and Australia. Out of these plants the important coal* 
seams of Hilring in Tyrol were formed. 

Miocene. 

According to the original nomenclature proposed by 
Lyell, this subdivision of the Tertiary aeries was meant to 
include those strata in which 17 per cent, or thereabouts 
of the shells belong to still living species. As the system 
of nomenclature was adopted at a time when our knowledge 
both of living and fossil species was still very defective, 
it could not but require modification with the progress 
of science. Some strata, classed at one time as Miocene 
from their proportion of recent forms, might, on more ex- 
tended research, prove to contain a much larger percentage, 
and therefore to be referable to a later part of the Tertiary 
series. The term, however, is used as a convenient and long- 
established designation for a series of strata younger than, 
the Eocene, which they seem to have succeeded, though iu 
some parts of the European area after enormous geographi- 
cal changes. 

Great Britain. — Miocene formations, in the ordinary 
sense of the term, are almost entirely absent from the British 
Islands. In Devonshire, at Bovey Tracey, a small but 
interesting group of sand, clay, and lignite beds, from 200 
to 300 feet thic^ lies between the granite of Dartmoor and 
the Greensand hills, in what was evidently the hollow of a 
Miocene lake. From these beds Heer of Zurich, who has 
thrown so much light on the Miocene flora of both the Old 
World and the Now, has described about 50 species of 
plants, which, he says, place this Devonshire group of strata 
on the same geological horizon with some part of the Lower 
Mioceue formations of Switzerland. Among the species- 
are a number of ferns {Lastreea sliriacat Ffcopteria lignitum^ 
Ac.) j some conifers, particularly a Wellingtonia called the 
Sequoia the debris of which forms one of the 

lignite beds \ a few grasses, water-lilies, and a palm. Leaves 
of oaks, figs, laurels, willows, and seeds of grapes have also 
been detected— the whole vegetation implying a subtropical 
climate. In the north of Ireland lies a great plateau of 
basalt, presenting along the coast of Antrim a magni- 
ficent range of mural escarpments. The basalt-beds mark 
successive outpourings of lava, which took place on a 
prodigious sc^e from the Antrim region northwards- 
through the Western Islands and the Faroe Islands into 
Iceland, and even far up into Arctic Greenland. In 
Ireland the basalts attain a maximum thickness of 
900 feet \ in Mull about 3000 feet. They are associated 
with tuffs, pitchstones, trachytes, and gmuitoid rocks, 
which mark the position of the main vents of eruption. It 
is evident that long-continued and vigorous volcanic action 
took place in these north-western regions. The geological 
date of this activity can be approximately fiz^ by the 
fossil plants here and there to be found in leaf-beds between 
the sheets of basalt. They agree generally with species 
found in the Older Miocene beds of Switzerland; and henca 
the date of this marked volcanic era in the nortib-west of 
Europe and in Greenland is placed in the older part of tliG 



moGJurs.] GEO! 

Miocene period With these exceptions there are no 
Miocene rocks in Britain. 

CoNTXKBKTAL EuBOPX. — The records of the Miocene 
period in Europe bring before us a scene very different from 
that which the region presented daring the Eocene ages. 
T!ie least amount of change took place in the north-west and 
north. It consisted chiefly in the upraising of the floor of the 
shallow sea which had stretched eastwards across the north 
of France, and the formation of numerous fresh- water lakes, 
lagoons, and morasses. But over the Alpine region a vast 
revolution took placa The Eocene sea had its b^ elevated, 
and the Alps rose many thousand feet above their previous 
height, carrying up on their flanks the hardened, upturned, 
crumpled, and crystallized nummulite limestone. These 
vast corrugations of the earth’s crust were general over the 
whole globe about the same geological period. Subt6^ 
ranean movements appear to have continued during Miocene 
times in the Alpine area; largo lake-basins were formed 
over a great part of what is now Switzerland, and in these 
the deposits of the period took place. Hence the Miocene 
formations of Europe are in great measure of lacustrine and 
terrestrial formation. The sea, however, was allowed to 
pass across the south of France between the central axis and 
the I^renees. It likewise covered a wide area in eastern 
Europe, sweeping far up into the Vienna basin and the foot 
of the Austrian Alps. Traces of the occasional presence of 
the sea can likewise be followed across Belgium and North 
Germany, and even on the south side of the Eifel and 
Westphalian high grounds in the basin of Mainz. 

In France, on the north side of the aria of old rocks, the upper t^arta 
of the Eocene series ore covered by certain marls, claya, and Itme- 
stones, containing Oatreii eyathula^ and passing up into the thick 
sandstone of Fontainebleau, well known for its picturesij^ue scenery. 
These are considered as the base of the Miocene (or 01ij^.eii‘e) 
series. They contain Fusns alcmjgatm^ Aporrhais ajKcUmt i^telun- 
calm obovatua, Cyrma mniMriata, Cekthimi plieatum, &c. They 
are succeeded by some frosh-water liineatones (Calcaire de Beauce) 
full of Paludina, FlanorbiSf Limnm^ and Helix, These strata show 
very instmctively the gradual shaUowing of the sea in the north of 
France, and its conversion into fresh-water lakes and land. 
Further to the south a subsequent depression took place, in which 
the shelly sands and marls (faluns) of Touraine wore accumulated. 
These strata lie in scattered patches, and seldom exceed ISO feet in 
thickness They contain chiefly marine shells (Cyprasa^ 

Mitrat Terebra^ Fcaciolaria, Conus, 4cc.), also lemains of the 
Hiehohune and Chmopotamtis, with some of the huge early 
pachyderms,— -ifostodoa, Dinotherium, rhinoceros, hippofiotamus, 
aud species of dolphin, morse, &c. 

In Iforth Germany the older Miocene rocks are marine where they 
pass westwards into the Belgian area, but as they are followed south- 
wards they bear evidence of increasing proximity to land, till at last 
they contain abundant seams of lignite, and hence have lieeu termed 
the Brown-coal series. They appear to underlie most of the great 
north Germanic plain, on the south side of which they rise 
up into the Rhine vplley, Thuringia, Saxony, and Silesia. The 
Brown-coal series consists of sandstones, conglomerates, and clays, 
with leaf-beds and seams of lignite. The last, which have been 
largely worked as fuel, are mainly composed of remains of conifers, 

( TaxiUa, Taseoxylon, Cupressinoxylon, Sequoia), but with them arc 
associate, in the neighbouring strata, leaves and other fragments of 
oak, beech, maple, £g, laureC ciunamomum, magnolia, sassafrim, 
palmaoites, ka. These strata are overlaid by marine beds contain- 
ing Ostrea, Oardiia, Pleuroloma, Foluta, and numerous corals. 
The subterranean movements above referred to as having long 
affected the Alpine region were felt likewise in North Germany, 
for we find these marine beds sncceeded by a second lignitic forma- 
tion, seen at Grosser Hubenecken, on the eastern horn of the Gulf 
of Dantzio. But this could only liave been a local njilift, for marine 
sands and clays are next found with a wide diflusion over the 
plains of northern Germany. 

Nowhere in Europe do the Miocene formations play so 
important a part in the sceneiy of the land, or present on 
the whole so interesting and full a picture of the state of 
Europe when they were deposited, as in Switzerland. 
Rising into massive mountains, as in the well-known Bighi 
and Bossbeig, they attain a thickness of more than 6(^ I 
feet While they include indications of the presence of j 
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the sea, they have preserved with marvellous perfection a 
large number of the plants which clothed the Alps, and 
of the insects which flitted through the woodlands. Th^ 
are termed Molasse ” by the Swiss geologists, and have 
been divided into tlie following groups : — 

Upper fresh-wator Molasae and brown -coal, consisting of sand* 
stones, marls, and limestones, with a few hgiiite-seams and 
fresh-wator shells, and including the remarkable group of plant 
and insect-lwaring beds of Oeningon. 

Upi>er marine Molasse (Helvetian stage)— sandstones and calcare- 
ous conglomerates, with 37 per cent, of shells, which are to be 
found living partly in the Meditominoan, and partly in tropit 
cal seas. 

Lower fresli-water Molasse (Mainz stage) — sandstones with 
abundant remains of terrestrial vegetation, and containing dso 
an intercalated marine baud with CeriQi,ium, Venus, kc. 

Lower brown-coal or rod Molasse (Aquitanian stage)-— the most 
massive member of the whole series, consisting of rod sand- 
stones, marls, and conglomerates (Nagelfluh), resting upon 
variegated red marls, ft contains seams of lignite, and a vast 
abundance of the remains of terrestrial vegetation. 

Lower marine Molasse (Tongrion stage)— sandstone containing 
marine and brackish-water shells, among which is the Oslrea 
cyathula, above mentioned as a characteristic shell, at the base 
of the Miocene series in the north of France. 

By fur the larger portion of these strata is of lacustrine origin. 
They must have bt'en formed in a largo lake, tlie area of which pro- 
bably underwent gradual subsidence during the period of deposition,, 
so that the sea gaineil occasional admission into it. We may form 
some idea of the importance of the lake from the fact already stated, 
that thoileimsits formed in its waters are upwards of 6000 feet thick. 
Thanks to the untiring labours of Professor Heer, we know more of 
the vegetation of the mountains round that lake than we do of that 
of any other ancient geological |)eriod. The woods were marked by 
the predomiuain'e of an arDoresceiit vegetation, among which ever- 
green forms were conspicuous, the whine having a demdodly Ameri* 
can astH'ct. Among the plants were palms of American type, the 
Californian coniferous genus Sequoia, a great variety of maples, 
oaks, hornbeams, i) 0 [dars, planes, willows, laurels, evergreen oaks, 
with vinos, clematis, cypresses, and many more. In the Oeningen 
beds, BO gently have the leaves, flowers, and fruits fallen, and so well 
have they been preserved, that we may actually trace the alternation 
of the HeoHons ly the succession of difl'erent conditions of the plants. 
Selecting 482 of those plants which admit of comi>ariBon, Heer re- 
marks that 131 might be referred to a temiierate, 266 to a sub-tropi- 
cal, and 85 to a tropical zone. American types are most fteqaent 
among them ; European tyjios stand next in number, followed in 
order of abundance by Asiatic, Afl'ican, and Australian. Great 
numbers of insects (between 800 and 900 speiesjhave been obtainmi 
from Oeningen. Judging from the proportions of sjwoies found there, 
the total insect fauna may be jiresumcd to Imvc Iteeii then richer in 
some respects than it now is in any part of Europe. The wood- 
beetles were suecially numerous ancf large. Nor did the Ism 
animals of the land escajM preservation in the silt of the lake. Wo 
know, from bones found in the Molasse, that among the inhabitants 
of tliat land were s^iecies of tapir, mastodon, rhinoceros, and deer. 
The woods were haunted by musk-deer, at»es, mioBSums, three-toed 
horses, and some of the strange, long^xtlnct Tertiary ruminants, 
akin to those of Eocene times. There were also frogs, toads, lizards, 
snakes, squirrels, hares, beavers, and a number of small carnivores. 
On the lake the huge Dinotheriwn floated, niooriiij^ himself perhaps 
to Its banks by the two strong tusks in his under paws. The waters 
were likewise tenanted by numerous fishes (of which 82 species have 
been described, all save one referable to existing genera), crocodiles, 
and ohelonians. 

Contemporaneously with the existence of the great Swiss Miocene 
lake, one or more large sheets of fresh water lay in the heart of 
France. In these basins a series of marls aud limestones (1500 feet 
thick) accumulated, from which have been obtained the remains of 
nearly 100 species of mammals, including some {lalwotheres, like 
those of the Paris Eocene basin, a few genera found also in the 
I^wer Miocene beds of Mainz, crocodiles, snakes, and birds. This 
water basin appears to have been destroyed by volcanic explosions, 
which afterwards poured out the great sheets of lava, and fonned 
the numerous cones and puya so conspicuous on the plateau of 
Auvergne. . 

The sea which during the later part of the Miocene |>enod 
stretched across the south of France ran also uj) tlio present valley 
of the Danube to the foot of the Alps and the high grounds of 
Bohemia and Moravia In this wide eastern bay or Vienna basin 
a series of deposits was laid down, which have been grouped in four 
divisions, — the two lower classed as Miocene, and the two u])^r u 
Pliocene. Tlie lowest group (Mediterranean stage or Manne Tegel) 
has yielded more than 100(5 species of mollusca (Conus, Awiluayi, 
Pyrula, Munx, Cairdium, Ac.), with remains of Mastodon, iXno- 
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Otrium, «nd other mammils. The lecondgronp (Sannetian atm) 
oonaiita of bimokii^-water beda showing the porlial uprise of the 
bottom of the Vienna baain. It contains CerUMum^ Palvdina^ 
with bones of dolphins, seals, turtles, and fish. The two 
uppermost divisions (Congeria stage and Belvedere stage), referred 
to the Pliocene series, are fresh-water formations, showing the final 
freshening and disappearance of the Miocene sea in the south-east 
of Europe. 

In Styria and Caxinthia the lower Aqnitanian or Mediterranean 
stage bears witness hi its plants and lignites to the proximity of 
land during its formation, while its shells are of fresh and brackish 
water genera. It has sniMieqnently been upheaved, and the later 
Miocene strata lie nnconformably on its edges. The subterranean 
movements east of the Alps culminated in the out]>ouring of enor- 
mous sheets of trachyte, andesite, propylite, and basalt in Hungary 
and along the flunks of the Gurpatliian chain into Transylvania. 
In Croatia the older Miocene marls, with their abundant laiKi-plants, 
insects, &o., contain two beds of sulphur (the upiM}r 4 to 16 inches 
thick, the under 10 to 16 inches), which have been worked at 
RadoboJ. At Hrastroigg, Buchberg, and elsewhere, coal is worked 
in the Aqnitanian stageln a bed sometimes 66 feet thick. In Tran- 
sylvania, and along the base of the Carpathian mountains, extensive 
masses of rock-salt and gypsum arc interstratiliod in the Tertiary 
formations. The largest of these, that of Parajd, has a maxit^^um 
length of about 2500 yards, a breadth of 1800 yards, and a depth 
nearly 200 yards, and is estimated to contain 8500 millions of cubic 
feet of salt 

OBBENLAND.‘-*One of the most remarkable geological 
disooveries of recent times has been that of Miocene plant 
beds in North Greenland. Heer has described a flora ex- 
tending at least up to 70^ N. lat., containing 137 species, 
of which 46 are found also in the central European Miocene 
basins. More than half of the plants are trees, including 
30 species of conifers (Sequoia^ ThvjopaU^ Salisburia^ dsc.), 
besides beeches, oaks, planes, poplars, maples, w^nut^ 
limes, magnolias, and many mure. These plants grew 
on the spot, for their fruits in various stages of growth have 
been obtained from the beds. From Spitsbergen (7B” 56' N. 
lat) 136 species of fossil plants have been named by Heer. 
But the latest English Arctic expedition brought to light a 
bed of coal, black and lustrous like one of the Palmozoic 
faels, from 81* 46' N. lat It is from 25 to 80 feet thick, and 
ii covered by black shales and sandstones full of land-plants. 
Heer notices 26 species, 18 of which had already been 
found in the Arctic Miocene zone. As in Spitsbergen, the 
conifers are most numerous (pines, firs, spruces, and 
cypresses), but there occur also the arctic poplar, two species 
of birch, two of hazel, an elm, and a viburnum. In addi- 
tion to these terrestrial trees and shrubs the stagnant waters 
of the time bore water-lilies, while their banks were clothed 
with reeds and sedges. When we remember that this 
vegetation grew luxuriantly within 8” 15' of the North Pole, 
in a region which is now m darkness for half of the year, 
and is almost continuously buried under snow and ice, we 
can realize the difficulty of the problem in the distribution 
of climate which these facts present to the geologist 
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Grbat Bbitaik. — T he Miocene period seems to have 
passed away without any notable portion of tbe British 
Islands being depressed under the sea. Save the great 
onipooring of lava in the north-west, and the rise of 
hundreds of dykes ’’ of basalt along cracks of the crust in 
the north of England and throughout Scotland, the area of 
Britain seems to have remained as a part of the mainland 
of Europe^ little affected by the subterranean movements 
which, as we have seen, were so potent among the Alps and 
in aostem Europe. At length the soutb-eastem counties 
began to subside^ and on their submerged surface some sand- 
banks and dieUy deposits were laid down, very much as 
similar aoonmnlations now take place at the bottom of the 
Nortii Sea. These formations are termed the (^, and are 
subdivided, according to their proportion of living species 
of shdls, into the icMmng gnapi 


Chillesford beds | SaV-irtth’sheiia’ 

Norwich (flnvio-marine, mammaliforoui) Crag. , 

Bed Crag 

White (Sofiblk, coralline) Crag 


1 to .8 ft 
5 »» 8 tf 
. 6 ,, 10 ,, 
26 ,, 
40 ,, 60 ,, 


The White Crag consists of shelly sands* and marls. It 
contains 316 species of shells, of which 84 per cent, are 
still living. Among these are Terehratvla grandU^ Lingula 
Dumortierif opercularU, Phdadomya hittema^ Pyrula 

reticulata^ The name coralline was given to the formation 
from the immense number of coral-like polyzoa which it 
contains, no fewer than 130 species having been described. 
The Red Crag is also a thin and local formation, consisting 
of a dark-red or brown ferruginous shelly sand. Of its 
moUusks, 92 per cent are believed to be still living species, 
and, out of 25 species of corals, 14 are still natives of 
British seas. Some of the typical shells of this subdivision 
are Trophon antiquum, (Fusuc conirariua)^ Valuta Lamberti^ 
Purpura tetragona^ Pecten opercularia^ Pectunculua gly- 
cimeria^ and Cyprina ruatica. Numerous mammalian re- 
mains have been obtained from these sands, including bones 
of MaAodon Arvtmenm and M, tapiroidea^ Elephas me- 
ritlionaltat Rkinoceroa ScJUeiermacherit Tapirua priacua, Sua 
antiquua, Equua plicideua, Hipparion, Ilycena antiqua^ Felia 
pardoides, and Cervua anoceroa. The Norwich or Fluvio- 
marine or Mammaliferous Crag consists of a few feet of 
shelly sand and gravel, containing, so far as known, 139 
species of shells, of which 93 per cent, are still living. 
About 20 of the species are laud or fresh-water shelm 
The name of mammaliferous was given from the large num- 
ber of bones, chiefly of extinct species of elephaut, recovered 
from this deposit These fossils comprise Mastodon 
Arvemanaia, Elephaa meridionalia^ E» antiguuay a hippopo- 
tamus, horse, and deer, likewise the living species of otter 
and b^ver. One interesting feature in this formation is the 
decided mixture in it of mrthem species of shells, such as 
Rhynchondla paittacea^ Scalaria Grcenlandica^ and Aaiarte 
horealia. These may be regarded as the forerunners of the 
great invasion of Arctic plants and animals which, in the 
beginning of the Quaternary ages, came southward into 
Europe, together with the severe climate of the north. Tbe 
Chillesford beds occur likewise as a thin local deposit in 
Suffolk and Norfolk Of the shells which they contain, 
about two-thirds still live in Arctic waters. It is evident 
that, in these fragmentary accumulations of the Crag series, 
we haYb merely the remnants of some thin sheets of shelly 
sands and gravels laid down in tbe diallow waters of tilie 
North Sea, while that great lowering of the European 
climate was beginning which culmina^ in the sucoe^ing 
or Glacial period. 


Continental Eurofb.— Marine strata, sometimes of considerable 
thickness, were laid down over different portions of the European 
area during the Pliocene period. The most extendve of these occur 
in Italy and Sicily ; in we latter island they have since been up- 
heaved to a height of 8000 feet above the sea. They have likewise 
been raised into the chain of heights flanking the Apennine Moun- 
tains, where they are known as the Subapennlne aeries. In the shore 
waters and estuaries of that ancient Italy some of the same huge 
mammals lived as were oontemi>oraneously denizens of England, — 
the Auvergne maatodon. Rkinoceroa Rtruieua Elqthaamerwionaliaf 
Himopetamua major, with bears and hyenas. 

Eastwards we obtain evidence of the gradual exclusion of the sea 
fix>m the areas of the European continent which it huA covered during 
the Miocene j^riod. The Congeria stage (above referred to) of the 
Vienna basin orings before ns the picture of an Isolate gulf gradu- 
ally freshening by the inpouring of rivers like the modem Caspian, 
but with bays nearly cut off feom the main body of water, and un- 
dergoing so copious an evaporation without counterbalancing inflow 
that their salt wraa deposit^ over the bottom as in the Karaboghas 
of the Caspian {ante, p. 279). 


Tbbtiaby Bbbxbs of Nobth Ambbioa. 

Tertiaiy formationB of marine origin extend in a strip 
of low land along the Atlantic border of the United Statea« 
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from the coast of New Jmey southward round the margin 
of the Qulf of MesdcO) whence they run up the valley of 
the Mississippi to beyond the mouth of the Ohio. On 
the western sea-board they also occur in the coast ranges 
of California and Oregon, where they sometimes have a 
thickness of 3000 or 4000 feet, and reach a height of 3000 
feet above the sea Over the Rocky Mountain region 
Tertiary strata cover an extensive area, but are chiefly of 
fresh-water origin, though containing marine interstratifl- 
cations. The following are the subdivisicns into which 
they have been grouped, together with their supposed 
European equivalents : — 

4. Sumter B6ries= Pliocene. 

8. Vorktown ,, —Miocene, with perhaps port of Pliocene. 

2. Alabama ,, = Middle and Upper Eocene. 

1. Lignitic „ = Lower Eocene. 

1. IAgnitie,’—AB already mentioned, it is still matter of dilute 
whether this fonnation should not be included wholly or in large 
measure in the Cretaceous system below. It consists mainly of 
lacustrine strata, with occasional brackish water and marine bands. 
Its name is derived from the bods of fossil fuel which it contains. 
The mollusca in some of the shell-bearing beds comprise species of 
Inooeramwif Arichurat OyrodeSf Cardium, Cyrena, AfetampuBf Ostrea^ 
and Anoinia. Other stnita (‘ontnin the modern lacustrine and fiuvi- 
atile genera Phyna^ ValtaJa^ CyrtTM^ Corhuhi. and Unio. An 
abundant terrestrial Hora has been disinterred irom the Ligtiilic 
strata. It resembles in many respects the present flora of North 
America, coriimisin;; it does sfieoies of oak, ])opiar, maple, elm, 
dogwood, beech, hickory, ilex, piano, fig, cinnamon, laurel, magnolia, 
smilax, tlitga, seeptoiu, and several palms. A few of tho 8f>ecie8 
are common to tho Middle Tertiary flora of Euro|ie, and a number 
of tlioiii have been met with in the Tertiary beds of the Arctic 
regions. Some of the seams of vegetable matter are true bituminous 
coals and even aiithmeltes. 

It was stated in the account of the North American Cretaceous rocks 
that considerable difierenoe of opinion exists as to the line to be drawn 
between these rooks oml those of Tertiary age. According to Coiw, 
the Vertebrate remains of tho Lignitic scries bind it indissolubly 
to the Mesozoic formations Lesnuoroux, ou the other hand, insists 
that the vegetation is unequivocally Tertiary. The former writer, 
admitting the force of the evidence furnished by the fossil plants, 
conoludcH, that ** there is no alternative but to accept the result that 
a Tertiary flom was contem^ioraneous with a Cretaceous fauna, estab- 
lishing an uninterrimted succession of life across what is generally 
roganlM as one of the greatest breaks in gcoloric time,' The 
Lignitic series was disturbed along the Kocky Mountain region 
before the deposition of the succeeding Tertiary formations, for these 
lie uneomforinably upon it So givat have been the changes in 
some regions that the strata have assumed the character of hard 
slates like those of Palsoozoic date, if indeed they have not become 
in California thoroughly crystallino masses. 

2. Alabama Group, — The strata included in this group are 
believed to represent the Middle and Upper Goceno of Eui'oiie. As 
their name implies, they are well devolo|»ed in the State of Alabama, 
where they consist of two sub-groups,— (1) tho Clay borne beds— 
clays, marls, limestones, lignite, and sands, and (2) the Vicksbui^ 
Ws — lignitic clays, limestones, and marls, — the whole attaining a 
thickness of nearly 250 feet But the strata thicken into South 
Carolina. Towards the west the marine fossils give jdacc to leaf-beds 
and lignites. In the Green River basin the strata attain a thickness 
of more than 2000 feet, lying on the disturbed Lignitic group, and 
containing htdn of coal, with remains of fish and of ta])iroi(l pachy- 
derms. The fossils of the Alabama group in the eastern States 
comprise numerous sharks, some of which are specifically, and more 
are j^ncricslly, the same as some of tho Knglish Eocene forms, such 
as Limna eUgwns^ and Careftarodon megalodon ; also bones of several 
crocodiles and snakes. In tho lacustrine and fluviatile dcjiosits of 
the west there have been found also the remains of several 
birds, and a large number of maniinalH, including marsupials, 
numeroim representatives of the tapirs, with doable pairs of nasal 
horns, an early form of horse {Orohippm) not larger than a fox, and 
with four toes in the fore foot, rodents, insectivores, bats, oaruivoi*cs, 
and a number of forms allied to the living lemurs and maririoscts. The 
richness of this fauna is remarkable, particularly in the mammals 
8. Yorktown, Group . — Under this name’ are classed strata of sand 
and clay, which extend over a large ar(*a in tho seaward pai-t of the 
eastern States. Their organic remains (comprising mollusks, with 
remains of sharks, seals, walruses, whales, Ac.) show them to have 
been chiefly laid down in a shallow sea in Miocene time. Westward, 
in the Upper Missouri region, and across the Rocky Mountains into 
California and Oregon, strata assigned to the same geological period 
were laid down in great lakes, and attain thicknesses of 1000 to 4000 
or 5000 feet The organic remains of these ancient lakes embrace 
examples of three-toed horses of homed tapir-like 
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animals of forma related to the hog, rhinooeroa, 

camel, lama, deer, musk-ox, hare, aqninel, beaver, kymna, wolf, 
panther, and tiger. The intennemte typM indicated by Cuvier 
among the Paris Tertiary beds have been greatly increased from the 
American Tertiar}' groups by the researches of Marsh and Leidy. 

4. Sumter Group or Pliocene. — In the Carolina States beds of 
loam, clay, or sand, lying in hollows of the older Tertiary deposits, 
and containing from 40 to 60 per cent, of living marine sheljs, are 
referred to the Pliocene age. In the Upper Missouri region, the 
Yorktown group is overlaid by other fresh-water beds; vmich are 
believed to oe Pliocene. These strata contain land and fresh-water 
shells, probably of existing species. But their most remarkable 
organic remains are the mammalia, which oontinae the wonderful 
senes in tho strata underneath. Dana thus summarizes the facts 
“ Leidy has determined a huge number of Plioceue mammals, all 
now extinct. They include three species of camel {Proeemelm) ; a 
rhinoceros as large as the Indian species ; a mastodon smaller tiian 
Af. Ammeanua, L, of the Quatemaiy ; an el^hant {E. Amerioanua), 
occurring also in the Quaternary ; four or nve species of the horse 
family, one of which was closely like the modern horse ; a species 
of deer {Cervua Warreni. L.) ; others near tlie musk-ileer of Asia ; 
K]jecies of Merechyua^ allied to Oreodon (a genius intermediate 
between deer, camel, and hog) ; a wolf larger than any living 
HiH^eies ; a small fox ; a tiger \Falis avjguatuat L.) os large as the 
nengal tiger, besides other carnivores ; a small beaver ; a porcupine. 
The collection of animals has a strikingly Oriental character, except 
in the preponderance of herbivores." 


V. POST-TERTIARY OR QUATERNARY. 

Under this division are included the various superflcial 
de^sits in which all tho mollusca are of still living species. 
It is usually subdivided into two series — (1) an older group 
of deposits in which many of the mammals are of extinct 
species, — to this group the names of Pleistocene, Post- 
Pliocene, or Diluvial have beeu given ; and (2) a later series, 
wherein the mammals are all of still living species, to which 
tho name of Recent or Alluvial has been assigned. These 
subdivisions, however, are confessedly very artificial, and it 
is often exceedingly difficult to draw any line between them. 

^ In Europe and North America a tolerably sharp demarca- 
tion can usually be made between the Pliocene formations 
and those now to be described. The Crag deposits of the 
south-east of England show traces of a gradual lowering of 
the temperature during later Pliocene times. This change of 
climate continued to augment until at last thoroughly arctic 
conditions prevailed, under which the oldest of the Post- 
Tertiary or Pleistocene deposits were accumulated. 

It is hardly possible to arrange these deposits in a strict 
chronological order, because we have no means of deciding, 
in many cases, their relative antiquity. The following table 
is rather an enumeration of the more important of them 
than an arrangement in their exact sequence : — 

Recent alluvia, peat mosses, lake deposits, blown 

sand, marine deposits, raised beaches. 

r Brick-earth, valley-gravels, old marine terraces, 
cavern -deposits. 

Pleistocene Moraine-stuU', Kame or Esker series, Clyde-be<ls, 
or Glacial.. Upjier Boulder clays. Interglacial beds. Lower Til^ 
ice-worn rock-surfaces. 

I Pre-glacial forests and land surface. 

Pleistocene ob Glacial. 

Under the name of the Glacial Period or Ice Age, a re- 
markable geological episode in the history of the northern 
hemisphere is denoted. We have seen in the foregoing 
section on the Crag deposits that there is evidence of a 
gradual refrigeration of the climate at the close of the 
‘Tertiary ages. This change of temperature affected the 
higher latitudes alike of the Old and the New World. It 
reached such a height that the whole of the north of Europe 
was buried under snow and ice, extending southwards even 
as far as Saxony. The Alps and Pyrenees were loaded with 
vast snow-fields, from which enormous glaciers descended 
into the plains, overriding ranges of minor hills on their way. 
The greater portion of Britain was similarly ice-covered. 
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« The eHeofe of the movement of the jee was necessarily to 
remove the soils and superficial deposits of the land sor&ce. 
Hence in the areas of countiy so affected, the ground having 
been scraped and smoothed, the glacial accumulatioDB laid 
down upon it rest abruptly, and without any connexion, on 
whatever underlies them. Considerable local differences 
may be observed in the nature and succession of the differ- 
ent deposits of the glacial period, as they are traced from 
district to district It is hardly possible to determine, in 
some cases, whether certain portions of the series are coeval 
or belong to different epochs. But the foUowing are the 
leading facts which have been established for the North- 
Europeau area. First, there was a gradual increase of the 
cold, though with warm intervals, until the conditions of 
modem North Greenland extended as far south as Middlesex, 
Wales, the south-west of Ireland, and 50*^ N. lat in central 
Europe. This was the culmination of the Glacial period. 
Then followed a considerable depression of the land and 
the spread of cold arctic water over the submerged tracts, 
with abundant fioating ice; next came a re-elovation, 
with renewed augmentation of the snow-fields and glaciers. 
Very gradually, and after intervals of increase and diminu- 
tion, the ice retired towards the north, and with it the 
arctic flora and fauna that had peopled the European plains. 
The existing snow-fields and glaciers of the Pyrenees, 
Switzerland, and Norway are remnants of the great ice- 
sheets of the glacial period, while the arctic plants of the 
mountains are relics of the northern vegetation which was 
universal from Norway to Spain. 

la-wom Rocks , — Beginning at the base of the deposits 
from which this interesting history is compiled, we find the 
solid rooks over the whole of northern Europe to present the 
characteristic smoothed flowing outlines which can be pro- 
iuced only by the grinding action of land-ice (anfe, p. 282). 
Where they ^ve been long exposed, this peculiar surface is 
apt to be effaced by the disintegrating action of the weather, 
though it retains its hold with extraordinary pertinacity. 
Along the fjords of Norway and the sea-lochs of the west of 
Scotland, it may be seen slipping into the water, smooth, 
bare, polished, and grooved as if the ice had only recently 
retreated. But where the protecting cover of clay or other 
superficial deposits has been newly removed, the peculiar ice- 
worn surface is as fresh as that by the side of a modern 
glacier. Observations of the directions of the strise have 
shown that on the whole these markings diverge from the 
main masses of high ground. In Scandinavia they run west- 
wards and south-westwards on the Norwegian coasts, and 
eastwards or south-eastwards across the lower grounds of 
Sweden. When the ice descended into the basin of the Baltic 
and the plains of northern Germany, it moved southwards 
and south-westwards, but seems to have slightly changed its 
direction in different areas and at different times. Its move- 
ments can be made out partly from the strim on the solid 
rock, but more generally from the glacial drift which it has 
left behind. Thus it can be shown to have moved down 
the Baltic into the North Sea. At Berlin its movement 
must have been from east to west But at Leipsic, as 
recently ascertained by Credner, it came from N.N.W. to 
S.S.B., being doubtless shed off in that direction by the 
high grounds of the Harz mountains. Its southern limit 
can be traced with tolerable clearness from Jevennaar in 
Holland eastwards across the Rhine valley, along the base 
of the Westphalian hills, round the projecting promontoiy 
of the Harz, and then southwards through Saxony to the 
roots of the En^biige. Fessing next south-eastwards 
along the flanks of the Riesen and Sudeten chain, it sweeps 
across Poland into Russia, circling round by Eiefi^ and 
northwards by Nuni Novgorod towards the Urals. 

It has bemi esumated that, excluding Finland, Scandi- 
navisi and the British Islea, the ice must have covered not 
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less than 1,700,000 square kilometzes of the present low- 
lands of Europe. Its influence on the solid rocks over 
which it passed has . not been everywhere equal Over 
much of the north German plain, indeed, the rocks are con- 
cealed under drift But in tlb more undulatii^ hilly ground, 
particularly in the north and north-west, the ice has effected 
the most extraordinary abrasion. It is hardly pmible, 
indeed, to describe adequately in words these regions of 
most intense glaciation. The old gneiss of Norway and 
Sutherlandshire, for example, has been so eroded, smoothed, 
and polished, that it stands up in endlera rounded hum- 
mock, many of tliem still smooth and flowing like dolphins’ 
backs, with little pools, tarns, and larger lakes l 3 ^g between 
them. Seen from a height the ground appears like a billowy 
sea of cold grey stone. The lakes, every one of them lying 
in a hollow of erosion, seem scattered broadcast over the 
landscape. So enduring is the rock, that even after the 
lapse of so long an interval, it retains its ice-worn aspect 
almost as unimpaired as if the work of the glacier had been 
done only a few generations since. 

Some idea of the massiveness of the ice-sheet is obtain- 
able from a consideration of the way in which the striss run 
across important hill ranges, and athwart what might seem 
to be their natural direction. Whilst there was a general 
southward movement from the great snow-fields of Scandi- 
navia, the high grounds of Britain were important enough 
to have their own independent ice, which, as the strim show, 
radiated outward, some of it passing westwards into the 
Atlantic and some of it eastwam into the North Sea. So 
thick must it have been as it moved off the Scottish High- 
lands that it went across the broad plains of Perthshire, 
filling them up to a depth of at least 2000 feet, and passing 
across the range of the Ochil Hills, which at a distance of 
12 miles runs parallel with the Highland mountains, and 
reaches a height of 2S52 feet. In such cases it has been 
observed that the striss along the lower slopes of the hill 
barrier run either parallel with the trend of the ground or 
slant up obliquely, while those on the summits may cross 
the ridge at right ancles to its course. This shows that there 
must have been a mfferential movement in the great ice- 
sheet, the lower parts, as in a river, becoming embayed, 
and being forced to move in a direction sometimes even at 
a right angle to that of the general advance. On the lov er 
grounds, also, the strise, converging from different sides, 
unite at last iu one general trend as the various ice-sheets 
must have done, as they descended from the high grounds 
on either side and coalesced into one common mass. 
This is well seen in the great central valley of Scotland. 
Still more marked is the deflexion of the striae in Caith- 
ness and the Orkney and Shetland Islands. In these 
districts the general direction of the striation is from 
6.S.E,, whidi, in Caithness, is nearly at right angles to 
what mi^ht have been anticipated. This deflexion has 
been attnbufced to the coalescence of the ice from Norway 
and from the northern Highlands in the basin of the North 
Sea, and its subsequent progress along the resultant line 
into the Atlantic. But it may have dmd due to the fan- 
shaped spreading out of the vast mass of ice descending 
into the Mon^ Firth ; for the strise on the south side of 
that inlet run E. by S., and at last S.E., on the north-east 
of Aberdeenshire, showing that the ice, on the one hand, 
turned southwards into ^s North Sea, until it met the 
N.E. stream from Kincardineshire and the valleys of the Dee 
and Don, while, on the other, it moved northward so as 
no doubt to join the Scandinavian sheet, and march with 
it into the Atlantic. The basin of the North Sea most 
have been choked up with ice in its northern parts, if not 
entirely. At that time England and north-west of 
France were united, so that any portion of the North Sea 
basin not invaded by land-ice must have formed a laka 
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with its outlet by the hollow through which the Strait of pieces of the Highland rocks, whidi most have come from 
Dover has since been opened. It has been suggested that the high grounds at least 60 miles to the north-west The 
daring such a condition of thin^ the widespread fresh- evidence of dispersion revealed by the stones in the boulder- 
water deposit termed Loess was formed, which covers so clay harmonises with that of the strim on the rocka Every 
large a space in the lower plains of the Bhine and the main mass of elevated ground in Britain seems to have 
north of Belgium, and appears in the valleys of the south- caused the ice to move outward from it for a certain dis- 
east of England. ' tance, until the stream coalesced with that descending from 

The ice ia computed to have been at least between GOOD some other height. In Scotland the ice was massive enough 
and 7000 feet thick in Norway, measured from the present to move out into the basin of the North Sea (then doubtless 
sea-leveL From the height at which its transported debris in great part usurped by the glaciers) until it met diat 
has been observed on the Harz, it is believed bo have been which was streaming down from Scandinavia, Hence no 
at least 1470 feet thick there, and to have gradually risen , Scandinavian blocks have ever been found in Scotland, 
in elevation as one vast plateau, like that which at the But the Norwegian ice which crept southwards across 
present time covers the interior of Greenland. Among the j Denmark, may once have extended across ^e North Sea to 
Alps it attained almost incredible dimensiona The present the Yorkshire coast, if the Scandinavian stones of Holder- 
snowfields and glaciers of these mountains, large though ‘ ness were not carried on floating ice. 
they are, form no more than the mere shrunken remnants | The stones in the boulder-clay have a characteristic form 
of the great mantle of snow and ice which then over- , and surface. They are usually oblong, have one or more flat 
spread Switzerland. In the Bernese Oberland, for example, sides or ** soles,” are smoothed or polished, and have their 
the valleys were fllled to the brim with ice, wliich, moving edges worn round. Where they consist of a fine-grained 
northwards, crossed the great plain, and actually overrode enduring rock, they are almost invariably found to be 
a part of the Jura mountains. Huge fragments of granite striated, the striae running with the long axis of the stone, 
and other rocks from the central chain of the Alps are These markings are precisely similar to those on the solid 
found high on the slopes of that range of heights. | rocks underneath the boulder clay, and like them have 

BoMer-clay or TUL — Under this name is included the manifestly been produced by the friction of stones and 
debris which accumulated and wns pushed onward under grains of sand as the whole mass of debris was being steadily • 
the ice-sheet, the “ grund-morane ” or moraine profonde ” | pushed on in one given direction by the resistless advance 
(antey p. 282). All over the low grounds of North Germany, I of the ice {ante^ p. 282) 

Denmark, and Holland lies a stony or earthy clay passing | Interylacial Beda , — The boulder-clay is not one uniform 
into sand or gravel, in which, together with locally derived mass of material. In u limited section, indeed, it usually 
debris, there is a greater or less proportion of fragments appears as an unstratified mass of stiff stony clay. But it 
from the north. Borne of the rocks of Scandinavia, Finland, I is found on further examination to be split up with various 
and the Upper Baltic are of so distinctive a kind that they iuconstaut aud local interstratifications. Beds of sand, 
can be recognized in small pieces in the boulder-clay. Thus I gravel, fine clay, and peaty layers occur in this way in 
the peculiar syenite of Laurwig in the south of Norway has ; different platforms in the boulder clay. In Scotland and 
been recognized abundantly in the drift of Denmark ; it ' elsewhere these interpolated bods bear witness to inter- 
occurs in that of Hamburg, and in the boulder-clay of the | vals when the ice retired from the area, and the land, so for 
Holdemess cliffs in Yorkshire. The well-known Bhomben- i as uncovered, was clothed with vegetation and traversed 
porphyr of southern Norway has likewise been recognized j by herds of the hairy mammoth, reindeer, and musk- 
at Holdemess. Fragments of the Silurian rocks from | ox. Hence the long glacial period must have been inter- 
Gothland, or from the Bussian islands Dago or Oesel, have | rupted by episodes probably of considerable duration when 
been met with as far as the north of Holland. These traus- . a milder climate prevailed. Such an alternation of con- 
ported fragments, so abundant within the line of demarca- ; ditions is explained on the hypothesis discussed in previous 
tiou just traced, are an impressive testimony to the move- i pages (afUe, pp. 218-220). 

ments of the nortbem ice-sheet and floating ice. I Bvidetices of Bubniergence , — After the ice had attained its 

The boulder-clay is not spread as a uniform sheet over greatest development, the land, which perhaps in north- 
the ground, but varies greatly in thickness and in irregu- western Europe stood at a higher level above the sea than 
larity of surface. Bound the mountainous centres of dis- j it has done since, began to subside. The ice-fields were 
persion it is apt to occur in long ridges or drums ” which carried down below the sea-level, where they broke up and 
run in the general direction of the rock-striation. cumbered the sea with floating bergs. The heaps of loose 

In those areas which served as independent centres of debris which had gathered under the ice, being now exposed 
dispersion for the ice-sheet, the boulder-day partakes largely to waves, ground-swell, and marine currents, were thereby 
of the local character of the rooks of each district where it more or less washed down and reassorted. Coast-ice, no 
occurs. Thus in Scotland the clay varies in colour and doubt, still formed along the shores, and was broken up 
compositioa as it is traced from district to district. Over into moving floes, as happens every year now in northern 
the Carboniferous rocks it is dark, over the red sandstones Greenland. The proofs of this phase of the long glacial 
it is red, over the Silurian rocks it is fawn-coloured. The period are contain^ in the sands, gravels, erratic blocks 
great majority of the stones also are of local origin, not and stratified clays whidi overlie the coarse older till. It 
idways from the immediately adjacent rocks, but from is difficult to determine the extent of the submergence, for 
points within a distance of a few miles. Evidence of trans- when the land rose the more elevated portions continued to 
port, however, can be gathered from the stones, for they be the seats of glaciers, which, moving over the surface, 
are found in almost every case to include a proportion of destroyed the deposits which would otherwise have remain^ 
fragments which have come from beyond the district The as witnesses of the presence of the sea. most satis- 
direction indicated by the percentage of travelled stones is factory evidence is undoubtedly that supplied by beds of 
always the same for each i^on. Thus, in the lower part marine shells. These have beer^ observed on Moel Tiyfan, 
of the valley of the Firth of Forth, while most of the frag- in North Wales, at a height of no less than 1360 feet, but 
ments are from the surrounding Carboniferous formations, as the same kind of deposits in which they occur extend to 
from 5 to 20 per cent, is fonnd to have come eastward a much greater height^ the submergence probably consider- 
from the Old Bed Sandstone range of the Odiil Hills — a ably exceeded the limit at which the shells occur, b 
distance of 26 or 30 miles, whue 2 to 5 per cent are Cheshire beds of shells have been met with at a height of 
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1200 feet In Scotland the highest lerel from which they 
have yet been obtained is 524 feet; and in this instance 
ihey lie in one of the interstratifications in the boulder-clay. 
The coast of Scotland is fringed by a succession of raised 
beaches which, up to that at 100 feet above the present 
mean tide-level, are often remarkably fresh. The 100-feet 
terrace forms a wide plateau in the estuary of the Forth, 
and the 50-feet terrace is as conspicuous on the Clyde. 
The elevation of the land has brought up within tide-marks 
some of the clays deposited over the sea-floor during the 
time of the submergence. In the Clyde basin and some 
of the western fjords those clays (Clyde beds) are full of 
shells. Comparing the species with those of the adjacent 
seas, we find them to be more boreal in character ; nearly 
the whole uf the species still live in Scottish seas, though 
a few are extremely rare. Some of the more characteristic 
northern shells in these deposits are Idandicvs^ 

TeUijM calcarea^ Ltda truncata^ L. lavuceolata^ Saxicava 
rugoBOy Panopcea Norvegicay Trophon claihrcUtimy and 
Natica rlauBa. 

That ice continued to float about in these waters is shown 
by the striated stones contained in the fine clays, and by 
the remarkably contorted structure which these clays occa- 
sionally display. Sections may be seen where, upon per- 
fectly undisturbed horizontal strata of clay and sand, other | 
similar strata have been violently crumpled, while horizontal 
beds lie directly upon them. These contortions must have 
been produced by* the horizontal pressure of some heavy 
body moving upon the originally flat beds. No doubt the 
agent was ice in the form of large stranding masses which 
were driven aground in the fjords or shallow waters where 
the clays accumulated. Another indication of the presence 
of floating ice is furnished by large boulders scattered over 
the country, and lying sometimes on the stratified sands 
and gravels, though no doubt many of the so-called erratics 
belong to the time of the chief glaciation. 

One of the most puzzling members of the Drift is the 
series of sands and gravels which cover the low grounds in 
many places, and rise up to heights of 1 000 feet and more. 
These deposits are sometimes spread out in undulating 
sheets, which, in the lower districts, seem to merge insen- 
sibly into the marine terraces and raised beaches. But they 
are also very commonly disposed in remarkable mounds and 
in ridges which ran across valleys, along hill-sides, and even 
over watersheds. These ridges are known in Scotland as 
kames, in Ireland as eskers, and in Scandinavia as osar. 
They consist sometimes of coarse gravel or earthy detritus, 
but more usually of clean, well-stratified sand and gravel, 
the stratification towards the surface corresponding with the 
external slopes of the ground, in such a manner as to prove 
that the ridges are original forms of deposit, and not the 
result of the irregular eroslou of a general bed of sand and 
gravel Some writers have compared these features to the 
aubmarine banks formed in the pathway of tidal currents 
near the shore. Others have supposed them rather to be of 
terrestrial origin, due to the melting of the great snow-fields 
and glaciers, and the consequent discharge of large quantities 
of water over the country. But no very satisfactory explan- 
ation has yet been given. 

Re-mergence. — Later Glacier e . — When the land began to 
rise again, the temperature all over central and northern 
Europe was still severe. Vast sheets of ice still held sway 
over we mountains, and continued to descend into the lower 
(aneta and to go out to sea. To this period are ascribed 
certain terraces or ^^parallel-roads” which run along the sides 
of valleys in the Sottish Highlands. It is believed that 
the TpftM of ice descending from some of the loftier snow- 
fields of this time was so great as to accnmulate in front of 
lateral valleys, and to so choke them up as to cause the 
water to accumulate in them and flow out in an opposite 
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direction by the eol at the head. In these natmral reservoirs 
the level at which tiie water stood for a time was mariced 
by a horizontal ledge or platform due partly to erosion of 
the hill-side and partly to the arrest of w descending 
debris when it entered the water. 

Every group of mountains nourished its own glaciers ; 
even small islands, such as Arran in Scotland, had their 
snowfields, whence glaciers crept down into the valleys 
and shed their moraines. It would appear indeed that 
some of the northern glaciers of Scotland continued to 
reach the sea-level even when the land had risen to 
within 50 feet or less of its present elevation. On the east 
side of Sutherlandshire the moraines descend to the 50- 
feet raised beach ; on the west side of the same county they 
come down still lower. The higher mountains of' Europe 
still show the descendants of these later glaciers, but the 
ice has retreated from the lower elevations. In the Vosges 
the glaciers have long disappeared, but their moraines 
remain still fresh. In Wales, Cumberland, and the 
southern uplands and Highlands of Scotland, moraines, 
perched blocks, and rockee moutonnSee attest the abund- 
ance and persistence of the last glaciers. It is sometimes 
possible to trace the stages in the gradual retreat of the 
ice towards its parent snow-fields, for the crescent-shaped 
moraine mounds lie one behind another until they finally 
die out about the head of the valley, near what must have 
been the edge of the snow-field. 

We know as yet very little of the fauna and flora of the 
land during the Qlacial Period in Europe. The vegetation 
was doubtless in great measure the same as that of arctic 
Norway at the present day. The animals included the 
musk-ox, lemming, rein-deer, and other still living arctic 
forms, but included some which have become extinct, such 
as the hairy mammoth and woolly rhinoceroa During the 
milder inter-glacial periods denizens of warmerz^ons found 
their way northwards into Europe. Thus the hi^opotamus 
haunted the rivers of the south of England. By degrees, 
as the climate ameliorated, the arctic vegetation was finally 
extirpated from the lower grounds of central and western 
Europe, and plants loving a milder temperature, which had 
doubtless been natives of Europe before the period of great 
cold, were enabled to reoccupy the sites whence they had 
been driven. On the higher mountains, where the climate 
is still not wholly uncongenial for them, colonies of this 
once general arctic flora still survive. The arctic animals 
have also been driven away to their northern homes, or 
have become wholly extinct And thus, as imperceptibly 
as it began, the long and varied Ice Age came to an end as 
it merged into the next succeeding geological period. 

Bjbcent OB Human Pbbioix 

That long succession of ages to which the name of the 
Glacial Period has been given shaded without abrupt change 
of any kind into what is termed the Human or Recent 
Period Indeed it may be said with truth that the Qlacial 
Period still exists in Europe. The snow-fields and glaciers 
have disappeared from Britain, but they still linger amona 
the Pyrenees, remain in larger mass among the Alps, ana 
spread over wide areas in northern Scandinavia. This dove- 
tailing or overlapping of geological periods has been ilie 
rule from the beginning of time, the apparently abrupt 
transitlous in the geological record being due to imperfec- 
tions in the chronicle. 

The question has often been asked whether man was 
coeval with the Ice Age. To give an answer, we must know 
within what limits the term Ice Age is us^ and to what 
particular country or district the question rkers. For it 
is evident that even to-day man is contemporary with the 
Ice Age in the Alpine valleys and in Finmark. Them ooa 
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be no doubt that he inhabited Europe after the greatest 
extension of the ice, but while the rivefs were still larger 
than now from the melting snow, and flowed at higher levels, 

'The proofs of the existence of man in former geological 
periods are not to be sought for in the occurrence of his own 
bodily remains, as in the case of other finimals. His bones 
are indeed now and then to be found, but in the vast 
nujority of oases his former presence is revealed by the im- 
plements he has left behind him, formed of stone, metal, 
or bone. Many years ago the ardueologists of Denmark, 
adopting the subdivisions of the Latin poets, classified the 
prehistoric traces of man in three great divisions — those of 
(1) the Stone Age, (2) the Bronze Age, and (3) the Iron 
A^ There can be no doubt that, on the whole, this has 
been the general order of succession. Men used stone and 
bone before they had discovered the use of metal Never- 
theless, the use of stone long survived the introduction of 
bronze and iron. In fact, in many European countries 
where metal has been known for many centuries, there are 
districts where stone implements are still employed, or 
where they were in use until quite recently. It is 
obvious also that, as there are still barbarous tribes un- 
acquainted with the fabrication of metal, the Stone Age is 
not yet extinct in many parts of the world. In this in- 
stance we again see how geological periods run into each 
other. The nature or shape of the implement cannot there- 
fore be always a very satisfactory proof of antiquity. We 
must judge of it by the circumstances under which it was 
found. From the fact that in north-western Europe the 
ruder kind of stone weapons occurs in what are certainly the 
older deposits, while others of more highly finished work- 
manship are found in later accumulations, the Stone Age 
has been subdivided into an early or Palasolithic and a 
later or Neolithic epoch. There can be no doubt, however, 
that the later was in great measure coeval with the age of 
bronze, and oven to some extent of iron. 

The deposits which contain the history of the human 
period are cavern-loam, river-alluvia, lake-bottoms, peat- 
mosses, sand-dunes, and other superficial accumulations. 

Most calcareous districts abound in underground tunnels 
and caverns which have beon dissolved by the passage of 
water from the surface (anf«, p. 271). In a large number 
of cases these cavities have communicated with the outer 
surface, so that terrestrial animals, including man himself, 
have made use of them as places of retreat, or have fallen 
or been washed into them. The fioors of some of them are 
covered with loam or cave- earth, resulting from the deposit 
of the silt carried in the water which formerly flowed 
through them. Very commonly also, a deposit of stalag- 
mite has formed from the drip of the roof. Hence any 
organic remains which may have found their way to these 
floors have been sealed up and admirably preserved. 

Above the present levels of the rivers there lie platforms 
or terraces of alluvium, sometimes to a height of 80 or 100 
feet These deposits are fragments of the river gravels pd 
loams laid down when the streams flowed at that elevation, 
and therefore before the valleys were widened and deepened 
to their present form. Eiver action is at the best but slow. 
To erode the valleys to so great a depth beneath the level 
of the upper alluvia, must have demanded a period of many 
centuries. There can therefore be no doubt of the high 
antiquity of these deposits. They have yielded the remains 
of many mammals, some of them extinct, together with the 
flint flakes made by man. From the nature and structure 
of some of the high-lying gravels, there can be little doubt 
that they were formed at a time when the rivers were larger 
than now, and were liable to be frozen and to be obstructed 
by large accumulations of ice. We are thus able to connect 
thB formations of the human period with some of the later 
phases of the Ice Age in the west of Europe. 


From the evidence of caverns and riveivalluvia of Britain, 
Germany, and France, Dawkins enumerates about fifty 
mammals as among the chief inhabitants of Europe during 
the early human period. They include many of the ani- 
mals still found wild in Europe, Asia, or Africa, such as 
the marmot, hare, beaver, lemming, leopard, lynx, wild cat, 
otter, brown bear, wolf, fox, African elephant, musk shee^ 
chamois, wild boar, horse, reindeer, and hippopotamus. It 
will be observed what a remarkable mixture there is in this 
list of forms now found in alpine or arctic regions, on the 
one hand, with others only now to be seen in warm lati- 
tudes. j^bably there continued to be great alternations 
of climate and changes in the distribution of food, so that 
migrations successively from opposite quarters took place 
into central and western Europe. But among the denizens 
of these regions were some that have been long extinct, such 
as the mammoth, Elephaa antiquus^ MachairoduB Icvtidena^ 
the woolly rhinoceros, the Irish elk, and others. That 
man was the contemporary of these extinct forms is shown 
both by the association of his flint weapons with their 
remains, and by the discovery of a tusk of the mammoth 
with an admirable outline of the animal carved upon it 
This valuable relic, with bones of the reindeer and stag 
admirably sculptured into likenesses of these animals, was 
found in one of the caves of Perigord in central France. 

From the beds of lakes, and from peat-mosses, evidences 
of more advanced civilization have been obtained. In 
Switzerland and elsewhere, remains of wooden pile-dwellings 
have beon observed during times when the water has been 
low. Associated with tliese are weapons and implements 
of stone, in other cases of bronze and of iron, pottery, rude 
kinds of cloth, seeds of different cereals, and bones of do- 
mesticated animals. The dog, swine, goat, horned sheep, and 
other familiar animals appear os the companions of man. 
But there is evidence that some of the creatures which he 
tamed to his use were not natives of Europe, but had their 
original stocks in central Asia, and that some of his grains 
must likewise have been introduced. Hence we have 
glimpses into some of the early human migrations from that 
eastern centre whence so many successive waves of popula- 
tion have invaded Europe. 

The later chronicles of the geologist merge insensibly 
into those of the archaeologist. The latter claims as his 
field whatever belongs to the history of man on the globe ; 
the former includes the history of man in that larger history 
of the earth of which a brief outline has been given in the 
foregoing pages. 


Post-Tebtiaky Series in North America. 


The general succession of events in post-Tertiary 
times appears to have been nearly the same over the 
northern hemisphere both in the New and the Old World. 
In North America we have the same sharply-defined line 
between the older post-Tertiary deposits and previous forma- 
tions, due to the glacial conditions which, overspreading 
these regions, in great measure destroyed the superficial 
accumulations of the immediately preceding eras. The 
Quaternary or post-Tertiary formations are grouped by 
American geologists in the following subdivisions 


4 . Recent and 
Prehistoric 

8. Terrace .... 
2. Champlain 


Peat, alluvium, blown sand, ** alkali ” deposits, 
geyspr deposits, cave deposits, artificial mounds. 
Rivor-terraccs, loess. 

Raised beaches. 

j$!em'cava sand, Champlain chn-^, clay. 


1. Glacial Boulder clays, uiistratificdclay:*, sand.s, uixl gravels. 

1. OlarJah-^Xa in Europe, the glacial deposits iiKicm* in thick- 
ness and variety from south to north. The sonfhem limit of we 
unst ratified drift lies somewhere in the neigh Ixmrhood of the 39ln 
parallel of north latitude, and the deposit ranges from we Atlantic 
westward to the meridian of 98". It spreads, therefoiv, acrom 
British North America, and is found over a considerable area ox 
the north-eastern States. It rises to a height of 6800 feet among 
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thi White MoantAini. The abeenoe of any true boulder-drift on 
the Ro^y Mountain elopes, where it might have been looked for, 
ie remarlmble. 

Underneath the boulder-clay the solid rooks, as in Europe, are 
often well striated. The direction of the atriss is generallv south- 
ward, varying to south-east and south-west aooorduig to we form 
of the ground. In recent years extensive ice-worn rook-surtaces 
have been observed among the Bocky Mountains by Hayden, King, 
and others, proving that these elevations formerly possessed their 
glaciers, if ttiey were not buried under the great ice-sheet 

Tiie drift bears witness to a general sontherlv transport of matei^, 
and, in coinunction with the striated rocks, shows that the great ice- 
shcet moved from north to south at least as far as about the latitude 
of Washington. Logan mentions that in some parts of Canada the 
glacial drift and boulders run in ridges north and south, thus corre- 
sponding with the general direction of transport, like the ** drums” 
in Britain. As in Europe, the coarse boulder-clay at the base of 
the Quaternary dejioBits is essentially unfossiliferous. 

2. Champlain. — Under this name American geoloMsts class the 
sands, gravels, and clays which overlie the lower ooulder-drift. 
These deposits include coarse unsti'atiQed gravels, as well as lliiely- 
etratified clays. In eastern Canada they are well developed, and 
sliow the following subdivisious 

St Manrico and Sorel sands; Saxicava sand of Montred; 
Upper, I upper sand and gravel of Beauport ; upper Champlain 

clay and sand of Vermont 

* Xerfaday of the St Lawrence and Ottawa; lower shell- 

sand of Beauport ; lower Champlain clay of Vermont. 

The lower Hiihdiviaions consist chiefly of clays, which rise to a 
height of 600 feet above the sea. They have some interstrati fled 
beds of siliceous sand, but few boulders. They contain marine 
organisms, such as Leda trmxQjUi^ Saxicam rugosa^ Ttllina Ormn^ 
landieat bones of seals, whales, &c. On the banks of the Ottawa, 
in Gloucester, the clays contain numerous nodules which have been 
formed round organic bodies, particularly the fish MaZlotua villoaua 
or capoliiig of the Lower St Lawrence. Dawson also obtained 
numerous remains of terrestrial marsh plants, grasses, carices, 
mosses, and algae. This writer states that about 100 species of 
marine invertebrates have been obtained from the clays of the St 
Lawrence valley. All except four or five species in the older part 
of the deposits are shells of the boreal or Arctic regions of the 
Atlantic; and about half are found also in the glacial clays of 
Britain. The great mopority are now living in the Gulf of St 
Lawrence and nelglibouniig coasts, especially off Labrador.^ 

3. Ttrrwx , — This division includes the terraced deposits of 
alluvial material so marked along the river valleys and lake margins 
in the northern part of the United States and in Oanada, and found 
also in some de^o along the sea-coast These deposits occur in 
successive platforms or terraces, marking the contraction in volume 
of the lakes and rivers, consequent, probably, upon intermittent up- 
heavals of the land. They are well developed round the great lakes. 
Thus in the basin of Lake Huron deposits of fine sand and clay con- 
taining fresh-water shells rise to a height of 40 feet or more above 
the present level of the water, and run back from the shore sometimes 
for 20 miles. Regular terraces, corresponding to former water- 
levels of the lake, mu for miles along the shores at heights of 120, 
l.'iO, and 200 feet. Shingle beaches and mounds or riiws, exactly 
like those now in course of formation along the expose shores of 
Lake Huron, can bo recognized at heights of 60, 70, and 100 feet. 
Unfossiliferous terraces occur abundantly on the margin of Lake 
SuiM*rior. At one point mentioned by Logan, no fewer than seven 
of these ancient beaches occur at intervals up to a height of 881 feet 
abr>ve the present level of the lake.* Most of the rivers are bordered 
with lines of terraces, as in the well-known example of the Con- 
necticut valley described by Hitchcock. The rivers are believed to 
have hod their maximum volume at the bemuniug of the Terrace 

och, swollen doubtless by the melting of the still existing ice- 
eets and snow-fields. Their work consisted partly in depositing 
fine alluvium or loess over their flood-plains, jiaitly in scouring their 
diannels out of the Champlain formations. Greater elevation 
towards tlie interior, by augmenting their dope, increased their 
excavating power. 

Terraces of murine origin likewise occur both on the coast and 
far inland. On the coast of Maine they occur at heights of 150 
to 200 feet, round Lake Champlain at least as high as 800 feet, and 
at Montreal nearly 600 feet above the present level of the sea. In 
the absence of oiganic remains, however, it is not always possible 
to disringniih between terraces of marine origin marking former sea- 
luarginB, and those left by the retirement of rivers and lakes. In 
the Bay of Fondy evidence has been cited by Dawson to prove sub- 
sidence, for he has observed there a submerged forest of pine and 
beech lying 26 feet below high-water mark.* 

4. JBtoent and PrMdorie. —The deposits in this group are essen- 

* Aoadian Qeohtgy^ p, 76. • Oeokgy gf Ottnodo, p. 910. 

* Anxdian CMogy^ p. 26. 
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tially the same with those in Europe ; and, as in that Continent so 
in America, no definite lines can be drawn whin vMak they dioold 
he confined. Th^ cannot be sharply separated from the Terrace 
series, on the one hand, nor from modern accumulations, on the 
other. Besides the marshes, peat-bom^ and other c^nic deposits 
which belong to an early period in the human occupation of America^ 
some of the younger alluviB of the river-valleys and lakes can no 
doubt claim a him aptiquity, though they have not supplied the 
same copious evidence of earfy man which saves so much mterest to 
the correiponding European formations. Heaps of shells of edible 
spocies occur on the coasts of Nova Sooti^ Maine. Ac. The li^ 
mounds of artificial origin in the Mississippi valley have excited 
much attention. 

PART vn,— PHYSIOORAPHICAL GEOLOGY. 

In the investigation of the geological history of any 
country, two questions present themselves. We have first 
to consider the nature and arrangement of the rocks which 
underlie the surface, and to ascertain from them what has 
been the march of events, what changes in geography have 
successively taken place, and what races of plants and 
animals have come and gone. The gradual geological 
evolution of the earth has been sketched in the foregoii^ 
part of this article. But besides the history of the solid 
rocks beneath the surface of the land, there is that of the 
surface itself. Mountains and plains, valleys and ravines, 
difis, peaks, passes, lakes, and the many other features of 
a country demand attention. By what processes have these 
varied outlines been impressed upon the surface of the 
globef Are they of different ages, and if so, how can their 
history be ascertained ? 

The branch of geological inquiry which endeavours to 
answer these questions has been termed Physiography or 
Physiographical Geology. Its investigations evidently de- 
mand an acquaintance with Stratigraphical Geology. We 
must be able to trace out the former geographical conditions 
of the globe before we can adequately reason on the origin 
of those now existing. Hence the consideration of dtis 
branch of the subject has necessarily been reserved for this 
concluding section. 

The stratified formations, of which the succession and 
history have been traced in the previous pages, were chiefly 
laid down on the sea-floor in wide horisontal or gently 
inclined sheets. They have since been upraised into land; 
their horizontality has been in great part destroyed; and they 
have been enormously wasted by denuding agents. In con- 
sidering therefore how they have acquired their present ex- 
ternal forms, we have to deal with &e effects of two kinds 
of forces, one acting from below, the other on the surface. 

These stratified rocks were, on the whole, deposited in 
shallow water, and have been repeatedly upraised and 
denuded, so that the younger have been formed out of the 
waste of the older. They have their modem counterparts, 
not in the deposits of the great ocean-basins, but in those 
of comparatively shallow seas. The inference to be drawn 
from these facts is that the present continental regions, 
throngh many local oscillations, have existed as terrestrial 
ridges from a remote geological antiquity, and that the ocean 
basins in like manner have, on the whole, retained their 
identity. When the gedogist adrs himself how the present 
distribution of sea and land is to be accounted for, he finds 
that the answer to the question goes back to early Palieozoio 
times, whence he can in some cases trace the gradual 
growth of a continent downward through the long cycles of 
geological time. But there still remains the problem to 
account for the original wrinkling of the surface of the globe, 
whereby the present great ridges and hollows were produced. 

It is now generally agreed that these inequalities have 
been product by unequal contraction of thto earth’s masa. 
the interior contracting more than the outer crust, which 
must therefore have accommodated itself to this diminution 
of diameter by undergoing oormgation. But there seems 
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to have been some original distribution of materials in the 
globe that initiated the depressions on the areas which 
they hare retained It has b^ already pointed out (ante, p. 
223) that the matter underlying the oceans is more dense 
than that beneath the continents, and that, partly at least, 
to this cause must the present position of the oceans be 
attributed The early and persistent subsidence of these 
areas, with the consequent increase of density, seems to hare 
determined the main contours of the earth’s surface. 

From wliat has been stated in part iv., the reader 
will understand that rocks which were originally horizontal, 
or nearly so, have been crumpled over tracts thousands of 
square miles in extent, so as to occupy now a superficial 
area greatly less than that which they originally covered. 
It is evident that they have been horizontally compressed, 
and that this result can only have been achieved as a con- 
sequence of the subsidence of such a curved surface as that 
of our globe. The difficulty of explaining these corruga- 
tions on the hypothesis of the contraction of a solid globe 
as undoubtedly great Mr 0. Fisher, indeed, believes 
that the present inequalities of contour on the earth’s sur- 
face are from sixty-six to eleven and a half times as great 
as they would have been had they resulted from the con- 
triiction of a solid globe; and he has suggested that the earth 
need not have become solid throughout simultaneously, and 
consequently may have been considerably larger than it is 
now at the time when a solid crust was first formed.^ 

The geological phenomena long ago led to a belief in the 
liquidity of the earth’s interior. Since this belief has been 
so weightily opposed by the physical arguments already 
adduced (ante, p. 225), geologists have endeavoured to 
modify it in such a way as, if possible, to satisfy the re- 
quirements of physics, while at the same time providing 
an adequate explanation of the corrugation of the earth’s 
crust. Mr Hopkins, Professor Dana, Professor Shaler, and 
Mr Fisher have, on different grounds, advocated the ex- 
istence of a fluid or viscous sul^tratum beneath the crust, 
the contraction and consolidation of which produce the 
corrugations of the rocks and of the surface, *‘The increase 
of temperature,” says Mr Fisher, though rapid near riie 
surface, becomes less and less as we descend, so that, if the 
earth were once wholly melted, the temperature near the 
centre is not very greatly above what it is at a depth which, 
compared to the earth’s radius, is small. Consequently, if 
it requires great pressure to solidify the materials at such 
a temperature, it is probable that the melting temperature 
may be reached before the pressure is sufficient to solidify.” 
The crust, of course, must be able to sustain itself on the cor- 
rugated surface of the supposed viscous layer without break- 
iiig up and sinking. The same writer has even sug^sted 
that the observed amount of corrugation is more than can be 
accounted for even on this hypothesis, and that the shrink- 
age may have been due not merely to cooling, but to the 
escape of water from the interior in the form of the super- 
heated steam of volcanic vents.^ More recently Herr 
Siemens has been led, from observations made in May 1878 
at Vesuvius, to conclude that vast quantities of hydrogen 
gas, or combustible compounds of hydrogen, exist in the 
earth’s interior, and that these, rising and exploding in the 
funnels of volcanoes, give rise to the detonations and clouds 
of steam.^ 

Living the vexed question of the condition of the earth’s 
interior, the hypothesis of secular cooling and contraction 
furnishes a natural explanation of the origin of the domin- 
mt elevations and depressions of the surface, and of the 
intense crumpling which the rocks in many regions have 
undergone. Taking 0*09 as Uie coefficient of contraction 

^ Oamdntfye PhO. Trent., voL xiL pt. U., 1876. 

* PhiL Mag., October 1876. 

* MtmaMariM dor K. preutt. Akad. Wimnechaft, 1878^ p. 668. 
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for a supposed stratum 500 miles thick, lying beneath 26 
miles of crust, and passing from a fused into a solid state, 
Mr Fisher found that every 100 miles measured along a 
great circle on the surface would have been one mile larger 
before the contraction, and that this might produce a trian- 
gul^ elevation of “ 25 square miles on a base of 100 miles, 
which would give a range of mountains half a mile higL 
If only 60 mues out of the hundred were disturbed, the 
rai^e would be a mile high, and so on.”^ 

Ae effects of this lateral pressure may show themselves 
either in broad dome-like elevations, or in narrower and 
loftier ridges of mountain. The structure of l^e crust is so 
complex, and the resistance offered by it to the pressure is 
consequently so varied, that abundant cause is furnished for 
almost any diversity in the forms and distribution of the 
wrinkles into which it is thrown. It is evident, however, 
that the folds have tended to follow a linear direction. In 
North America, from early geological times, they have kept 
on the whole on the lines of meridians. In the Old World, 
on the contrary, they have chosen diverse trends, but the 
last great crumplings— those of the Alps, Caucasus, and 
the great mountain ranges of central Asia — have risen along 
pandlels of latitude. 

Mountain chains must therefore be regarded as evidence 
of the shrinkage of the earth’s mass. They may be the 
result of one movement, or of a long succession of such 
movements. Formed on lines of weakness in the crust, 
they have again and again given relief from the strain of 
compression by undergoing fresh crumpling and upheaval 
The succesBive stages of uplift are usually not difficult to 
trace. The chief guide is supplied by unconformability, as 
explained on p. 318. Let us suppose, for example, that 
a mountain range consists of upraised Lower Silurian 
rocks, upon the upturned and denuded edges of which the 
Carboniferous Limestone lies transgressively. The original 
upheaval of that range must have taken place at the 
period of geological time represented by the interval 
between the Lower Silurian and the Carbonifeions Lime- 
stone formations. If, in following the range along its 
course, we found at last the Carboniferous Limestone 
also highly inclined and covered unconformably by the 
Upper Coal-measures, we should know that a second uplift 
of that portion of the ground had taken place between 
the time of the Limestone and that of the Upper Coal- 
measures. By this simple and obvious kind of evidence 
the relative ages of different mountain chains may be com- 
pared. In most great mountain-chains, however, the rocks 
have been so intensely crumpled, and even inverted, that 
much labour may be required before their true relations can 
be determined. 

The Alps offer an inetructive example of a great mountain chain 
fVtmied by repeated Tiiovementfi during a long succeBsion of geologi- 
cal jteriods. Ah has been alifody stated, the central portions of the 
chain consiNt of gneiss, schists, granite, and other crystalline rocks, 
partly referable to the Aroheean series, but many of which appear to 
(Mi metamorphosed formations of Palnoxoic, Secondaiy, and even of 
older Tertiary age. 

It would appear therefore that the first outlines of the Alps were 
traced out even in Archeean times, and that after submeiwnce, and 
the deposit of Palssozoic formations along their flanks, if not over 
most of their site, they were re-elevated into land. From the re- 
lations of the Mesozoic rocks to each other^ we may infer that 
several renewed nplifts after siiocessive denudations took place before 
the beginning of the Tertiary formations. A large part of the range 
was, as we have seen, submerged during the iS^ene {leriod under 
the waters of that wide sea which spread across the centre of the 
Old World, and in which the Nummulitic Limestone and Flysch were 
deposited. But about the close of that peri<Ml the grand upheavri 
took place to which the present magnitude of the mountains is 
chiefly due. The older Tertiary rocks, previously horizontal under 
the sea, were raised up into land, cnimpled. dislocated, inverted, 
together with all the older formations of the chain. So intense wsj 
the compression to which the Eocene clays and san ds were subjecte d 

^ Cambridge PhiL Trane., vol. xi. pt. ili. 
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tiiftt they were oonyerted into rooka as hard and cryatalline aa many 
the Pahaosoio maaaea. It ia atranm to reflect that the endiu^ 
materiala out of which ao many of the moantaiaa, c"'^ 
naolea of Ihe Alpa have been fonned are of no hifj^er 
tiqnitythan the London Clay and other aoft Eoorae 

aonth of England. After the paroxysm of elevation . 

or more laigo lakes were fonned along the northern baae of the 
mountama. In theae hollows the Swiss molasse accumulated to a 
depth of more than 6000 feet — a mat pile of slowly formed gravels, 
aands, and olaya That the sea j^ed oocasionid ac-cess to the region 
is shown by the interpolation or bands containing marine oiganisms, 
aa already stated (anfe, p. S68). Not improbably a gradual sub- 
sidence of the region was going on dnri^ the formation of the 
molasse. But towards the close of the Miocene period another great 
epoch of monntain<making was ushered in. The lakes disappeared, 
and their thick sediments were thrust up into laige, broken, moun- 
tain masses. 'The Right, Kossberg, and other prominent heights 
along the northern flank of the Al^ are formed of those upturned 
lacustrine deposits. Since that great movement no paroxysm 
seems to liave affected the Alpine r^on. Ceaseless changes, 
indeed, have been in progress, but they have been due not so much 
to snbterranean causes as to those subaerial forces which are still so 
active. 

The gradual evolution of a continent during a long succession of 
geological periods has been admirably worked out for North 
Amenca ^ Dana, Ring, Hayden, Newberry, Powell, Dawson, and 
others. The general diaraoter of the structure is extreme sim- 
plicity, as compared with that of the Old World. In the Rocky 
Mountain region, for example, while the Pal(D07x>io formations lie 
unoonformabTy upon the Arcmroan gneiss, there is, according to King, 
a regular conformable sequence fl'om the Lower Silurian to the 
Jurassic rocks. During the enormous interval of time represented 
by these massive formations what is now the axis of the continent 
remained undisturbed save by a gentle and protracted subsidence. 
In the great depression thus produced all the Palffiozoic and a great 

J art of the Mesozoic rocks were accumulatod. At tho close of the 
urassic period the first great upheavals took place. Two lofty 
ranges of mountains,— the Sierra Nevada (now with summits more 
than 14,000 feet high) and the Wahsatoh, — 400 miles apart, were 
pushed up from the* great subsiding area. Tliese movements were 
followed by a prolonged subsidence, during which Crotaceous sedi- 
ments iccumulated over the Rocky Mountain region to a depth of 
9000 feet or more. Thou came another vast uplift, whereby the 
Cretaceous sediments were elevated into the crest of the mountains, 
and a parallel coast-range was formed fronting the Pacific. Intense 
metamorohism of the Cretaceous rocks is stated to have taken 
place. During the Tertiary ages the Rocky Mountains were perma- 
nently raised above the sea, and gradually elevated to their pMsent 
height. Vast lakes exist^'d among them, in which, as in the 
Miocene basins of the Alps, enormous musses of sediment accumu- 
late. The slopes of the laud wore clothed with an abundant vege- 
tation, in which, as already stated (antc^ p. 866), we may trace the 
ancestors of many of the living trees of North America. One of 
the most striking features in the later phases of this histoiy was the 
outpouring of great floods of trachyte and other lavas from many 
points and fissures oyer a vast space of the Rooky Mountains. In 
the Snake River region these lavas have a depth of 700 to 1000 
feet, over an area 800 miles in breadth. 


These examples show that the elevation of mountains 
has been occasional and, so to speak, paroxysmal Long 
intervals elapsed when a slow subsidence took place, but at 
last a point was reached when the descending crust, unable 
any longer to withstand the accumulated lateral pressure, 
forced to find relief by rising into mountain ridges. 
With this effort the elevatory movements ceased. They 
were followed either by a stationary period, or more usually 
by a renewal of the gradual depression, until eventually 
relief was again obtained by upheaval, sometimes along new 
lines, but often on those which had previously been used. 

We see also how, by such enormous compression, the 
rocks should have acquired a cleavage structure 
p. 308). Soft clays have been squeezed and folded till 
they have become hard fissile slates. So intense have been 
the corrugation and compression that the strata have under- 
gone a chemical rearrangement of their particles ; they 
have been “ metamorphosed ” or changed into schists and 
gneisses, if indeed some portions of them have not been 
actoally fused and intruded into the surrounding masses as 
igneous rocks. 

The consideration of these changes enables ns to realize 
why the strata of a great monntain cludn should rise into 


» 

steeper folds as they are traced away from the plains, until 
they are found at last folded back upon themselves, and 
the older are made to overlie the yonnger. Instead of over- 
lying the central and more ancient masses of the range, they 
seem really to dip into and under them, so that a section 
across the region might convey the impression of a great 
syncline inst^ of a great and complicated anticline. This 
fan-shaped arrangement of the rooks may be observed even 
in the single mountains of a great chain. Mount Blanc is 
a familiar example. 

Another piece of geological structure is sometimes brought 
vividly before us by the examination of these regions of 
disturbance. Not only have the rooks been crumpled and 
inverted ; they liave likewise been traversed by great dis- 
locations. Those on one side of a fissure have l^en pushed 
bodily over those on the other side, or they have experienoed 
a vertical displacement of hundreds or even thousands of 
feet As a ml^ however, dislocations are more easily traced, 
if they are not also larger and more numerous, among the 
low grounds than among the mountains. One of the most 
remarkable and important faults in Europe is that which 
bounds the southern edge of the Belgian coal-field. It can 
be traced across Belgium, has recently been detected in the 
Boulonnais (on^s, p. 350, note\ and may not improbably run 
beneath the Secondary and Tertiary rocks of the south of 
England. It is a remarkable fact that faults which have a 
vertical displacement of many thousands of feet produce 
little or no effect upon the surface. The great Belgian fault, 
for example, is crossed by the valleys of the Meuse, and other 
northerly-flowing streams. Tet so indistinctly is it marked 
in the Meuse valley that no one would suspect its existence 
from any peculiarity in the general form of the ground, and 
even an experienced geologist, until he had learned tibe 
structure of the distnet, would scarcely detect any fault at 
all 

With the fractures along mountain chains we may connect 
the hot springs so frequently to be met with in these regions. 
Bat the most important connexion with the heated interior 
is that established by volcanic vents. The theory of secular 
contraction, while affording a rational explanation of the 
origin of tho great terrestrial ridges, serves at the same time 
to show why volcanoes should so frequently rise along these 
ridges {arUe^ p. 254). The elevation of the crust, by 
dimbishing the pressure on the parts beneath the upraised 
tracts, permits them to assume a liquid condition, and to 
rise within reach of the surface when, driven upwards by 
the expansion of superheated vapours, they are ejected m 
the form of lava or ashes. 

It appears therefore that the present oontonrs of the 
•earth’s surface must be due in large measure to the effects 
of the contraction of a cooling globe. The crust has been 
repeatedly corrugated, sometimes suffermg sudden and 
paroxysmal shooks, at other times undergoing slow and long- 
continued upheaval and depression. 

Bat these subterranean movements form only one phase 
of the operations by which the outUnes of the land have 
been produced. They have ridged up the solid crust above 
the sea-level, and have thus given rise to land, but the land 
as we now see it has acquired its features from the prolonged 
and varied action of the epigene agents upon rocks of vexy 
varied heights and powers of resistance. 

It is evident that, as a whole, the land suffers ceaseless 
erosion from the time that it appears above water. It is 
likewise clear, from the nature of the materials composing 
most of the rocks of the land, that they have been derived 
from old denudations of the same kind. And thus, side 
by side with the various upheavals and sabsidences, there 
has been a continuous removal of materials from the limd, 
and an equally persistent deposit of these materials under 
water, and consequent growth of new rooks. 
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This degradation of the inifaoe may be aptly compared 
to a prooeas of acalptaringi which beglne as soon as the land 
emerges from the sea, and never ceases so long as any por- 
tion of the land remains above water. The implements 
employed by nature in this great work are those epigene 
forces whose operations have already been described. Each 
of them, like a special kind of graving tool, produces its 
own characteristic impress on the land. The work of rain, 
of frost, of rivers, of glaciers^ can be readily discriminated, 
though they all combine harmoniously towards the achieve- 
ment of their one common task. Hence the present con- 
tours of the land must depend partly (1) on the vigour with 
which the several epigene agents perform their work of 
erosion, (2) on the original configuration of the ground, 
and tile infihence it may have hid in guiding the opera- 
tions of these agents, and (3) on the varying structure and 
powers of resistance possessed by the rocks. 

1. Taking a broad view of denudation, we may conveni- 
ently group together the action of air, frost, springs, rivers, 
glaciers, and the other agents which wear down the surface 
of the land, under the one common designation of subaerial, 
and that of the sea as marine. The general results of sub- 
aerial action are — to furrow and channel the land, to erode 
valleys, to sharpen and splinter the ridges of mountains, 
and ^ 118 , while roughening, to lower the general surface 
and carry out the detritus to tho sea. The action of the 
sea, on the other hand, is to plane down the land to the 
level at which the influence of breakers and ground-swell 
ceases to have any erosive effect ; the fiat platform, so often 
visible between tide-marks on a rocky exposed coast-line, 
is an impressive illustration of the tendency of marine 
denudation. The combined result of subaerlal and marine 
action, if unimpeded by any subterranean movement, would 
evidently be to reduce the laud to one general level under 
the sea. For, except in that upper marginal soue where 
the waves and tidal currents play, the waters of the ocean 
protect the solid rooko which they cover. And the rocks 
indeed can find no permanent protection anywhere else. 
But to reduce a large area of land such as a continent to 
the condition of a sAmarine plain, would require a longer 
period of time than seems to have elapsed between two 
epochs of upheaval Traces of ancient plains of marine de- 
nudation are to be met with in Scandinavia and in Scotland, 
on but a comparatively small scale, as if there bad been time 
for only a narrow platform to be formed before the next 
{Hiroxysm of contraction and uplift completely renovated 
the geography of the region. 

Instep of trying to estimate how much work is done by 
each of the subaerial agents in eroding the land, we gmn a 
much more impressive idea of the r^ity and magnitude 
of their work as a whole by treating their operations as one 
great process, the effects of which can be actually measured. 
The true gauge of the present yearly waste of the surface 
of the land is furnished hy the amount of mineral nmtter 
carried every year into the sea by rivers. This mineral 
matter is portiy in mechanical suspension, partly in chemical 
solution, and is to no small extent push^ in the form of 
shingle and sand along the bottoms of the streams. Some 
data respecting its amount have been already given {ante, 
pp. 274, 278). If we take the ratios furnished by the 
Mississippi as a fair average, which, from the vast area and 
varied climatal and geographical (Procters of the region 
drained by that river, they probably are, then we learn that 
of a foot is worn away from the general surface of 
the land every year. At this rate, if the present erosion 
could be sustained, the whole American continent, of which, 
according to Humboldt, the mean height is 748 feet, would 
be worn down to the sea-level in about 4j^ millions of years 
—a comparatively short period in geological chronolo^. 
It is obvmns, however, that the denudation is not equm^ 


distributed over the whole surface of the land. If ^i^th 
of a foot Ib the mean rate from the whole surface, then some 
parts, including the more level grounds, must lose very 
much less than that amount, while other parts, such as the 
slopes and valleys, must lose very much more. The pro- 
portions between these extremes must continually vary 
throughout every country, according to angle of declivity, 
nature of surface, amount and distribution of rainfall, and 
whether the rain is spread over the year or concentrated 
into a short period. 

The proportion between the area covered by the more 
level ground of a country, where the rate of denudation is 
least, and that of the doclivitios, valleys, and stream chan- 
nels, where that rate is greatest, may be assumed as nine to 
one. The extent of the annual waste may be farther taken 
to be nine times greater over the latter than over the former, 
80 that, while tho more level parts of the surface have been 
lowered 1 foot, the valleys have lost 9 feet Taking the 
mean rates of waste over the whole area to be 
a foot per annum we find that on these data the annual loss 
amounts to ^ths of a foot from the flatter grounds and 5 
feet from the valleys in 6000 yeara This is equal to a loss 
of 1 foot from the former iu 10,800 years and from the 
later in 1200 years, or to Ath of an inch from the one in 
75 and from the other in 8| years. At this rate of erosion, 
a valley 1000 feet deep may be excavated iu 1,200,000 
years. These estimates are only approximations to the 
truth, but they are valuable in directing attention to the 
real efficacy of the apparently insignificant subaerial denuda- 
tion now in progress. Any other estimates of the relative 
amount of material worn away from the different parts of 
the surface may be taken, but the mean annual loss from 
the whole area, as ascertained by the river discharge, re- 
mains unofiected. If we represent too large an amount as 
removed from the valleys we diminish the loss from the 
open country, or if we make the contingent derived from 
the latter too great we lessen that from the former. 

2. From this reasoning it follows that, apart altogether 
from irregularities of surface due to inequalities of upheaval, 
every area of land exposed to ordinary subaerial action 
must, in the end, be (^nneled into a system of valleys. 
Even a smooth featureless tract elevated unifornUy above 
the sea would eventually be widely and deeply eroded. 
Nor would this require a long geological period for, at 
the present rate of waste in the Mississippi basin, vaUeys 
800 feet might be carved out in a million years. Un- 
doubtedly the original features superinduced by subter- 
ranean action would guide and mc^y the operations of 
running water, though their influence would certainly wane 
as the features themselves slowly disappeared. In no case 
probably would the abori|pnal contour remain through a 
succession of geological periods. Traces of it mi^^t stm be 
discernible, but they would be well-nigh effaced by the new 
outlines produced by the superficial agents. In the vast 
tablelands of Colorado and the other western regions of 
the United States an impressive picture is visible of the 
results of mere subaerial erosion on undisturbed and nearly 
level strata. Systems of stream-courses and valleys, river 
gorges unexampled elsewhere in the world for dep^ and 
length, vast winding lines of escarpment, like ranges of sea- 
cii&, terraced slot^ rising from plateau to plateau, huge 
buttresses and solitary stacks standing like islands out of 
the plains, great mountain masses towering into picturesque 
pealu and pinnacles cleft by innumerable gullies, yet every- 
where marked by the parallel bars of the horizontal strata 
out of which they have been carved — these are the orderly 
symmetrical characteristics of a county where the scenery 
is due entirely to the action of subaerial agents on the one 
hand and ^ varying resistance of perfectly regular stratified 
rocks on the otW. The Alps, on the contrary, present an 

f 



374 


GEOLOGY 


[til PHTBlOO&jLPHlOAL. 


ioBtraotive example of the kind of seeDery that ariseB where 
a macs of high groand has resulted from the intense oor 
mgation and upheaval of a complicated series of stratified 
and Giystalline rocks, subsequendy for a vast period carved 
by rain, frost, springs, and glaciers. We see how, on the 
outer flanks of those mountains among the ridges of the 
Jura, the strata begin to undulate in long wave-like ridges, 
ami how, as we enter the main chain, the undulations 
assume a more gigantic tumultuous character, until, along 
the central heights, the mountains lift themselves towards 
the sky like the storm-swept crests of vast earth billows. 
The whole aspect of the ground suggests intense commotion. 
Where the strata appear along the cliffs or slopes they may 
often be seen twisted and crumpled on the most gigantic 
scale. Out of this complicated mass of material the sub- 
aeiial forces have been ceaselessly at work since its first 
elevation. They have cut out valleys, sometimes along the 
original depressions, sometimes down the slopes. They 
have eroded lake-basins, dug out corries or notched 

and furrowed the ridges, splintered the crests, and have left 
no part of the origin^ surface unmodified. But they have 
not effaced all traces of the convulsions by which the Alps 
were upheaved. 

3. The details of the sculpture of the land have mainly 
depended on the nature of the materials on which nature’s 
erosive tools have been employed. The joints by which all 
rooks are traversed have served as dominant lines along 
which the rain has filtered, and the springs have risen, and 
the frost wedges have been driven. On the high bare 
scarps of a high mountain the inner structure of the mass 
is laid open, and there the system of joints is seen to have 
determined the lines of crest, the vertical walls of cliff and 
precipice, the forms of buttress and recess, the position of 
cleft and chasm, the outline of spire and pinnacle. On the 
lower slopes, even under the tapestry of verdure which 
nature delights to hang where she can over her naked rocks, 
we may detect the same pervading induence of the joints 
upon the forms assumed by ravines and crags. Each kind 
of rock, too, gives rise to its own characteristic form of 
scenery. The massive crystalline rocks, such as granite, 
yield each in its own fashion to the resistless attacks of the 
denuding forces. They are broadly marked off from the 
stratified rocks in which the parallel bands of the bedding 
form a leading feature in every cliff and bare mountain slope. 
Among the latter rocks also very distinctive types of surface 
may be observed. A range of sandstone hills, for example, 
presents a marked contrast to one of limestone. 

In the physiography of any region, the piountains are 
the dominant features. A true mountain chain consists of 
rocks which have been crumpled and pushed up in the 
manner^ already described. But ranges of hills almost 
moimtainous in their bulk may be formed by the gradual 
erosion of valleys out of a mass of original high ground. 
In this way some ancient tablelands, those of Norway and 
of the Highlands of Scotland, for example, have been so 
channeled by deep fjords and glens that they now consist 
of massive rugged hills, either isolated or connected along 
the flanks. The forms of the valleys thus eroded have been 
governed partly by the structure and composition of the 
rocks, and partly by the relative potency of tlie different 
denning a^nts. Where the influence of rain and frost 
has been slight, and the streams, supplied from distant 
sources, have had sufficient declivity, deep, narrow, precipi- 
tous ravines or gorges have been excavated. The cafions 
of the Colorado are a magnificent example of this result. 
Where, on the other hand, ordinary atmospheric action has 
been more rapid, the sides of the river channels have been 
attacked, and open sloping glens and valleys have been hol- 
lowed out A gorge or defile is usually due to the action of 
a waterfaU, which, beginning with some abrupt declivity or 


precipice in the course of the river when it first commenced 
to flow, or caused by some hard rock crossing the channel 
has eaten its way backward, as already explained (p. 276). 

Lakes may have been formed in sevei^ ways. 1. By 
subterranean movements as, for example, during those which 
gave rise to mountain cliains. But these hollows, unlese 
continually deepened by subsequent movements of a similar 
nature would be filled up by the sediment continually 
washed into them from the adjoining slopes. The numer* 
ous lakes in such a mountain system as the Alps cannot be 
due merely to this cause, unless we suppose the upheaval 
of the mountains to have been geologically quite recent, or 
that subsidence must take place continuously or ^riodicdly 
below each independent basin. But there is evidence that 
the upheaval of the lakes is not of recent date, while the 
idea of perpetuating lakes by continual subsidence would 
demand, not in the Alps merely, but all over the northern 
hemisphere where lakes are so abundant, an amount of sub- 
terrauean movement of which, if it really existed, there 
would assuredly be plenty of other evidence. 2. By irre^- 
larities in the deposition of superficial accumulations priox 
to the elevation of the land or during the disappearance of 
the ice-sheet. The numerous tarns and lakes enclosed 
within mounds and ridges of drift-clay and gravel are ex- 
amples. 3. By the acccumulation of a barrier across the 
channel of a stream and the consequent ponding back of the 
water. This may be done, for instance, by a landslip, by 
the advance of a glacier across a valley, or by the throwing 
up of a bank by the sea across the mouth of a river. 4, 
By erosion. The only agent capable of excavating hollowa 
out of the solid rock such as might form lake-basins is 
glacier-ice p. 282). It is a remarkable fact, of which 
the significance may now be seen, that the innumerable lake- 
basins of the northern hemisphere lie on surfaces of intensely 
ice-worn rook. The strise can be seen on the smoother 
rock-surfaces slipping into the water on all sides. These^ 
strise were produced by icu moving over the rock. If the 
ice could, as the strise prove, descend into the rock-basins 
and mount up the farther side, smoothing and striating the’ 
rock as it went, it could erode the basins. It is hardly 
possible to convey in words an adequate conception of the 
enormous extent to which the north of Europe and North 
America has had its surface ground down by ice. Ihe 
ordinary rough surfaces produced by atmospheric disintegra- 
tion hare been replaced by a peculiar flowing contour which 
is traceable even to below the sea-level. 

In the general subaerial denudation of a country, innu- 
merable minor features are worked out as the structure of 
the rocks controls the operations of the eroding agents. 
Thus, among comparatively undisturbed strata, a hard bed 
resting upon others of a softer kind is apt to form along ita 
outcrop a line of cliff or escarpment. Though a long range 
of such cliffs resembles a coast that has been worn by the 
sea, it may be entirely due to mere atmospheric waste. 
Again, the more resisting portions of a rock may be seen 
projecting as crags or knolls. An igneous mass will stand 
out as a bold hill from amidst the more decomposable strata 
through which it has risen. These features, often so- 
marked on the lower grounds, attain their most conspicuous 
development among the higher and barer parts of tho 
mountains, where subaerial disintegration is most rapid. 
The torrents tear out deep gullies from the sides of the- 
declivities. Corries are scooped out on the one hand, and 
naked precipices are left on the othtt. The hiurder bands 
of rock project as massive ribs down the slopes, shoot np 
into prominent aiguilles, or give to suffimits the notched 
saw-like outlines they so often pUMient. 

Tablelands may sometimes ariie from the abrasion of hard 
rocks and the production of a level plain by the action of 
the sea, or rather of that action combined with the previona 
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degradation of the land by sabaeiial waste. But most of when, by tlie lessening of their declivity, their carrying 
the gr^t tablelands of the fflobe seem to be platforms of power is diminished (p. 276-7). The great piA-iniy of the 
Httle-disturbed strata which have been upraised bodily to a earth’s surface are due to this deposit of gravel, sand, and 
considerable elevation. No sooner, however, are they placed loam. They are thus monuments at once of the destructive 
m that position than they are attacked by running water, and reproductive processes wMch have been in progress un- 
and begin to be hollowed out into systems of valleys. As oeasingly since the first laud rose above the sea and the first 
the valleys sink, the platforms between^ them grow into shower of rain fell Every pebble and particle of their soil, 
narrower and more definite ridges, until eventually the once part of the distant mountains, has travelled slowly and 
level tableland is converted into a complicated network of fitfully downward. Again and again have these materials 
Mils and valleys, wherein, nevertheless, the key to the whole been shifted, ever moving downward and sea- ward. For 
arrangement is furnished by a knowledge of the disposition centuries, perhaps, they have taken their share in the fe^ 
and effects of the flow of water. The examples of this tility of the plains and have ministered to the necessities of 
process brought to light in Colorado, Wyoming, Nevada, flower and tree, of the bird of the air, the beast of the field, 
and the o&er western regions, by Newberry, King, and of man himself. But their destiny is still the great 
Bayden, Powell, and other explorers, are among the most ocean. In that bourne alone can they find undisturbed 
atriking monuments of geological operations in the world, repose, and there, slowly accumulating in massive beds, they 
The materials worn from the surface of the higher are will remain until, in the course of ages, renewed upheaval 
spread out over the lower grounds. We have already traced shall raise them into future land, there once more to pass 
how streams at once begin to drop their freight of sediment through the same cycle of change. (a. ge.) 
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G EOMETEY has been divided since the time of Euclid 
mto an “ olementaiy ” and a “ higher ** part The 
contents and limits of the former have been fixed by 
Euclid’s Memcnts. The latter included at the time of 
the Greek mathematicians principally th^jroperties of the 
conic sections and of a few other curves. Ime methods used 
in both were essentially the same. These began to be re^ 
placed during the 17th century by more powerful methods, 
invented by Eoberval, Pascal, Dosaigues, and others. But 
the im[>etU8 which higher geometry received in their works 
was soon arrested, in consequence of the discoveries of 
Descartes, — the new calculus to which these gave lise 
absorbing the attention of mathematicians almost ex- 
clusively, until Monge, at the end of the 18th century, 
re-establi^ed ^*pure” os distinguished from Descartes’s 
“coordinate” (or analytical) geometry. Since then the 
purely geometrical methods have been continuously ex- 
tended, especially by Poncelet, Steiner, Von Staudt, and 
Cremona, and in England by Hirst and Henry Smith, to 
mention only a few of the leading names. 

Whilst higher geometry thus made most rapid progress, 
the elementary part remained almost unaltered. It has 
been taught up to the present day on the basis of Euclid’s 
EleinentSf the latter being either used directly as a text- 
book (in England), or being replaced (in most parts of the 
Continent) by text-books which are essentially Euclid’s 
Elementa rewritten, with a few additions about the men- 
suration of the cii^e, cone, cylinder, and sphere. Only 
within a very recent period have attempts been made to 
change the character of the elementary part by introducing 
some of the modem methods. 

We shall give in this article — ^first, a survey of elemen- 
tary geometry as contained in Euclid’s Elementa, and then, 
in form of an independent treatise, an introduction to 
higher geometiy, based on modem me^ods. In the 
former part we shall suppose that a copy of Euclid’s 
Elementa is in the hands of the reader, so that we may 
dispense, as a rule, with giving proofs or drawing figures. 
We thus shall give only ihe contents of his propositions 
grouped together in such a way as to show their connexion, 
and often expressed in words which differ from the verbal 
translation in order to make their meaning clear. It will 
make little difference which of the many English editions 
of Euclid’s Elementa the reader takes. Of these we may 
mention Simson’s, Potts’s, and Todhunter’s. 

Section I. — Elementary or Euclidian Geometry. 

The Axiom. 

^ § 1. The object of geometry is to investigate the proper- 
ties of space. The first step must consist in establishing 
those fundamental properties from which all others follow 
by processes of deductive reasoning. They are laid down 
in me Axioms, and these ought to form such a system t^t j 
nothing need be added to them in order. fully to charac- 
terise space, and that nothing may be left out without mak- 
ing the system incomplete. They must, in fact, completely 
“define” spi^ Several such systems are conceivable. 
Euclid has given one, others have been put forward in 
recent times Eiemann (Abhandl. der Wnigl OeaeUach. 
m OS^mgm^ voL xiiL), by Helmholz {Gottinger iVocA- 
riekten, June 1868), and by Grassmann {Auaddmmgdehre 
tm 1844). How many axioms the system ought to con- 
taim and which system is the simplest^ may be said to be 


still an open question. We shall consider only Euclid’s 
system. 

§ 2. The axioms are obtained from inspection of space 
and of solids in space, — Whence from experience. The same 
source gives us the notions of the geometrical entities to 
which the axioms relate, viz., solids, surfaces, lines or 
curves, and points. A solid is directly given by exj^ 
rience ; we have only to abstract all material from it in 
order to gain the notion of a geometrical solid. This has 
shape, size, position, and may be moved. Its boundary or 
boundaries are called surfaces. They separate one part of 
space from another, and are said to have no thickness. 
Their boundaries are curves or lines, and these have 
length only. Thoir boundaries, agedn, are points, which 
have no magnitude but only position. We thus come in 
three steps from solids to points which have no magnitudej 
in each step we lose one extension. Hence wo say a solid 
has three aimensions, a surface two, a lino one, and a point 
none. Space itself, of which a solid forms only a part, is 
also said to be of three dimensions. The same thing is 
intended to be expressed by saying that a solid has length, 
breadth, and thicknes^ a surface le^th and breadth, a line 
length only, and a point no extension whatsoever. 

Euclid gives the essence of these statements as defini- 
tions : — 

Def. 1, 1. A poirU ia that which has no porta, or which haa no mag* 
nUude. 

Dcf. 2, I. A line ia length without Jireadth, 

Dt»f. 6, 1. A aypefrficica ia thaJt which haa only length and httadth* 
Def. 1, XI. A aolul ia that which haa length, breadth, and thick* 
neaa. 

If we allow motion in geometry, — and it seems impos- 
sible to avoid it,— we may generate these entities by 
moving a point, a line, or a suiface, thus : — 

The path of a moving point ie a line. 

T})e path of a moving line is, in general, a surface. 

1'he patli of a moving surface is, in general, a solid. 

And we may then assume that the lines, surfaces, and 
solids, as defined before, can all be generated in this man- 
ner. Eri>m this generation of the entities it follows again 
that the boundaries — the first and last position of the mov- 
ing element — of a line ore points, and so on; and thus we 
come back to the considerations with which we started. 

Euclid points this out in his definitions, — Def. S, L, 
Del 6, 1., and Del 2, XI. He does not, however, show 
the connexion which these definitions have with those 
mentioned before. When points and lines have been 
defined, a statement like Del 3, I, “ The extremities of a 
line are points,” is a proposition which either has to be 
proved, and then it ia a theorem, or which has to be taken 
for granted, in which case it is an axiom. And so with 
Del 6, L, and Def. 2, XL 

§ 3. Euclid’s definitions mentioned above are attempts to 
describe, in a few words, notions which we have obtained 
by inspection of and abstraction from solids. A few more 
notions have to be added to these, principally those of the 
simplest line — the straight line, and of the simplest surface 
— ^the flat surface or pl^e. These notions we possess, but 
to define them accurately is difficult. Euclid’s De^tion 
4, L, “A straight line u that which lies evenly between 
its extreme points,” must be meaningless to any one who 
has not the notion of straightness in his Heither 

does it state a nroDerty of the straight line which can be 
used in any niruier investiga^on. Such a property is 
given in Axiom 10, 1. It is really ibis axiom, together 
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with PoBtolatoi 2 and 3, whidi obanusteiixeB the atiaight 
lina 

Whilst for the straight line the yerbal definition and 
axiom are k^t apart, Euclid mixes them up in the case of 
the plane. Here the Definition 7, 1, includes an axiom. 
It defines a plane as a surface which has the property that 
every stiaisht line which joins any two points in it lies 
alto^ther in the surface. But if we take a straight line 
and a point in such a siufaoe, and draw all straight lines 
which join the latter to all points in the first line, the 
surface will be fully detemwed. This construction is 
therefore sufficient as a definition. That ev^ other 
straight line which joins any two points in this surface 
lies ^together in it is a further property, and to assume it 
gives another axiom. 

Thus a number of Euclid’s axioms are hidden among 
his first definitions, A still greater confusion exists in 
the present editions of Euclid Mtween the postulates and 
axioms so-called, but this is due to later editors and not 
to Euclid himself. The latter had the last three axioms 
put together with the postulates (aln^/xara), so that these 
were meant to include all assumptions relating to space. 
The remaining assumptions which relate to magnitudes in 
general, viz., the first eight axioms” in modem editions, 
were called ^^common notions” (KotvaX fri'ouu). Of the latter 
a few may be said to be demitions. Thus the eighth 
might be taken as a definition of equal,” and the seventh 
of halves. If we wish to collect the axioms used in 
Euclid’s Elements^ we have therefore to take the three 
postulates, the last three axioms as generally given, a few 
axioms hidden in the definitions, and an axiom used by 
Euclid in the proof of Prop. 4 and on a few other occa- 
sions, viz., that figures may be moved in space without 
change of shape or size. 

. We shall not enter into the investigation how far the 
assumptions which would be included in such a list are 
sufficient, and how far they are necessary. It may be 
sufficient here to state that from the beginning of a 
geometrical science to the present century attempts without 
end have been made to prove the last of Euclid’s axioms, 
that only at the beginning of the present century the 
futility of this attempt was shown, and that only within the 
last twenty years the true nature of the connexion between 
the axioms has become known through the researches of 
Biemann and Helmholz, although Grassmann had pub- 
lished already, in 1844, his classical but long-neglected 
Ausdehnmgd^re. 

§ 4. The assumptions actually made by Euclid may be 
stated as follows : — 

1. Straight lines exist which have the property that any one of 
them may he produced both ways without liimt, that through any 
two points in space such a line may be drawn, and that any two of 
them coincide throughout their indefinite extensions as soon as two 
points in the one coincide with two points in the other. (This 
gives the contents d Def. 4, part of Def. S5, the first two Postulates, 
and Axiom 10.] 

2. Plane surfaces or planes exist having tlie proiM>rty laid down 
in Def. 7, that every straight line joining any two j^oints in such a 
surface lies altogether in it. 

8. Right angles, as defined in Def. 10, are possible, and all right 
angles are equal ; that is to say, wherever in simee we take a 
plane, and wherever in that plane we construct a right angle, all 
angles thus constructed will be e<iual, so that any one of them may 
be made to coincide with any other. (Axiom 11.) 

4. The 12th Axiom of Eoclid. This we shall not state now, but 
only introduce it when we cannot proceed any further without it 

6. Figures mi^ be freely moved in st>ace without change of 
shape or size. This is assumed by Euclid, but not stated as an 
axiom. 

6. In any plane a circle may be described, having any point in 
tihat plane as centre, and its distance from any other point in that 
plane as radius. (Postulate 8.) 

Ibe definitions which have not been mentioned are all 
** nominal definitions,” that is to say, they fix a name for a 


thing described. Many of them overdetermine a flgura 
(Compare notes to definitions in Simson’s or Todhunter’s 
Mition.) 

§ 5. Euclid’s Elements are contained in thirteen books. 
Of these the first four and the sixth are devoted to plane 
geometry,” as the investigation of figures in a plane is 
generally called. The 5tli book contains the theory of 
proportion which is used in Book VL The 7th, 8th, 
and 9 th books are purely arithmetical, whilst the 10th 
contains a most ingenious treatment of geometrical irrational 
quantities. These four books will be excluded from our 
survey. The romaining three books relate to figures in 
space, or, as it is generally called, to “ solid geometry.” The 
7th, 8th, 9th, 10th, 18th, and part of the 11th and 12^ 
books are now generally omitted from the school editions 
of the Element. In the first four and in the 6th book 
it is to be understood that all figures ore drawn in a 
plane. 

Book I. of Euclid’s Elements." 


g 6. According to the third itostulate it is possible to draw in 
any plane a circle which has its centre at any given point, and Its 
radius equal to the distance of this point from any other point 
given in the nlune. This makes it possible (Prop. 1) to construct 
on a given lino AB an equilateral triangle, by drawing first a 
circle with A as centre and AB as radius, and then a circle with B 
as centre and BA os radius. The point where these circles inter- 
sect— that they intersect Euclid quietly assumes— is the vertex of 
the required triangle. Euclid does not suppose, however, that a 
circle may be drawn which has its radius equal to the distance be- 
tween any two points unless one of the points be the centre. This 
implies also that we are not supposed to be able to make any 
straight line equal to any other straight line, or to carry a distance 
about in siiaco. Euclid therefore next solves the problem: It 
is required along a given straight line iVom a point in it to set 
off a distance equal to the length of another straight line given 
anywhere in the plane. This is done in two steps. It is shown in 
Prop. 2 how a straight line may be drawn from a given point equal 
in length to another given straight line not drawn from that point 
And then the problem itself is solved in Prop. 8, by drawing first 
through the given point some straight line of the required length, 
and then about the same point as centre a circle having this length 
as radius. This circle wul cut off from the given straight line a 
length equal to the required one. Now-a-days, instead of goina 
through this long procei^ we take a pair of compasses and set off 
the g^en length % its aid. This assumes that wo may move a 
len^h about without changing it But Euclid has not assumed it, 
and this iirooeeding would be fully justified bv his desire not to 
take for ^nted more than was necessary, if fie were not obliged 
at his very next step actually to make this ossumiition, though 
without stating it. 

I 7. We now come (in Prop. 4) to the first theorem. It is the 
fundamental theorem of Euclid’s whole system, there being only a 
very few propositions (like Props. 18, 14, 16, 1.), except those in the 
6th book and the first half of the 11th, which do not depend upon 
it It is stated very accurately, though somewhat clumsily, aa 
follows : — 


If two triangUa havj two sides of the one equal to two sides qf the 
other f each to eae\ and have aUo the angles contained by thoee sides 
equal to one another^ ihfy shall also have their bases or third sidle 
equal; and the two triangles dtall he equal; and their other angles 
shall be equal, each to each, namely, those to which the equal sides are 
opposite. 

That is to say, the triangles are 'Mdentically" equal, and one 
may be considered os a copy of the other. The proof is very simple. 
The first triangle is taken up and jdaecd on the second, so that the 
parts of the tnanglcs which are known to be e<pial fall upon each 
other. It is then easily seen that also the remaining jiarts of one 
coincide with those of the other, and that they are therefore equal. 
This process of applying one fi^rc to another Euclid scarcely uses 
again, though many proofs w'ould be simplified by doing so. The 
process intmuces motion into geometry, and includes, as already 
stated, the axiom that figures may be moved witliout change of 
shape or size. 

If the last proposition be applied to an isosceles triangle, which 
has two sides equal, we obtain the theorem (Prop. 6), if two sides 
of a triangle are equal, then the angles opposite these sides are 

Euclid’s proof is somewhat complicated, and a stumbling-block 
to mai^ schoolboys. The proof becomes mui h simpler if we con- 
sider l£e isosceles triangle ABC (AB-AC) twice over, once ss a 
triaai^ BAG, and once as a triangle CAB; and now remember that 

Xt — 
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AB| AO in the first m eo^nal respeotivdy to AC, AB in the second, 
«nd the tngles included Gy these sides axe equal Hence the tri* 
angles are equal, and the angles in the one are equal to those to the 
otSsr, Tie., those which are opposite equal sides, is., angle ABC to 
the first equals angle ACB in the second, as they are opposite the 
equal sides AC,and AB in the two trianwes. 

There follows the converse theorem (Prop. 6). two angUa in 
a triangle are egml, then the aidea oppoaite wm are equal, — is., the 
triangle is isosceles. The proof given consists in what is called a 
redtwtio ad abaurdum, a kind of proof often used by Euclid, 
and {»rincipally in proving the converse of a previous theorem. 
It assumes that the theorem to be proved is wrong, and then 
shows that this assumption leads to an absurdity, is., to a con* 
elusion which is in contradiction to a proposition proved before — 
that therefore the assumption made cannot be true, and hence that 
the theorem is true. It is often stated that Euclid invented this 
kind of proof, but the method is most likely much older. 

§ 8. It is next proved (hat ttoo trianaUa which hare the three aidea 
qfiheom equal respectively to ihoae of the other are idenlically equal, 
hence that the anglea of the one are equal respedively to thoae^ the 
other, thoaa heing equal which are opposite equal aides. This is 
Piw. 8, Prop. 7 containing only a first step towards its proof. 

I^ese theorems allow now of the solution of a number of pro- 
blema, viz. 

To bisect a giren angle (Prop. 9). 

To hiaeeb a given finite straight line (Prop. 10). 

To draw a straight Una perpethdicidarly to a given straigM line 
through a given ^inl in it (Prop. 11), and aUo through a given 
point not in H (Prop. 12). 

The solutions all depend npon properties of isosceles triangles. 

§ 9. The next three theorems relate to angles only, and might have 
been proved befoie Prop. 4, or even at the veiy beginning. The 
first (Prop. 13} says, Tlic anglea which one straight line mahes with 
another straight line on one side of it either are two right anales or 
are together equal to two right angles. This theorem would have 
been unnecessary if Euclid had admitted the notion of an angle 
such that its two limits are in the same straight line, and 
besides defined the snm of two angles. 

Its converse (Prop. 14) is of great use, inasmuch as It enables us 
to many cases to prove that two straight Unes drawn ftom the some 
point are one the continuation of the other. So also is 

Prop. 15. If two straight lines cut one another, the vertical or 
opposite anglea shall he equal 

1 10. EuoUd returns now to properties of triangles. Of great 
importance for the next steps (though afterwards superseded oy a 
more complete theorem) is 

Prop. 16. Jf one aide of a triangle he produced, tlte exterior angle 
shall he greoUer than eiilyer of the trUcHor opposite anglea. 

Prop. 17, Any two anglea qf a triangle are together leas than two 
right anglea, is an immediate consequence of it. By the aid of 
these two, the following fundamental proxterties of triangles are 
easily proved 

Prop. 18. The greater aide of enery triangle has the greater angle 
opposite to U ; 

Its converse, Prop. 19. The greater angle of every triangle is 
subtended by the greater aide, or has the greater side opposite to U ; 

Prop. 20. Any two aides of a triangle are together greater than 
the third side ; 

And also Prop. 21 . If from the ends of the side of a triangle there 
he drawn two straight lines to a point wuhin the triangle, these shall 
he leas than the oth^ two aidea of the triangle, hut shall contain a 
greater angle, 

§ 11. Having solved two problems (Props. 22, 23), he returns to two 
triangles which have two sides of the one equal respectively to two 
sides of the other. It is known (Prop. 4) that if the moluded 
angles are equal then the third sides are equed; and conversely 

a 8), if the third sides are equal, then the angles included by 
st aides are equal. From this it follows that if the included 
angles are not eq.aal, the third aides are not equal, and conversely, 



if the areaUr which contains the greater angle*,*' and conversely, that 
**if Ae third sides are unequal, that triangle containa the greater 
angle which containa the greater aide," These ore Prop. 24 and 
Prop. 25. 

1 12. The next theorem (Prop. 26) says that if two iriangUahane 
one side and hdo angles of Ac one equal respectively to one side and 
two angles of As other, vis,, in both triangles either the anglea ad- 
jaeeiU to As equal side, or one angle adjoxsni omd one angle opposite 
it, then As two triangles are identically equal. 

This theorem below to a group with Prop. 4 and Prop. 8. Its 
first case might have been mven immediately after Prop. 4, but the 
second case xequirai Prop. 16 for its proof. 

1 13. We come now to the InvesWtion of parallel straight lines, 
i,e,, of straight Itoes which lie to the same ^ane, and cannot be 
mod e to meet however tor they be produced either way. The in- 


vestigation, which Obsxts from Prop. 16. will become elsaier if atow 
be explained which are not all used by Euclid. If two 
straight lines M cut hy a third, the latter is now genenlly colled a 
** transversal " of the figure. It forms at the two points where it 
outs the given lines four angles with each. Those of the onsto 
which lie Mtween the given unes ore called interior angles, ana of 
these, again, any two imch lie on opposite sides of the transversal 
but one at each of the two points axe called ** alternate angles.'* 

We may now state Prop. 16 thns two atrouight Unsa wkUk 
meet are out by a transversal, Aoir dUemate anglea are vnsquah 
For the lines will form a triangle, and one of the alte^te aa^^ 
will be an exterior angle to the triangle, the other interior and 
opposite to it. 

tVom this follows at once the theorem contained to Prop. 27. 
fftwo straight lines which are cut hy a transvsraal make alternate 
anglea equal, the lines cannot meet, hovmer far they he produced, 
hmee Aey are parallel. This proves the existence of parallel lines. 

Pnm. 28 states the same fact in different forms. If a etraight 
line, filling on two other straight lines, make Ac exterior angle etfiod 
to Ac interior and opposite angle on the same side qf the line, or 
make the interior anglu on Ac same side together equal to two right 
angles, the two straight lines shall he mrallel to one antdher. 

Hence we know that, if two strught lines which are cut by a 
transversal meet, their alternate angles are not equal” ; and hence 
that. if alternate angles ore equal, then the lines are ^allel.” 

The question now arises, Arc the propositions converse to these 
true or not ? That is to say, ** If alternate angles are unequal, do 
the lines meet?" And the lines are parallel, are fldtexnats 
angles necessarily Mual ?” 

The answer to either of these two questions implies the answer 
to the other. But it has been found impossible to prove that the 
negation or the affirmation of either is troe. 

The difficulty which thus arises is overcome by Euclid assumiim 
that the first question has to be answered in the affirmative. Thu 
gives his last axiom (12), which we quote in his own words. 

Axiom 12,— a straight line meet two straight lines, so as to make 
Ac two interior anglea on Ac same aide qf it taken togsAer leas than 
two light anglea, these straight lines, being ccnMnnall^ produced, 
shall at UngA meet on that side on which are the anglea which are 
leas than two rigid anglea. 

The answer to the second of the above questions follows from this, 
and gives the theorem Prop. 29. ff a straight line fall on two 
parallel straight lines, U makes the alternate anglea equal to one 
another, and Ac exterior angle equal to the interior and opposite 
angle on the same side, and also the two interior angles on the same 
side together equal to two right anglea, 

5 14. With tills a now part of elementary geometry begins. 
The earlier pro])osition8 aze independent of this axiom, and would 
be true even if a wrong assumption had been made to it 
They all relate to figures in a plane. But a plane is only one 
among an infinite number of conceivable surfaces. We may draw 
figures on any one of them and study their properties. We may, 
for instance, take a sphere instead of the plane, and obtain 
'‘spbericel” in the place of "plane" geometry. If on one of 
these surfaces lines and ligures could be drawn, answering to all 
the definitions of our plane figures, and if the axioms with the ex- 
ception of the last all hold, then all propositions up to the 28th will 
be true for these figures. This is the case in spherical geometry if 
we substitute " shortest line" or "great circle” for "straight 
line," "small circle” for "circle," and if, besides, we limit all 
figures to a part of the sphere which is less than a hemisphere, so 
that two points on it cannot be opposite ends of a diameter, and 
therofore determine always one and only one great circle. 

For spherical triangles, therefore, all the important propositioiis 
4, 8, 26 ; 6 and 6 ; and 18, 19, and 20 will hold good. 

This remark will be sufficient to show the im|) 08 sibi]ity of provtog 
Euclid's last axiom, which would mean proving that tnis oxioi^ 
a consequence of the others, and hence that the theory of ptfaUels 
would hold on a spherical surface, where the other axioms do hold, 
whilst parallels do not even exist 

It foIlowB that the axiom in question states on inherent difference 
between the plane and other surfaces, and that the plane is only 
fully oharaoterized when this axiom is added to the other assump- 
tions. 

§ 16. The introduction of the new axiom and of paxallel lines 
leads to a new class of propositions. 

After proving (Prop. 30) that " two lines wkUh are each paraXUl 
to a third areparallet to each other,** we obtain Aw new properties 
of triangles contained in Prop. 32. Of thess Am second part is the 
most important, viz., the theorem, The three interior angles of 
ovary triangle are together equal to two right angles. 

As easy deductions not given by Euclid but added by fltosan 
follow the propositions about the angles to polygons, th^sn 
given in English editions as corollaries to Prop. 82. 

These theorems do not hold for spherical figures. The sum of the 
interior angles of a spherical triangle is always greater than two 
rl^t angles^ and increases with the axes. 
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1 16. The theory ot pmlleli m laoh may be Mid to be Sniebed 
with Prope. 88 and 84, which state properties of the parallelogram, 
is., of a (madrilateral formed by two pairs of parallels. They are— 
Prop. 88. r%s $traightlvM» uihicki^intht qf Uoo equal 

and vwralUl atraAght U/mb tawarde the sonis parte are themmeee 
equaS a/nd paraUel \ and 

Prop. 84. The (qpoaite eidea and anqlea qf a parallelogram are 
equal to oneanother. and the diameter (diagonal) bieeete the paraUek- 
gramt that is, divides it into two equal parte, 
g 17. The rest of the first book relates to areas of figures 
The theory is made to depend upon the theorems — 

Prop. 86. Farallelograme on the eame base and between the same 
parullele are equal to one another ; and 

Prop. 86. Parallelograme on equal baeee, and between the eame 
paralfele, are equal to one another. 

As each parallelogram is bisected by a diagonal, the last theorems 
hold also if the word parallelogram be replaced by ^‘triangle,’* as is 
done in Props. 87 and 88. 

It is to be remarked that Euclid proves these propositions only 
in the case when the parallelograms or triangles have their bases in 
the same straight line. 

The theorems converse to the last form the contents of the next 
three propositions, viz. ; — 

TuEonxM (Props. 40 and 41). — Equal trianglee^ tm theeameoron 
equal basee, in the same atraight line^ and on ine mine aide qf itj are 
between the eame parallels. 

That the two oases here stated arc given by Euclid in two sepa- 
rate propositions proved separately is characteristic of his method. 

g 18. TO compare areas of other figures, Euclid shows first, in 
Prop. 42, how to draw a parallelogram which ia equal in area to a 
given triangle, and has one qf its angles equal to a given angle. If 
the given angle is right, then the problem is solved to draw a ^^rcet^ 
angle ” equal in area to a given triangle. 

Next this parallelogram is tmiisformod into another parallelo- 
gram, whi^ haa one (g Ua aides equal to a given straight line, whilst 
u» angles remain unaltered. Tliis may be done by aid of the 
theorem in 

Prop. 48. The eomplemerUa of the parallelograms whUh are about 
the diameter of any parallelogram are equal to one another. 

Thus the problem (Prop. 44) is solved to eonatrucA a parallelogram 
m a given line, which ia eovol in area to a given trUmgU, and which 
haa one angU equal to a givm angle (gonerully a right angle). 

As eveiy polygon can be divided into a number or triangles, 
we can now construct a parallelogratn having a given angle, say a 


right angle, and being eouai m area to a given ppjygon. For each 
of the triangles into which the polygon has been divided, a parallelo- 
gram may & constructed, having one side equal to a given straight 
Unc, and one angle equal to a given angle. If these parallclogmtns 
be placed side by side, they may be added together to form a single 
parallel(mm, having still one side of the given length. This is 
done in Prop. 46. 

Herewith a means is found to compare areas of diilerent polygons. 
We need only construct two rectangles equal in urea to the ^ven 
polygons, and having each one side of given length. By comparing 
the unequal sides we are enabled to judge whether the areas are 
equal, or which is the greater. Euclid does not state tliis con- 
sequence, but the problem is taken up again at the end of the 
second book, where it is shown how to construct a square equal 
in area to a given polygon. 

§ 19. The first book concludes with one of the most important 
theorems in the whole of geometry, and one which has been cele- 
brated since the earliest times. It is stated, but on doubtful 
authority, that Pythagoras discovered it, and it has been calW bpr 
his name. If we call that side in a right-angled triangle which is 
oppe^te the right angle the hyiiotonuse, we may state it as 
followB 

Theorem of Pythagoras (Prop. 47).— /n every r^ht-angledtri- 
angle the square on the hypotenuse w equal to the sum qf the squares qf 
the other Mea. 

And conversely— 

Prop. 48. If me square described on one qf the sides of a triangle he 
equal to the squares described on the other aides, then the angle eontained 
by these two aides u a right angle. 

On this theorem (Prop. 47) almost all geometrical measurement 
depends, wM(^ cannot be directly obtains. 


Book II. 

I 20. The propodtiottB in the second book are very different in 
character firom those in the first; they all relate to areas of 
rectangles and squares. Their true sif^iftcance is best seen by 
stating them in an algebraic form. This is often done by expressing 
the lengths of lines by aid of numbers, which tell how many times 
a chosen nnit is contained in the lines. . If there is a unit to be 
found which is contained an exact number of times in each side of a 
rectangle, it is easily seen, and generally shown in the teaching of 
arithmetic* the rectai^e contains a number of nnit squares 


equal to the product of the numbers whioh^ msasuie the sides, a 
unit square being the square on the nnit line. If, however, no 
such unit can be found, this process requires that connexion between 
lines and numbers which is only established by aid of ratios of lines, 
and which is therefore at this stage altogether inadmissible. But 
there exists another way of connecting these propositions with 
algebra, based on modem notions which seem destined greatly to 
change and to simplify mathematics. We shall introduce here as 
much of it as is ^uired for our present purpose. 

At the beginning of the secoud book we find a definition accord- 
ing to which ** a rectangle ia said to be * contained’ by tiie two sides 
which contain one of Us riglit angles*’; in the text this phrase- 
ology is extended by B|)eaking of rectangles contained by any two 
str^ht lines, meaning the rectangle wmeii has two adjacent sides 
equal to the two strai^pit lines. 

We shall denote a finite straight lino by a single small letter, 
a,b,e,,,,,x, and the aiva of the rectangle contained by two 
lines a and b by ab, and thih we shall call the product of the two 
lines a and b. It will be understood that this detinitiou has nothing 
to do with the definition of u ])roduct of numbers. 

We define as follows : — 

The sum of two straight lines a and 6 means a straight line c 
which may be divided in two parts equal re8iH*ctivcly to a and b. 
This sum is denoted by G-f 

The difference of two lines a and h (in symbols, a - 6) means a 
line c which when added to b gives a ; that is, 

if 6+c-ft. 


product of two lines a and h (in symbols, ab) means the area 
of the rectangle contained by the lines a and b. For oa, which 
means the square on the line a, we write 
§ 21. The first ten of the fourteen propositions of the second 
book may then be written in the form of formule os follows : — 


Prop. 1, a(6'4*c4-d+ . . .)"'ab+ae+ad+ • • • 

„ 2. afc + ac-tt** if 6 + c-a. 

„ 8. a(a+6)«-«® + a/-». 

„ 4. (« + 6)*-«® + 2/»6 + 6®. 

„ 6. (a + b) (a^b) + lf^^a^, 

„ 6. (a + b) {a- 

,, 7. o“ + (rt- f>)“-2a(tt-&) + 6*. 

„ 8. 4(a'f 6)a + 6®-(2a + 6)®. 

, «. ((Hl>)»+(o-6)«-2o»+26». 

„ 10. l(i+i)» + (o-l)>~lto«4 26>. 

It will bo seen that 6 and 6. and also 9 and 10, are identical. 
In Euclid’s statement they do not look the same, the figures being 
arranged differently. 

If the letters a, b, e, , , , denoted numbers, It follows from 
algebra that each of these fonnul» is true. But this does not 
prove them in our case, where the letters denote lines, and their 
products areas without any reference to numbers. To prove them 
we have to discover the laws which rule the operotions Introduced, 
VIZ., addition and multiplication of segments. This we shall do 
now : and we shall find that these laws are the same with those 
which hold in algebraical addition and multiplication. 

§ 22. In a sum of numbers we may change the order in which 
the numbers are added, and we may also add the numliers together 
in groups, and then odii these groups. But this also holds for the 
sum of segments and for the sum or rectangles, as a little oonsiderap 
tion shows. That the sum of rectangles has always a meaning 
follows from the Proi*. 48-45 in the first book. These laws about 
addition are reducible to the two— 

a + b'^b’-ha , . # (l)i 

ix + (6 + c)-a + 6 + o . . (2)*, 


or, when expressed for rectangles, 

ab + ed^^ed-rab . (8), 

ab + (cd‘i-e/)^ab^cd+qf . . (4). 

The brackets mean that the terms in the bracket have been added 
together before they are added to another term. The more general 
oases for more terms may be deduced from the above. 

For the product of two uumbeni we have the law that it remains 
unaltered if the factors bo interchanged. This also bolds for our 
geometrical product. For if ab denotes the area of the rectangle 
which has d as base and b as altitude, then ba will denote the area 
of the rectangle which has b as base and a as altitude. But in a 
rectangle we may take either of the two linos which contain it as 
base, and then the o^er will be the altitude. This gives 

ab^ba .... W. 


In order further to multiply a sum by a number, we have in 
ho rule: — Multiply each term of tlio sum, and add the proaucto 
hug obtained. That this holds for our geometrical pr^u^Jte 
hown by Budid in his first proposition of the 
le proves that the area of a rectangle wh^ b^ is 
lumber of segments is equal to the sum of rectangles whicn nave 
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Mgmenti aapuately m bMM. Is qnnbdi tbia giTM, in the 
•iBq^lHtou^ 

«(6+«)-aJ+«e j 

yiiii (64 *o)®=6®+o® ) 

To these laws which hare been investigated by Sir William 
Hamilton and by Hennann Grassmann, the fanner has given 
special names. He calls the laws expressed in 

(1) and (8) the commutative law for addition; 

(5) „ „ multiplication ; 

(2) and (4) the associative laws for addition ; 

(6) the distributive law. 

1 28. Having proved that these six laws hold, we can at once 
»ve every one of the above propositions in their algebraical 


by (6), 
by(fi); 
by (6). 

by (4). 


The first is moved geometrically, it being one of the fiinda- 
mental laws. l%e next two propositions are only special oases pf 
the first Of the others we shall prove one, vis., the fourth : — 

(a + &)* ■■ (a + 6) (a + 6) •“ (a + b)n + (a + h)b by (6). 

But (a+fc)a=aa+6a 

i«aa + aA 

and {a+h)b-~ah-\-bb 

Therefore (a+6)*=aa+aft+(a6+M) i 

-aa + (o6 + ai) + M > 

-»aa+2aft + W 1 


This gives the theorem in question. 

In the same manner every one of the first ten propositions is 
proved. 

It will be seen that the operations performed are exactly the 
same as if tho letters denoted iiutnberH. 

Props. 6 and 6 may also be written thus — 

(a+6) (a-ft)-a*-6«. 

Prop. 7, which is an easy cons^uence of Prop. 4, may be trans- 
formed. If we denote by e the line a+ 6, so that 
c-a+d, a-c-6, 

we get 

ci+(c-6)»^2r(c-6) + 6S 
-2c«-2&c + 6®. 

Subtracting from both sides, and writing a for c, we get 

2a6 + 6*. 

In Euclid’s ElemeTUa this form of the theorem docs not appear, 
all propositions being so stated that the notion of subtraction does 
not enter into them. 

I 24. The remaining two theorems (Props. 12 and 18) connect 
the square on one side of a triangle with tho sum of the squares on 
the other sides, in cose that the angle between the latter is acute or 
obtuse. They are important theorems in trigonomotiy, where it is 
possible to indade them in a single theorem. 

I 25. There are in the second book two problems. Props. 11 
and 14. 

If written in the above symbolic language, the former requires to 
find a line x such that a(a- sc)cex>. Prop. 11 contains, therefore, 
the solution of a quadratic equation, which we may write 
The solution is required later on in the construction of a regular 
decagon. 

More important is the problem in the last proposition (Prop. 14). 
It requires the construction of a square equal in area to a given 
rectangle, hence a solntion of the equation 

a:* -aft. 

In Book I., 42-45, it has been shown how a rectangle may be 
instructed ec^ual in area to a given figure bounded by straight 
lines. Hy aid of the new proiiosRion we may therefore now deter- 
mine a line such that the square on that line is equal in area to any 
given rectilinear figure, or wo can aqmre any such figure. 

As of two squares that is the greater which has the greater side, 
it follows that now the comparison of two areas has been reduced 
to the comwisoti of two lines. 

The problem of reducing other areas to squares is fre(j[uently met 
with among Greek mathematicians. We need only mention the 
problem of squaring the circle. 

In the present day the comparison of areas is performed in a 
simpler way by reducing all areas to rectangles having a common 
bsM. Their futitudes ^vo then a measure of their areas. 

The oonstmotion of a rectangle having the u, and being 

S oal in area to a given rectangle, depends upon mp, 48, h 
lis therefore gives a solution of the equation 
aft»w^, 

where m denotes the unknown altitude. 


Book III. 

I S8. The third book of the Elements relates exdusivoly to pro- 
pertiee of the dide. A oirole and its ciroumferinoe have betm 


defined in Book I., Def. 16. We restate it here in ali^tly diffe- 
rent words:— , 1 

E^fintHon , — The droumfetenoe of a drde ia a piaae onrve such 
that all points in it have the same dietanoe foom a fixed point in 
the plane. TWs point is called the ** centre ** of the drde. 

Of the new definitions, of whidideven are given at the beginning 
of the third book, a few only require spedal mention. The first, 
which says that cirdes with equal radii are equal, is in part a 
theorem, but easily proved by applying the one drde to the other. 
Or it may be consider^ proved by aid of Prop. 24, equal diolesnot’ 
being nsra till after this theorem. 

In the second definition is explained what la meant by a line 
which ** touches” a circle. Such a line is now generally called a 
tangent to the drde. The intiodaction of this name allows us to 
state many of Euclid's propositions in a much shorter form. 

For the same reason we shall call a straight line Joining two 
points on the oircamference of a drde a ** chord.'* 

Definitions 4 and 5 may be replaced with a alight generalization 
by the following : — 

By the distance of a point from a line is meant the 
length of the peipendicalar drawn from the point to the line. 

5 27. From the definition of a circle it followB that eve^ ^le 
has a centre. Prop. 1 requires to find it when the drde is given, 
i.e., when its oircamference is drawn. 

To solve this problem a chord is drawn^thatis, any two points in 
the droumference are joined), and through the point where this is 
biaeoted a perpendicular to it ia erected. Euclid then proves, first, 
that no point off this perpendicular can be the centre, hence that the 
centre must lie in this line ; and, secondly, that of the points on the 
perpendicular one only can be the cenlie, viz., the one which 
bisects the part of the perpendicular bounded by the circle. In 
the second ^lart Euclid silently assumes that the perpendicular there 
used does cut the circumference in two, and only in two points. 
The proof therefore is incomplete. Tho proof of the first part, 
however, is exact. By drawing two non-parallel chords, and the 
perpendiculars which bisect them, the centre will be found as the 
point where these perpendiculars intersect 

§ 28. In Prop. 2 it is proved that a chord of a circle lies altogether 
within the circle. 

What wo have called the first part of Euclid’s solution of Prop. 1 
myr be stated as a theorem ; — 

Thkouem . — JSvery straight line which bisects a chords a/nd is at 
right angles to it^ pas^ through the centre of the eirele, 

Thu eon verse to this gives Prop. 8, which may be stated thus : — 
Jf a straight line through the centre qf a circle bisect a chordf then 
it is pemmdicular to the chord, a9id {f it be perpcndicvXar to the 
chord it bisects U, 

An easy consequence of this is the following theorem, which is 
essentially the same as Pnu). 4 : — 

Thkorkm (Plop. i),-~Two chords of a circle, qf which neither 
passes through the centre, cannot bisect each other. 

These last three theorems are fundamental for the theory of the 
oircle. It is to be remarked that Euclid never proves iMt a 
straight line cannot have more than two points in common with a 
circumference* 

§ 29. The next two propositions (5 and 6) might be replaced by 
a single and a simpler theorem, viz. 

Theorem. — Two dreles which ham a cornmo/n centre, a/nd whose 
circurrferenoes ham one point in oonmon, coincide. 

Or, more in agreement with Enclid’s form;— 

Theorem. — Two different circles, whose cirewmferenoes ham a 
point in eomsnon, canwA have the same centre. 

That Euclid treats of two cases is characteristic of Greek mathe- 
matics. 

The next two propositions (7 and 8) again belong together. 
Thoy may be combined thus : — 

Theorem. — ^f from a point in a plane qf a circle, which ia not 
the centre, freight lines be drawn to ihe different points qf the efr- 
cwmferenee, then qf all these lines one is me shortest, and one the 
longeH, and these lie both in that straight line which joins the given 
point to the centre. Qf all the remaining lines each ia equal to one 
and only one other, and these cg^l lines lie on opposite aides qf the 
afwrtest or longest, and make equal angles with them. 

Euclid distiuguishes the two cases where the given point lies 
within or without the circle, omitting the case where it liM in the 
circumference. 

From the last proposition it follows that if from a point more 
than two equal straight lines can be drawn to the oiroumferenoe, 
this point must be the centre. This is Projp, 9. 

As a consequence of this we get 

Theorem.— the circumferenees qf the two circtes hem three 
paints in common they coincide. 

For in this ease the two circles have a common centre, because 
foom the centre of the one three equal lines can be drawn to points 
on the circumference of the other. But two droles which have a 
common centre, and whose circumferenoes have a point in oommoii, 
ooinoide. (Compare above statement of Props. 5 and 6.) 
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This thsorem may also be stated tbus.^ 

Through ^vrtofSiirta ohbg one eirou^^ermiot tnag &s drmmi op, 
Tkrm points dstermine a circle, 

Xuolid does not give the theorem in this form. He proves, how- 
ever, that thi itoo arelu aannot out another in wore than two poinUo 
(Prop. 10), and ^ ^ oircUa cannot touehone another in more 
poinw than one (Prop. 18). 

I 80. PiopositioDS 11 and 12 assert that etrelee touch, then 
the point qf oomtaet lies on the line joiaSng their centres. This gives 
two propositions, because the oircIeB may touch either internally 
or enemally. 

I 81. Propositions 14 and 16 relate to the length of chords. The 
first says ; that equal ehorde are equidiotanlfrom the eenlre,aiid that 
chords whi^ are cquidietantfrom the centre are equal ; 

Whilst Prop. 16 compares unequal chords, viz., Of all chords the 
diameter isthe greatest, and qf other chords that is the greater which 
isnsarer to the centre ; and conversely, the greater chord is nearer to 
the eentre* 

I 82. In Prop. 16 the tangent to a circle is for the first time in- 
troduced. llie proposition u meant to show that the straight line 
at the end point of the diameter, and at right angles to it is a tan? 
gent. The proposition itself docs not state this. It runs thus : — 
Prop. 16. The straight line drawn at right angles to the diameter 
qf a dreU, from the extremity qf it, falls without the circle ; and no 
straight line can he drawn from the extremity, between that straight 
line and the dreumferenee, so as not to cut the circle. 

Corollary. — The straight line at right anffles to a diameter drawn 
through the end point of it touches tlie circle. 

The statement of the proposition and its whole treatment show 
the difficulties which the tangents presented to Euclid. 

Prop. 17 solves the problem through a given pointy cither in the 
circumference or without it, to drano a tangent to a given circle. 
Closely connected with Prop. 16 are Props. 18 and 19, which 
state (l^p. 18), that the line joining the centre qf a circle to Hw point 
qf eontaet if a tangent is perpendicular to the tangent ; and con- 
versely (Prop. 19), that the straight line through the point of contact 
qf, andpciT^mdiculario, a tangent to a circle passes through the centre 
qf the eCrclc. , ^ , 

§ 38. The rest of the book relates to angles connected with a 
circle, viz., angles which have the vortex either at the centre or 
on the circumference, and which are called respectively angles at 
the centre and angles at the circumference. Between tliose two 
kinds of angles exists the important relation expressed as 
follows;— . , ^ 

Prop. 20. The angle at the centre qf a circle is double qf the angle 
at the dreumferenot on the same base, that is, on the same arc. 

This is of groat importance for its consequences, of which the 
two followingare the principal 

Prop. 21. The angles in the same segment qf a drele are equal to 
one another'. 

And Prop. 22. The opposite angles qf any quadrilateral figure 
inscribed in a circle arc together equal to two right angles. 

Fnr^r consequences are : — 

Prop. 28. On the swrne straight line, and on the swm sm qf it, 
there cannot be two similar segments qf dreUs, not coinciding with 
eneanother\ ^ ^ 

And Prop. 24. Similar segments qf circles on equal straight lines 

are equal to one another. 

The problem Prop. 26, A segment qf a mreU being given to 
describe the circle qf which it is a segment, may be solved much more 
easily by aid of lie construction described in relation to Prop. 1, 

III., in §27. , ^ * .V 

8 84. There follow four theorems connecting the angles at the 
centre, the arcs into which they divide the circumference, and the 
chords subtending these ares. They are expressed for angles, arcfc 
and chords in equal circles, but they hold also for angles, arcs, and 
chords in the same circle. 

The theorems are 

Prop. 26. in equal circles equal angles stand on equal arcs, whether 
they be at the centres or drcutqferenees ; , . . . 

r^p. 27 (converse to Prop. 26). In equal circles (he angles whim 
stand on equal arcs art to one andher, whether they be at the 
osntres or the eiremrfsrenees\ , i. , , . 

Prop. 28. In equal drelee equal straight lines (equal chords) <?!« 
off equal ares, the greater equal to the greater, and the leas equal to 
the was j 

Prop. 29 (converse to Prop. 28). In equal. drcUa equal area are 
subimded by equal straight lines. 

I 86. Olier importont consequences of Props. 20-22 are 
Prop. 81. in a drele the angle in a ssmieifcle is a right a^le ; 
hut ths an^ in a s^ment greater than a semieirde is less than a 
right angle i and ths anale in a segment less than a asmwvrcU %8 
greater than a ^ht angle ; ‘ ^ ^ 

Prop. 82. ff a straight Uns touch a drds, and fivm the p^ 
coniaOt a sbreXaht line be draum cutting the drele, the angles whuh 
this line mSSs with the line touching the drde diall be equal to the 

angles iMehesre in the oUarnatesegiMn^ 


I 86. Propositions 80, 88, 84, contain problems wbidh are solved 
by aid of the* propositions preceding them 

Prop. 80. To bisect a giesn are, that is, to dMds it into two equal 
parts ; 

Prop. 88. On a givsn straight line to describe a segment qf adrds 
containing an angle equal to a given reetUinsal angle ; 

Prop. 84. From a given drele to cutoff a segment containing an 
angle equal to a given tedtilimal angle. 

I 87. If we draw chords through a point A within a circle, they 
will each be divided by A into two segments. Between these 
segments the law holds tliat the rectangle contained by them has 
I the same area on whatever chord through A the segments are 
I taken. The value of this rectangle changes, of course, with the 
position of A. 

I A similar theorem holds if the point A bo tidren without the 
circle. On every straight line through A, which outs the circle 
in two points B and C, we have two segments AB and AC, 
and the rectangles contained by them are again equal to one 
another, and equal to the square on a tangent drawn from A to 
the circle. 

The first of these theorems gives Prop. 86, and the second Prop, 
86, with its corollary, whilst Prop, 87, the lost of Book 111., gives 
the converse to Prop. 86. The first two theorems may be combined 
in one : — 

Theorkm .— a point A in the plane qf a drele a straight 
line be drawn cutting the drele in £ and C, then the rectangle 
AB.AG has a constant value so long as the point A be fixed ; and if 
from A a tangent AD can he drawn to the drde, touching at D, then 
the above rectangle equals the square on AD, 

Prop. 87 may be stated thus : — 

Theorem . — If from a point A without a drde a line be drawn cut* 
ting the drele in B and C, and another line to a point D on the 
drde, and if AB,AC^AIfi, then the line AD touches the drde 
otD. 

It is not difficult to prove also the converse to the general pro- 
position as above stated. It may be expressed as follows ; — 

ff four points ABCD be taken on thedrcumfcrcnce of a drde, and 
if the lines AB, CD, produced if necessary, meet at E, then 
EA . EB - EC . ED ; 

and conversely, if this relation holds then the four points lie on a 
drde, that is, the drde drawn through three 'qf them passes through 
^ fOUT0^ 

That a circle may always be drawn through three points, pro- 
Tided thot they do not lie iu a straight line, is proved only later 
on in B^k lY. 


Book IV. 

§ 88. The fourth book contains only problems, jdl relating to 
the construction of triangles and polygons inscribed in and circum- 
scribed about circles, and of circles inscribed iu or circumscribed 
about triangles and iolyupne. They arc nearly all given for their 
own sake, and not for mture use in the construction of figures, 
as are most of those in the former booka In seven definitions 
at the beginning of the book it is explained what is understood 
by figures insmbed in or described about other figures, with 
special reference to the case where one figure is a circle. Instead, 
however, of saying that one figure is described about another, it is 
now generally said that the one figure is oireumscribed about the 
other. We may tiien state the definitions 8 or 4 thus : — 
D^Uion , — A polygon is said to be inscribed in a circle, and the 
circle is said to be oireumscribed about the polygon, if the vertices 
of the polygon lie in Uie circumference of the cucle. 

And definitions 6 and 6 thus : — 

D^nUion, -- A polygon is said to be drcomscribed about a cifti^ 
and a circle is said to be inscribed in a polygon, if the sides of the 
polygon ore tangents to the dide. 

8 89. The first problem is merely constructive. It requires to 
draw in a given drele a chord equal to a given straight line, whidi 
hi not greater than the (Uameter of the drde. The problem is not 
a determinate one, inasmuch as the chord may be drawn from any 
point in the cirenmferenoe. This may be said of almost all pro- 
Diems in this book, especially of the next two. They are 
^p. 2. In a given drde to inseribs a triangle equiangular to a 
given triangle', . . , ^ 

Prop. 8. About a given drde to dreumserihe a triangle equf^ 
angular to a given triangle, , 

8 40, Of somewhat greater interest are the next problems, where 
the triangles are given and the circles to be found. 

Prop. 4. To itweribe a drde in a given triangle. . 

The result is that the problem has always a solution^, viz,, tte 
centre of the circle is the point where Jhe bisectors of two of the 


nterior angles of the triangle meet The solution sho^ tnongn 
Endid does not state this, that the problem has but one solu- 
tion ; e-w*! also, ^ , 

Twsoym.-'^Thethreebisestorsqftheii^^ qfim bnamgU 
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mmt i»»pifhU, and Odtiathe etiUre Oa einh iamriMt in Om 
iriangU, 

The solutions of most of the other problems contain also theorems. 
Of these we shall state those which are of special interest ; fiuolid 
does not state any one of them. 

I 41. Prop. 6. To HrcwmocribB a oireU about a given tricmgfle. 

The one solution which always exists contains the following : — 

Theorem.—^ three straight lines which bisect the sides qf a 
triangle at right angles meet in a noinly and this point is the centre 
of the drele circumscribed about the triangle. 

Euclid adds in a corollary the following property 

The centre of the cirole circuinscril^ about a triangle lies 
within, on a side of, or without the triangle, according as the 
triangle is acute-angled, right-angled, or obtuse-angled. 

I 42. Whilst it IS always possible to draw a circle which is 
inscribed in or circumscribe about a given triangle, this is not the 
case with quadrilaterals or polygons of more sides. Of those for 
which this is possible the re^lar polygons are tlie most interesting. 
In each of them a circle may be inscribed, and another may be 
circumscribed about it 

Euclid does not use the word regular, but ho describes the 
polygons in question as equiangular and equilateral. We shall 
use the name regular polygon. Tlie regular triangle is equi- 
lateral. the regular qnadnlateral is the square. 

Euclid oonmders the regular polygons of 4, 6, 6, and 15 sides. 
For each of the first throe ho solves the problems— to inscribe 
such a lK)lygon in a given circle ; (2) to circumscribe it about a 
given circle ; (8) to inscribe a circle in, and (4) to circumscribe 
a circle almut, such a jxilygon. 

For the reralar triangle tiie problems are not repeated, because 
more genoraTproblcmshave been solved. 

Projis. 6p 7, 8, and 9 solve these problems for the square. 

The general problem of inscribing in a given circle a regu^ 
polygon of n sides depends u|) 0 )i the problem of dividing the cir- 
oumtwnce of a circle into n equal parts, or what comes to the same 
thing, of drawing from the centre of the circle n radii such that the. 
angles between consecutive radii are eaiial, that is, to divide the 
spi^ about the centre into n equal angles. Thus, if it is required 
to inscribe a square in a circle, we have to draw four lines from the 
centre, making the four angles equaL This is done bv drawing 
two diameters at right angles to one another. The ends of these 
diameters are the vertices of the required square. If, on the other 
hand, tangents be drawn at these ends, we obtain a square circum- 
scribed about the circle. 

§ 43. To construct a regular pentagon^ we hiid it convenient first 
to construct a regular decagon. Tliis reuuires to divide the space 
about the centre into ten equal angles. Each will be of a right 
angle, or |th of two I'ight angles. If we supiiose the decagon con- 
structed, and if we join the centre to the end of one side, we get an 
isooeles triangle, where the angle at the centre equals 4^th of two 
right angles ; hence each of the angles at the base will bo fths of 
two right angles, as all three angles together equal two right angles. 
Thus we have to construct an isoceles triangle, having the an^e at 
the vertex equal to half an angle at tlie base. This is solv^ in 
Prop. 10, by aid of the ]irobleiu in Prop. 11 of the second book. If 
we make the sides of this triangle equal to the radius of the given 
circle, then the base will be the side of the regular decagon 
inscribed in the cindc. This side being known the aecagon can be 
constructed, and if the vertices are joined alternately, leaving out 
half their number, we obtain the remilar jicntagon. 

Euclid dues not ])rocoGd thus. Ho wants the penta^n before 
the decagon. This, however, docs not change the reaJ nature of 
his solution, nor does his solution become simpler by not mention- 
ing the decagon. 

Once the regular pentagon is inscribed, it is easy to circumscribe 
another drawing taints at the vertices of tne inscribed pen- 
tagon. This is shown in Prop. 12. 

Prop. 18 and 14 teach how a circle may be inscribed in or cir- 
onmsoribed about any given regular pentagon. 

* § 44. The regular Maeagon is more easily constructed, as shown 
in Prop. 16. The result is that the side of the regulai hexagon 
inscribed in a circle is equal to the radius of the circle. 

For this polygon the other three problems mentioned are not 
sdlvied. 

i 46. The book closes with Prop. 16. To in8CTil)e a regular 
qniadeoagon in a given circle. That this may be done is easily 
seen. If we inscribe a regular pentagon and a regular hexagon in 
the drole, having one vertex in common, then the arc from the 
common vertex to the next vertex of the pentagon is }th of the cir- 
cumference, and to the next vertex of the hexagon is ^th of the 
dreumferenoe. The difference between these arcs is, therefore, 
l^l-i^th of the oirenmferenoe. The latter may, therefore, be 
divided into thirly, and hence also in fifteen equal parts, and the 
regultf q^decagon be described. 

I 46. We commie with a few theorems about regular polygons 
which are not given hy Euclid. 

Thbqrxil— to omd bisecting the 


sides any regular pdygon msst in a poi^ The straight lines 
bisect^ the angles in tM regula/r pohfgon meet in the same point. 
This point is the centre qf the cMw eireumseribed about and 
inscribed in the regular polygon. The proof, which ia easy, is left 
to the reader. 

. We can bisect any given arc (Prop. 80, 111.). Hence we pan 
divide a circumference Into 2fi equal parts as soon as It has 
divided into n equal parts, or as soon as a regular polygon of n 
sides has been constructed. Hence — 

Tueobex.— jjjfa regular polygon qfn aides has been eonstruetsd^ 
then a regular polygon of 2n mee, cf 4n, qf 8n sides, <9o., may 
also he eonstrucUd. Euclid shows how to construct r^lar poly- 
gons of 8, 4, 5, and 16 sides. It follows that we can oonsbnot 
regular polygons of 

8, 6, 12, 24... sides 

4, 8, 16. 82... 

6, 10, 20, 40... „ 

15, 80, 60, 120... „ 

The construction of any new regular polygon not included in one 
of these series will give rise to a new series. Till the beginning 
of this century nothing was added to the knowledge of regular 
polygons as given by Euclid. !i^en Gauss, in his celebrated 
AnUmdic^ proved that every regular pol^n of 2^ + 1 sides 
may be constructed if this number 2** + 1 be prime, and that no 
others can be constructed by elementary methods. This shows 
tliat regular polygons of 7, 9, 18 sides cannot thus be constructed, 
but that a regular polygon of 17 sides iiMiossible ; for 17 * 2^ + 1. 
The next i)olygon is one of 257 sides. The constmetion becomea 
already rather complicated for 17 sides. 


Book V. 

g 47. The fifth book of the Elements is not exclusively geome- 
trical It contains the theory of ratios and proportion of quantitiea 
in general. The treatment, as here given, is admirable, and 
in every respect BU^ierior to the algebraical method by which 
Euclid's theory is now generally reidaced. It has, however, the 
reimtution of l^ing too difficult for schools, and is therefore very 
iaddom read. 'We shall try to make the subject dear, and to show 
why the usual algebraical treatment of propoi-tion is not really 
sound. We begin by quoting those definitions at the beginning of 
Book y. w’hich are most important These definitions have given 
rise to much discussion. 

The only dehnitions which are essential for the fifth book ore 
Defs. 1, 2, 4, 5, 6, and 7. Of the remainder 8, 8, and 9 are more 
than useless, and probably not Euclid's, but additions of later 
editors, of whom Tneon of Alexandria was the most prominent 
Defs. 10 and 11 belong rather to the sixtli book, whilst dl the 
othei’B are merely nominal. The really important ones are 4, 5, 
6, and 7. 

g 48. To define a magnitude is not attempted by Eudid. The 
first two definitions state what is meant by a “part,” that is, a 
submultiple or measure, and by a “ multiple” of a jg^ven magni- 
tude. Tne meaning of Def. 4 is that twomven quantities can have 
a ratio to one another only in case that they are conqiarable as to 
their magnitude, that is, if they are of the same kind. 

Def. 8, which is probably due to Theon. professes to define a 
ratio, but is as meaningless as it is uncalled for, for all ^at is 
wanted is given in Defs. 5 and 7. 

In Def. 6 it is explained what is meant by saying that two 
magnitudes have the same ratio to one another as two other 
magnitudes, and in Def. 7 what wo have to understand by a greater 
or a less ratio. Tlie 6th definition is only nominal, explaining the 
meaning of the word propoHionaL 

Euclid represents magnitudes by lines, and often denotes them 
either by single letters or, like lines, by two letters. We shall use 
only single letters for the purpose. If a and h denote two magni- 
tudes of the same kind, their ratio will be denoted by a : 6 ; if 
c and d are two other magnitudes of the same kind, but possibly 
of a different kind from a and 6, then if c and d have the some 
ratio to one another as a and 6, this will be expressed by writing— 

a : b : i e i dm 

Further, if m is a (whole) number, ma shall denote the multipla 
of a which is obtained by taking it m times. 

g 49. The whole theory of ratios is based on Def. 5. 

Def. 6. The first of four magnitudes is said to have the seme ratio 
to the second that the third has to the fourth when^ any equi/multiplss 
whatceer <f the first and the third being tahen^ and any tquimuh 
tipUs whatever ofthesecond and thefowrihyifthemultipUofthefirslt 
he less than that of the second^ the multiple f the third is also less 
than that of the fourth; and if the multiple of the first is equal to 
that qftheseeondt the multivle of the third is also squal to that of 
the fourth ; omd if the multiple of the first is greater than that of 
the second, the mult^le of the third is also grmUsr than that of ths 
finhih. 
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It wOl be well to ehow et once In en enmrie bow thii definition 
ean be need, by proving the flnt pert of tbe nrat propoeition in the 
•iztb book. TtiamgUa qf Hu sam aUiiude a/f to om amther as 
tMr basts, or if a ana due the baaea, and a and fi tbe areaa, of two 
trianglea which have the same altitude, then a \hi : a : /9. 

To prove thia, we have, according to Definition 6 , to ahow— 

if Yna>n&, then mo>n 3 , 
if ma-nd, then ma-n/B, 
if then mai<n$. 

That thia ia true ia in our case easily seen. We may suppose that 
the triangles have a common vertex, and their basM in the same 
Une. We act off the base a along the lino containing the bases 
m times ; we then Join the different parts of division to the vertex, 
and getm triangles all equal to a. The triangle on ma as base equals, 
therefore, mo. If we proceed in the same manner with the base b, 
settinff it off n times, we find that the area of the triangle on the 
base M equals n/ 3 , the vertex of all triangles being the same. But 
if two triangles have the same altitude, then their areas are equal 
if the bases are equal ; hence r/ia-n/B if ma^nb, and if their bases 
are unequal, then that has the greater area which is on the greater 
base ; in otiier words, ma is greater than, equal to, or less than 
n$, according as ma is greater ^n, equal to, or less than nb, wltioh 
was to be proved. 

§ 60. It will be seen that even in this example it docs not 
become evident what a ratio really is. It is still an open question 
whether ratios are magnitudes which we can comjiaro. We do 
not know whether tihe ratio of two linos is a magnitude of the 
same kind os the ratio of two areas. 1 'hough wo might say 
that Def. 6 defines equal ratios, still we do not know whether they 
are equal in the sense of the axiom, that tw'o things which are 
equal to a third are equal to one another. That thia is the case 
req^uires a proof, and until thia proof is given we shall use the 
:: instead of the sign which, however, we shall afterwards 
introduce. 

As soon os it has been established that all ratios are like nitigni- 
tndes, it becomes easy to show that, in some cases at least, they 
are naml»erB. This step was never made bv Gn'ck matliematioianB. 
They distinguished always most carefully between continuous 
magnitudes aud the discrete seiies of uumliers. In modem times 
it has become the custom to ignore this ditVercnce. 

If, in determining the iiitio of two lines, a common measure can 
be found, which is contained 7n times in the first, and n times in 
the second, then the ratio of the two lines equals the ratio of the 
two numbers m;n. This is shown liy Euclid in Prop. 6 , X. But the 
ratio of two numbei's is, as a rule, a fraction, and the Greeks did 
not, as wo do, consider fhictions as numbers. Far less had they 
any notion of introducing irrational numbers, which are neither 
whole nor fractional, as we are obliged to do if we wish to say that 
all ratios are numbers. The incommensurable uumliers which are 
thus introduced as ratios of iiicommeiisurablo quantities are iiow>a- 
days as familiar to us as fractions ; but a proof is generally omitted 
tliat we may apply to them the rules which have been established 
for rational numbers only. Euclid’s treatment of ratios avoids this 
difficulty. His dehnitiona hold for ooiiimonsurable as well os for 
incommensurable quantities. Even the notion of incomniensurahle 
quantities is avoided in Book V. Hut he proves that the more 
mementary rules of algebra hold for ratios. We shall state all 
his propositions in that algebraical form to which wo are now 
accustomed This may, of course, bo done without changing the 
oh&raotor of Euclid’s method. 


§ 61. Using the notation explained above we express the first 
propositions as follows : — 

Prop. 1 . If a-ma', b^mb', c-inc’, 

then o+ 6 +c-m(a'+ 6 '+c’). 

Prop. 2 . If a^^mh, and c^^md, 

and f^nd, 

then a+e is the same multiple of 5 as <;+/ is of d, viz. — 
a+e-(m+w) 6 , and c 4 ./-(m + w)d. 

Prop. 8 . If a-^mb, c^md, then is na the samo multiple of 6 
that ne is of d, viz., na«»nm 6 , vu^wmd, 

lYop. 4. If a\h\ :c:d, 

then 7m xnb :nd. 


Prop. 6 . If a^mh, and c^Tod 

then a-c- 7 n( 6 -d). 

Prop, fi. If a^7nb,c^md, 

then are a-n 6 and c-nd either equal to, or equimultiples of, 6 
and d, viz., a-n 6 — (m-n )6 and c- tMf—(m- 7 i)d, where m-n 
may be unity. , 

All these propositionB relate to equimuUipUa, Now follow 
propositions aTOut ratios which are compared as to their magnitude. 
^62. Prop. 7 . If a— 6 , then a\e\\b\e and e : a : : e : 6 . 

The proof is simply this. As 0—6 we know that mo— 


therefore if then 

if mo-fie, then 

if ma^ne, then rnb^no, 

therefore the first proportion holds by Definition & 

Prop. 8 . If o> 6 , then a : c >6 :e, 

end e : o<c : 6 . 

The proof depends on Definition 7. 

Prop. 9 (converse to Prop. 7). If 


or if 


a :e:ih :c, 

c:a i:c:b, then o— 6 . 


Prop. 10 (converse to l*rop. 8 ). If 

a : ; c, then o>6 

and if e : a^c : b, then o^6. 


Prop. 11 . If a :b : :e: d, 

and a :b ::e ;/, 

then e :d : :e :/, 

In words, ^ two ratios are. equal to a thirds they are equal to ons 
aiwtker. After these propositions have been proved, we have a 
right to consider a ratio as a Tnagnitude, for only now can we 
consider a ratio as something for which the axiom about magni- 
tudes holds : things which are equal to a third are equal to one 
another. 

We sliall indicate this by writing in future the sign — instead 
of : : . The remaining propositions, which explain themselves, may 
then be stated os follows: — 


f63. Prop. 12. If 

then a + c + e : b + d « i b. 

Prop. IS. If a : b-^c : d and c : :/, 

then a : :/. 

Prop. 14. If a : 6-c ; rf, and a>c, then 6>(f. 

Proj). 16. Magnitudes have the same ratio to one another that 
their equimultiph^s hav(‘ — 

ma \mh"*a :h. 

Prop. 16. If a, b, c, d are inagniiudcH of the same kind, and if 
a \b^c;d, 

then a\c^b\d. 

Prop, 17. If a’\h \ b^ci d \ d, 

then a:6-c:(f. 

Prop. 18 (eonverse to 17). If 

a : 6— c : d 

then a4 6 :d. 

Prop. 19. If a, 6, c, (f are quantities of the same kind, and if 
a ;6>»c \ d, 

then a-c : 6 '•(f— a :6. 


§ 54. Prop. 20 . If ihe^e be three rmynitudes, and other three, 
which have the same ralio, takm two and two, then if the first be 
gimler than the third, the fourth shaXl be grealer than Hu siaHi ; 
and if eq;ual, equal ; and if less, less. 

If we understand by 

a\h \e'.d’,c\ . . . — a' : 6' ; : cT : s' : , , . 


that the ratio of any two consecutive magnitudes on the first side 
equals that of the corresponding magnitudes on the second side, 
we may write this theorem in symliols, thus 

If a, h, c Im quantitieH of one, and d, e,f magnitudes of the same 
or any other kind, such that 

a : h \ c-^d .t :/, ' 
tlieii d>/, 
a-c, then rf— /, 
a<c, then 

a : 6 -e :/aud b ‘C— d :e, 


and if 
hut if 
and if 
Prop. 21. 
or if 

and if 
but if 
and if 


It 


.1 .1 

' c ’ 5* 


o>c, then «€>/, 
ff— c, then e/ — /, 
then d</. 


By aid of those two proiiositious the following two are proved. 

§ 66 . Prop. 22. If there be any number of TnagnUutles, and as 
many oHwrs, which have the satne ra/tio, taken two and two in order, 
the first sJudl have to Hie last qf Hu first magnitudes Hu aasne ratio 
which Hu first of Hu others has to Hu last. 

We may state it more generally, thus 
If * a: 6 :c:d;e:... 


then not only have two consecutive, but nny two magnitudes on 
the first side, the same ratio as the corre 8 |K>ndiiig magnitudes on 
the other. For instance — 


a : c- a' : c’ ; 6 : « — 6 ': d, Ac. 


Prop. 28 we state only in symbols, viz. 


If 


a lb \e idle 


11111 
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* shall he greater than the ether 


ihm a\e^(f\a\ 

hie^^.V, 

and 10 on. 

Prop. 24 comet to this : If a : h^e : d and « : («/: 4 then 
a+e ; 6 -c+/:d. 

Some of the proportions which are considered in the above pro* 
poBitiont have tpecial names. These we have omitted, as beiim of 
no use, since algebra has enabled ns to bring the different operations 
contained in the propositions under a common point of view. 

f 56. The last proposition in the fifth book is of a different 
character. 

Prop. 25. jy/our magnUudee of the same hML he vraportionaX^ 
the greatest aid lead of them togeuyer shall he greater than the other 
tvjo together. In symbols — 

If a, 5, 0 , d be magnitudes of the same kind, and if a : 5-o :d, 
anil if a is ^e greatest, hence d the least, then a+d^+o. 

§ 57. We return once again to the question, What is a ratio? 
We have seen that we may treat ratios as magnitudes, and that all 
ratios are ma^itudes of the aame kind, for we may compare any 
two as to their magnitude. It will prosontW bo shown that ratios 
of lines may be considered as quotumta of lines, so that a ratio 
appears as answer to the question, How often is one line contained 
in another? But the answer to this question is given by a number, 
at least in some cases, and in all coses if we admit incommensurable 
numbers. Considered from this point of view, wo mav say the fifth 
book of the Elements shows that some of the simpler mgebraical 
operations hold for incommensurable numbers. In the ordinal^ 
algebraical treatment of numbers this proof is altogether omitted, 
or given b^ a process of limits which does not seem to be natural 
to the subject. 

Book VI. 

I 58. The sixth book contains the theory of similar figures. 
After a few definitions explaining terms, the first proposition gives 
the first application of the theory of proportion. 

Prop. 1. Triangles and paralUXogrmns qf the aame altitude are 
to one another as their bases. 

The proof has already been considered in § 49. 

From thu follows easily the important theorem 
Prop. 2 . ^ a straight line he drawn parallel to one gf the sides 
of a tfnangle^ U shall cut the other sideSf or thoee sides promoedy pro~ 
portionally ; and if the aides or the sides produced he cut proportion^ 
dtly^ the straight line which joins the points of section^ shall he 
parallel to the remaining side ^ the triangle, 

§ 59. The next proportion, together mth one added by Simeon 
as Prop. A, may be expressed more conveniently if we introduce a 
modern phraseology, viz., if in a line AB we assume a point 0 
between A and B, we shall say that 0 divides AB internally in the 
ratio AC : CB ; bnt if C be taken in the line AB produced, we 
shall say that AB is divided externally in the ratio AO : CB. 

The two propositions then come to this : 

Theorem (Prop. Z).—Thi bisector qf an angle in a triangle 
divides the opposite side internally in a ratio equal to the ratio qf the 
two sides ineiuding that angle; and conversely, if a line throuM the 
vertex of a triangle divide the hose internally in the ratio qf ike two 
other eidee, then that line bisects the angle at the vertex. 

Thbohem (Simson’s Prop. A).— The line which bisects an 
extsrior angle of a triangle aividee the opposite side externally in the 
ratio of the other sides; and conversely, \f a line through Ihe vertex 
of a triangle divide the base externally in the ratio qf the sides, then 
it bisects an exterior angle at the vertex qf the trian^. 

If we combine both we have — 

Theorem. — The two lines which bisect the interior and exterior 
angles at one vertex qf a triangle divide the opposite side internally 
and externally in the same ratio, via . , in the ratio qf the other two 

sides. 

I 60. The next four propositions contain the theory of similar 
triangles, of which four cases are considered. They may be stated 
tomther. 

Theorem. — Two triangles are similar,^ 

1 . (Prop. 4). ff the trimgles are equian^ 

2. (Prop. 5). ff the sides qf the one are prcportional to those qf 
iheotheri 

8 . (Prop. 6 ). ff two sides in one are proportional to two sides tn 
the other, and if the angles contained by these sides are equal ; 

4. (Prop. 7). If two sides in one are proportional to two sides in 
the odher, if the angles opposite homologous sides are equal, and if 
the angUsoppositetluoitherhonMlogovw sides orrebothaevO^ 


the andlssopposUetlwatherhomologovw sides orrebothaevte,bot^ 
or boA obtuse; homologous sides being in each ease those which are 
epposits equal angles. 

An important application of these theorems is at once made to 


Chrollary.^'Biom this it is msnlfbst that the penendlonlsi 
drawn from the right angle of a right-angled triangle to the base 
is a mean proportional between the segments of the oase, and also 
that each of the sides is a mean proportional between the base and 
the augment of the base adjacent to that side. 

§ 61. There follow four propositions containing problems, vis., 
in language riightly different from Euclid's: — 

Prop. 9 . Todmdsa straight line into a given numJbsr qf squat 
parts. 

Prop. 10 . To divide a straight line in a given ratio. 

Prop. 11 . To find a third proportional to two given straight lines. 

Prop. 12. To find a fourth proportional to three given straight 
lines. 

Prop. 18. To find amean proportional between tuv given stredght 
lines. 

The last three may be written as equations with one unknown 
quanti^,— viz., if we call the given straight lines a, b, e, and ibe 
required line x, we have to finof a line x so that 

Prop. 11 . a lb = b :x*. 

Prop. 12 . a :b = c :x; 

Prop. 13. a :x^ x:h. 

We shall see presently how these may be written without the 
signs of ratios. 

§ 62. Euclid considers next proportions connected with parallelo- 
grams and triangles which are eijual in area. 

Prop. 14. E^l parallelograms which have one angle qf the one 
equal to one angle of the other have thdr sides about the equal angles 
I reciproeally proportional; and parallelograms which have one angle 
qf the one equal to one angle qf the other, and their sides about the 
equal angles reciproeally proportional, are equal to one another. 

Prop. 15. Equal triangles which have one angle of ibe one equal 
to one anaU qf the other, have their sides about the equal angles 
rcciproc(dly proportional; and triangles which hove one angle qfihe 
one equal to one angle qf the other, and their sides about the equal 
angm reciproeally pnmortional, are equal to one another. 

The latter proposition is really the same as the former, for if, as 
in the accompanying 

diagram, in tlio figure h F 

belonging to the foimer V \ 

the two equal parallelo- \ \ 

grams An and BC be \ 'nA 

bisected by the lines DF i w; jA 

and EG, and if EF be /\ 

drawn, we get the figure \ / \ 

belon^g to the latter, \ / \ 

It Is worth noticing \ 

that the lines F£ ana 

DG are parallel. We o 

m^ state therefore the theorem — 

Theorem.— tuv triangles are equal in area, and have one angle 
in the one vertically opposite to one angle in the other, then the two 
straight lines which join the remaining two vertices qftheoneto those 
qf the other trianqle are parallel. 

§ 68 . A most important theorem is 

Prop. 16. four straight lines be proportionals, the rectangle 
contained by the extremes is equal to the rectangle contained by the 
means; and if the rectangle contained by the extremes 5 s sqpital to the 
rectangle contained by the means, the four straight lines are proper^ 
twnals. 

In symbols, if a, h, c, d are the four lines, and 

if aib^eid, 

then ad^bci 

and conversely, if ad^^be, 

then a\b"^e\d, 

where ad and 5e denote (aa in § 20), the anas of the reotanglea 
contained by a and d and by 5 and e respectively. 

This allows us to transform every proportion between four 
into an equation between two produota. 

It shows further that the o^ration of forming a product of two 
lines, and the operation of forming iheir ratio aze ea^ tho inveras 
of the other. 

If we now define a quotient 7 of two lines as the number whldb 
o 

multiplied into 5 gives a, so that 

we see that from the equality of two quotients 


arifl^t-a 
Im. I 
from the 
eimUarh 


triangle, viz. : — 

L S. In a right-anglsd triangle, if a perpendicular be drawn 
rMi angle to the base, the triangles on sack side cf it are 
r to the whm triangle, and to one anotkm 


be drawn 


I triangle, and to one anotksn 


b d 

follows, if we multiply both sides by bd, 

- ok 
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fist from this it followi oecordlng to tho last thsonm that 
a : 6 w 0 : cL 

Henoe we conclude thmt the quotient ~ end the ratio a : ( ere 

0 

different forme of the same magnitude, only with this important 
difference that the quotient ^ would haTe a meaning only if a and 

<5 have a common meaeure, until we introduce incommenaurable 
numbere, while the ratio a has always a meaning, and thus gives 
rise to the introduction of incommensurable numbers. 

Thus it is really the theory of ratios in the fifth book which 
•enables us to extend the geometrical calculus mven before in con- 
nexion with Book II. It will also be seen that if we write the 
ratios in Book V. as quotients, or rather as fractions, then most of 
the theorems state proj^rties of quotients or of ftactions. 

I 64. Prop. 17 contains only a special cose of 16. After the i)ro- 
blem, Prop. 18. On a given straight line to describe a rectilineal 
figure similar cmd similarlg situated to a given rectilineal figure^ 
there follows another fundamental theorem : 

Prop. 19. Similar triangles are to one another in the duplicate 
ratio m their homologous sides. In other words, the areas of similar 
triangles are to one another as tlie squoies on homologous sides. 
This Is generalized in 

Prop. 20. Simiiar polygons may be divided into the same number 
of similar triangles^ having the samve ratio to one another that the 
polygons haves and the polygons are to one another tn the duplicate 
ratio if their homologous sides, 

g 65. Prop. 21. MeciiliTual figures which are similar to the same 
reAilineal figure are also similar to other ^ is an immediate con- 
sequence of the definition of similar figun^s. As similar figures 
may be said to be equal iu ^^shape*’ but not in *^size,*’ we may state 
it also thus: 

** Figures which are equal in sha|)e to a third are equal in shape 
to each other. 

Prop. 22. If four etraiaht lines be proportionals^ the similar 
reetiUneal figures similarly desenhed on them shall also he pro* 
porlionaU; and if the similar reelilineal figures similarly described 
on four straight lines he proportionalSt those straight lines shall he 
projooriionals. 

This is essentially the same as the following : — 

If a : 5 e : d, 

ikm 


g 66. Now follows a proposition which haa been much discussed 
with regard to Euclid’s exact meaning in saying that a ratio is eom- 
poundea of two other latios, viz. : 

Prop. 28. Parallelograms which are equiangular to one aiiother^ 
have to one another the ratio which ts compounded of the ratios cf thdr 
sides. 

The proof of the proposition makes its meaning clear. In symbols 
the ratio a :eia compounded of the two ratios a : b and b : c, and if 
a \ b a* \ h , & : 0 - 5’^ : c^, then a : c is compounded of a 5' and 


If we consider the ratios as numbers, we may say that the one 
ratio 18 the jiroduct of those of which it is compounded, or in 
aymbols, 

a, a V' ,.a a\,b 5" 


The theorem in Prop. 23 is the foundation of all mensuration of 
ureas. From it we see at once that two rectangles liave the ratio 
•of their areas compounded of the ratios of their sides. 

If A is the area of a rectangle contained by a and b, and B that 
of a rectangle contained by e and d, so that A a4, B -> od, then 
A : B i- a6 : ed, and this is, the theorem says, compounded of the 
ratios a : e and b :d. In forms of quotients, 
a & . 
c * d cd' 

This shows how tomultiidy quotients in our geometrical calculus. 

Further, Two triangles have the ratios qf their areas eofinpowidsd 
Sf the ratios qf their bases and their altitude. For a triangle is equal 
in area to half a parallelogram which has the same base and the 
altitude# 

To bring these theorems to the form in which they are usually 
^ven, we assume a straight line u as our unit of leu^h (generallv 
un inch, a foot, a mile, Ac.), and determine, the number a whicu 
expresses how often u is contained in a bne a, so that a denotes the 
r&do a : u whether commensurable or not, and that a - ou. We 
-call this number a the numerical value of a. If in the same manner 
S be the numerical value of a line b we have 
a^b ^ aifi i 

in words : The ratio of two lines (and tf two like quantities in 
gsimvd) is squat to that f their niumerieta values. 

This is easily prored by observing that a -- on. 5 - there- 
isre a : 5 Mi ou : gU| and this msy without difficulty be shewn to 
equal ssg. 


If now 0 , 6 be base and altitude of one, V those of snother 
po^lelogram, o, 3 and a', ff their nnmencnl values respectively, 
and A, A' their areas, then 

A ^ a h a fi aft 

A’ S' Tf' 

In words : The areas of hvo parallelograms are to each other as the 
products of the numerical values of their bases and aUUudes, 

If especially the second parallelogram is the unit square, 4.0., a 
square on the unit of length, then a' — 3^ 1, A' ■" w*, and we 

have 

-og . ov A ^ afi, uK 

This gives the theorem : The number of unit squares contained in 
a parallelomm equals the prodiKJt of the numerical values of base 
and altitude, and similarly the number of unit squares contained in 
a triaugle eciuals half the product of the numerical values of base 
and altitude. 

This is often stated by saying that the area of a ]iurttllelogram is 
equal to the product of the base and the altitude, meaning by this 

S roduct the product of the nameiical values, and not the product as 
efined above in g 20. 

g 68. Propositions 24 and 26 relate to iiarallolograms about 
di^nals, such as are considorod in Book I., 48. They are— 
mp. 24, Parallelograms about the diameter of any paralUlo- 
graitn are similar to the whole parallelogram and to one another \ 
and its converse {Prop. 26), ff two similar paralklogrmns have a 
common angle^ and he similarly situatedf they are about the same 
diameter. 

Between these is inserted a pioblem. 

Prop. 25. To describe a rectilineal figure which ^all be similar to 
o)u given rectilinear figure, and equal to another given rectilineal 
figure. 

g 69. Prop. 27 contains a them cm relating to the theory of 
maxima and minima. Wo may state it thus : 

Ptop 27 If a parallelogram be divided into two by a straight line 
cutting the base, and if on half the base another parallelogram be 
constructed similar to one of those parts, then this third parallelo- 
gram is greater than the other part. 

Of far greater interest than tliis general theorem is a special case 
of it, where the parallelograms are changed into rectangles, and 
where ono of the jiarts into which the parallelogram is £vided is 
made a square ; for then the theorem changes into one which is 
easily recognized to be identical with the following : — 

Theokem.— QT ail rectangles which have the same perimeter the 
square has the greatest area. 

This may also be stated thus : — 

Theorem#— C y all rectangles which have the same area the square 
has the least perimeter. 

g 70. The next three propositloDs contain problems which may 
be said to be solutions of quadratic equations. The first two are, 
like the last, involved in somewhat obscure language. We tran- 
scribe them as follows •— 

Problem. — To describe on a given base a i>ara]lelogram, and to 
divide it either internally (Prop. 28) or externally (Prop. 29) from 
a point on the base into two parallelograms, of which the one has 
a given size (is eqnal in area to a given fi^re), whilst the other 
has a given shai>e (is similar to a given joiranelo^am). 

If we express this again in symbols, calling the given base a, the 
one part x, and the altitude y, we have to determine x and y in the 
first case from tho equations 


k* being the given size of tho first, and p and q the base and alti- 
tude of the parallelogtam which determine the snape of tlie second 
of the required parallelograms. 

If we substitute the value of y, we get 

or, 

where a and 5- are known quantities, taking b^m,^. 

The second case (Prop. 29) gives rise, m the same manner, to 
the quadratic 

The next problem— 

Pro|». 80. To cut a given straight line in extreme and mean ratio, 
leads to the equation 

This ia, therefore, only a special case of the last, and is, besides, 
on old acquiintanoe, being esse nt iall y the same problem as that 

r-« 



386 


GEOMETRY 


[■ucmDUM; 


Proa 80 miy therefore he solved in two ways, either by aid of 
Proa 80 or by aid of 11. 11. Euclid nves both aolntione. 

|71. Prop. 81 (Theorem). 

Un^fiiwrtdaacriM right angle it egual 

to the eimilar and eimilarly-deeeribed figures on ike tidee eonUnining 
the right angle, a pretty generalization of the theorem of Fytha* 
goraa (I. 4^. 

Leaving out the next propoaition, which ia of little interest, we 
come to tne last in this &ok. 

Prop. 88. In equal cirelea angles, whether at the eentres or the eir- 
mn^erenee8,Juive the same ratio which Uie arcs on which they stand 
hare to one another; so also have the sectors* 

Of this, the part relating to angles at the centre ia of special 
imporfasince ; it enables ua to measure angles by arcs. 

with this closes that wrt of the EUmetUs which is devoted to 
the study of figures in a ]^e. 

Book XI. 

I 72. In this book figures are conaidered which arc not confined 
to a plane, viz., first rmations between lines aud planes in space, 
and afterwards properties of solids. 

Of new definitions we mention those which relate to the perpen- 
dicularity and the inclination of lines and pianos. 

Def. 8. A straight line is perpendicular, or at right angles, to a 
plane when it makes right angles with every straight line meeting it 
in that plane. 

The definition of perpendicular planes (Dcf. 4) offers no dif- 
ficulty. Euclid defines the inclination of lines to planes and of 
planes to planes (Defs. 6 and 6) by aid of plane angles, included by 
straight Imcs, with which wo have been made familiar in the first 
books. 

The other important definitions are those of parallel planes, 
which never moet (Def. 8), and of solid angles formed by three or 
more planes meeting in a point (Def. 9). 

To these we add the definition of a lino parallel to a plane aa a 
line which does not meet tho plane. 

§ 78. Before we investigate the contents of Book XL, it will be 
well to recapitulate shortly what we know of planes and lines from 
the definitions and axioms of the first book. There a plane has 
been defined as a surface which has the property that every straight 
line which joins two points in it lies altogether in it. This is eiiui- 
valent to saying that a straight line which has two points in a plane 
has all points in the piaue. Hence, a straight line which does not 
lie in the plane cannot have more than one point in common with 
the plane. This ia virtually tho same as Euclid's Prop. 1, viz. 

Prop. 1. One part qfa straight line cannot he in a plane and another 
part without U, 

It also follows, as was ]X)inted out in g 8, in discussing the 
definitions of Book 1., that a plane is determined already by one 
straight line and a point without it, viz., if all liues be diuwu 
through the point, aud cutting tho line, they will form a plane. 
This may be stated thus : — 

A plane is determined— 

Ist, By a straight line and a point whicli does notlisonit; 

2d, By three points which da not lie in a straight line ; for if two 
of these points be joined by a straight line we have case 1 ; 

8d, By two intersecting straight lines ; for the point of intersection 
and two other points, one in each line, give case 2 ; 

4th, By two parallel hnes (Def. 85, li). 

The tmrd case of this theorem is Euclid's 
Prop. 2. Two straight lines which cut one antdher are m one 
plane, and three straight lines which meet one cmoBier are in one 
plane. 

And the fourth is Euclid’s 

Prop. 7. Jf two straight lines he parallel, the straight line dravm 
from any point in one to anu point in the ether is in the same plane 
with the parallels. From the definition of a plane fhrther folbws 
Prop. 8. Jf two planes cut one another, their common section is a 
straight line, 

1 74. Whilst these propositions are virtnally contained in the 
definition of a plane, the next gives us a new and fundamental pro- 
perty of space, showing at the same time that it is possible to 
have a straight line perpendicular to a plane, according to Def. 8. 
It states— 

Thborim (Prop. a straight line is perpendicular to two 

straight lines in a plane which it meets, then it is perpendicular to 
all Un/ss in the plans which it meets, and hence it ia perpendioular 
to the plane. 

Den 8 may be stated thus : If a straight line is peipendioular 
to a plane, then it is perpendicular to every Hue in the plane which 
it meets. The converse to this would be 
Theobxm. — All straight lines which meet a given straight line in 
the same paint, and are perpendioular toil, lie in a plane which is 
perpendioular to that line. 

This ^olid states thus : 

Prop. 6 . three straight Unes meet aU atom point, and astray 


Hne stands at right angles to each cf them at that point, the throe 
straight lines shall bsinane and the same plane, 

I 76. There follow theorome relating to the theory of parallel 
Hnes in space, viz. 

Thsobbm (Prop. 6),— Any two lines which are psrpsndieular ta 
the same plane areparaXUl to each other; and conversely 
Theorem (Prop. 8).— .{jf qf two parallel straight lines one is par* 
pendioular to a plane, the other is so also. 

Further, the important theorems 

Prop. 9. Two straight lines which arc each cf them paralUl to the 
same straight Une, and not in, the same plane with it, art parallel to 
one another; where the words, *’and not in the same plane with 
it," may be left out, for they exclude the case of three parallels 
in a plane, which has been proved before ; and 
Theorem (Prop. 10).— j[r fux) angUe in different plana have the 
two limits the one paralUl to those efthe other, then the angUs are 
equal. That their planes are parallel is shown later on in Prop. 16. 

This theorem is not necessarily true, for the angles in question 
may be supplementary ; bat then tho one angle will be equal to 
that which Is adjacent and supplementary to the other, and this 
latter angle will also have its limits parallel to those of the first 
From this theorem it follows that if we take any two straight 
lines in space which do not meet, and if we draw through any 
point P in space two Hnes parallel to them, then the angle in- 
cluded by these lines will always be the same, whatever the position 
of the point P may be. This angle has in modem times been 
called tne angle between the given Hnes : — 

Definition. — By the angua between two not iniersseting lines ws 
understand the angla whim two intersecting lines indude that are 
parallel respeUivsly to the two given Una, 

§ 76. It IB now possible to solve the following two problems : — 
Pkoblkm.— 7b draw a straight lineperpendiaUar to a given plans 
from a given point which lia 

1. Not in tire plane (Prop. 11). 

2. In the plane (Ttop, 12). 

The second case is easily reduced to the first— viz., if by aid of 
the first we have drawn any perpendicular to the plane from some 
point without it, we need only draw thron^^ the^^veu point in the 
plane a line parallel to it, in order to have the required perpen- 
dicular given. The solution of the first part is of interest in itself. 
It de[>end8 upon a construction which may be expressed as a 
theorem. 

Thboiibm.— from a point A without a plane a perpendicular 
AB he drawn io the plane, and if from the foot B this perpm~ 
dicular another perpendicular BC he dravm to any straight line in 
the plane, then the straight line joining A to the foot 0 of this aeond 
peipendicular will also be perpendictuar to the line in the plane. 

The theory of peipendiculars to a plane is conclude by the 
theorem— 

Prop. 18. Through any point in space, whether in or without a 
plane, only one straight line can be drawn perpendicular to the 
plane, 

g 77. The next four nropositionB treat of parallel planes. It ia 
shown thal plana whim leave a common perpendicular are parallel 


parallel straight Una (Prop. 16) ; and lastly, that any two Straight 


plana have common perpendiculars (converse to 14) ; and Two 
plana which are parallel to a third plane are parallel to each 
other. 

It will be noted that Prop. 16 at once allows of the solution of 
I the problem: ** Through a given point to draw a plane parallel to 
I a mveu plane.'* And it is also easily proved that this problem 
allows always of one, and only of one, solution. 

I 78. We come now to planes which are perpendicular to one 
another. Two theorems relate to them. 

Prop. 18. B a Straight line he at right angla to a planet 
tfiane which passa through U shall be at right angla to that plane. 

Prop. 19. Jf two plana which cut one another be each <f them 
perpendicular to a third plans, their common seeUon Shall be per^ 
psndicular to the earns plane, 

I 79. If three planes pass through a common point, and if they 
bonnd each other, a solid angle of three faces, or a trihedreU angle, 
is formed, and similarly by more planes a solid angle oif more 
or a polyhedral angle. These have many properties which are qnite 
analogous to those of triangles and poly^ns in a plane. Euclid 
states some, viz : — 

Prop. 20, ^ a soUd angle be contained by thra plans angla, any- 
two qfthm are together ghater than the third. 

But the next — 

Prop. 81. Every solid angle is contained by plans angla, which 
are together lea than four fight angles^hu no analogous uwoveiD 
in the planf^ 
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We may mention, however, that the theorema about tri- 
an^ee contained in the propoeitlona of Book 1., which do not 
d^end upon the theoiy of parallela (that la all up to Prop, 27), 
have their ooixeaponding theorema about trihedral angles. The 
latter are formed, if for ^^aide of a triangle*’ we write ’’plane 
angle ” or ” fhoe of trihedral angle, and for ” angle of triangle *’ 
we substitute ’’angle between two faces*' where the planes con- 
taining the solid angle are called its /aees. We get, for in- 
atanoe, ftom 1. 4, the theorem, ^ two (riAedrul angZu have Hw 
mgUo qf two faoea in the one eouof to the angles of two faces 
in the other, and hone likewise the angles inchMied by ^wse faces 
equal, then ^ angles in the regaining faces are equal, and the 
angles between the other faces are equal eeuh to each, v&., those which 
are eqgposite equal faoes. The solid angles themselves are not 
necessarily equal, for they may be only symmetrical like the 
right hand and the left 

The connexion indicated between triangles and trihedral angles 
will also be recognised in 

Prop. 22. ff every tm qf three plane angles he greaUt* than the 
third, and if the draighl lines which contain them be all equal, a 
triangle may he made qf the straight lines that join the extremities qf 
those equal straight lines. 

And Prop. 28. solves the problem, To construct a trihedral angle 
having the angles qf its faces equal to three given plaw angles, 
any two qf them being greater than the third. It is, of course, 
analogous to the problem of constructing a triangle having its sides 
of given length. 

Two other theorems of this kind are added by Simson in his 
edition of Euclid’s Elements, 

§ 80. These are the principal properties of lines and planes in 
si^e, but before we go on to their applications it will be well to 
deiino the word distance. In geometry distance means always 
’’shortest distance" ; viz., the distance of a point from a straight 
line, or fh>m a plane, is the length of the per]iendicular from the 
point to the line or plane. The distance between two non- 
inteTsectiug lines is the length of their common perpendicular, 
there being but one. The distance between two iMirallel lines or 
between two parallel planes is the length of the common perpendi- 
cular between the lines or the planes. 

§ 81. Parallelepipeds. — The rest of the hook is devoted to the 
study of the panillelopiped. In Prop. 24 the possibility of such 
a solid is proved, viz. : — 

Prop. 24. Jf a solid be eontauied by six planes two and two of 
which are parallel, the opposite planes are similar and equal 
parallelograms, 

Euclid calls this solid henceforth a parallelepi|)ed, though ho 
never deflnea the word. Either face of it may be taken as beue, 
and its distance ftom the ophite face as altitude. 

Prop 25. If a solid parallelepiped be cut by a plane parallel to 
two oj its opposite planes, U divides the whole into tico solids, the 
base qf one qf which shall be to the base of the other as the one solid 
is to the other. 

This theorem corresponds to the theorem (VI. 1) that parallelo- 
grams between the same parallels are to one another as their bases. 
A similar analogy is to be observed among a number of the 
remaining propoutions. 

8 82. After solving a few problems we come to 

Prop. 28. If a solid parallelepiped be cut by a plane passing 
through the diobgonals qf two of the opposite planes, it shall be eui in 
two equal parts. 

In the proof of this, as of several other propositions, Euclid 
neglects the difference between solids which are symmetrical like 
the right hand and the left. 

Prop. 81. Solid paraXUlepipeds, which are upon equal bases, and 
of iks same altitude, are equal to one another. 

Props. 29 and 80 contain special cases of this theorem leading up 
to the x>roof of the general theorem. 

As oonsequenoes of this fundamental theorem we get 

Prop. 82. Solid parallelepipeds, whUhhave the same aUitude, are 
to one another ae their bases ; and Prop. 88, Similar solid parallel- 
epiveds are to one another inthe triplieateratioqftheir homologoussides. 

If we consider, as in g 67, the ratios of lines as numbers, we may 
also say — 

The raiio qf the volumes qf similar parallelepipeds is equal to the 
rtUio qf the third powers of homologous sides. 

Parallelepipeds which are not similar but equal are compared by 
aid of the theorem 

Prop, 84. The bases and altitudes qf equal solid parallelepipeds 
are rwiproeally proportionals and if the beues and altiiudes be re- 
dpTooally prqpqrUonal, the solid parallelepipeds are equal. 

§ 83. Of tM following propositions tne 87th and 40th arc of 
q^ial interest. 

Prop. 87. fffour straight lines he proportionals, the simUar solid 
peurfdulepipeds, similarly described from them, shall also be pro- 
porHonaes ; aftd if the similar peeraUeUpineds similarly described 
from Jbnr Ctraigkt lines be preporUomUs, the straight hnss shall be 
preportionale. 


In symbols it says — 

lfa:5-*e:d^ then a* 

Prop. 40 teaches how to compare the volumes of triangular 
prisms with those of iNtrallelepipeas, by proving that a trlemgular 
prism is equal in volume to a paralUUpiped, which has Us aUUudt 
and Us base equal to the altitude and the base tf the triangular 
prum, 

8 84. From these propositions follow all results relating to the 
mensuration of volumes. We shall state these as we did in the case 
of The Btarting-|M)int is the '’rectangular" poitillelepiped, 

which hu every edge perpendicular to the planea it meets, and 
which takes the place of the rectangle in the plane. If this has all 
its edges equal we obtain the ’’cube." 

If we take a certain line u as unit length, then the square ou u Is 
the unit of area, and the cube on u the unit of volume, that is to 
say, if we wish to measure a volume we have to determine how 
many unit cubes it contains. 

A rectangular parallelepiped has, as a rule, the three edges 
unequal, which meet at a point. Every other edge is equal to one 
of them. If a, 5, 0 be the three edges meeting at a point, then we 
may take the rectangle contained by two of tnem, say by b and c, 
as base and the third as altitude. Let V be its volume, Y’ that of 
another rectangular parallelepiped which has the edges a', b, e, 
hence the same base as the first. It follows then easily, from 
Prop. 25 or 32, tha** V ; V'-a : a’ ; or in words, 

JKoctangutar parallelepipeds on equal bases art proportional to 
their altitudes. 

If we have two rectangular parallelepipeds, of which the first has 
the volume V and the edges a, b, e, and the second, the volume V 
and the edges a\ V, d, we may compare them by aid of two new 
ones which have respectively tin* edges a*, b, c, and a’, b\ c, and the 
volumes V| and V,. We then have 

V: Vx:V*-5:5’, Y^xY^eid. 

Compounding these, we have 

V;W-(a:a’) {b\V)(e\d), 


or 


y a b_ c 


Hence, as a special oaiie, making Y equal to the unit cube U on ii 
we get 

Y a b e . 

• — •mU, fi • y, 

V u u u ’ 


where a, B, y m the numerical values of a, 6 , e ; that is, The 
number of unit cubes in a rectangular parallelepiped is equal to the 
product of the numerical values of its tlircc edges. This is generally 
expressed by saying the volume of a rectangular parullolemjied is 
measured by the product of its sides, or by the product of its base 
into its altitude, which in this case is the same. 

P)»p. 81 allows us to extend this to any parallelepipeds, and Props. 
28 or 40, to triangular prisms. 

Theojirm. — Tm volume of any parallelepiped, or tf any tri- 
angular prism, is measured by the product qf base and altitude. 

The consideration that any polygonal prism may be divided into 
a number of triangular prisms, winch have the same altitude and 
the sum of their mucs equal to the base of the ttolygoual prism, 
shows further that the same holds for any prism whatever* 


Book XIL 

8 85. In the last part of Book Xl. we have learnt how to com- 
pare the volumes of i)arallelepipeds and of prisms. In order to 
determine the volume of any solid bounded by plane faces we must 
determine the volume of pyramids, for eveiy such solid may be 
decomposed into a number of pyramids. 

As every pyramid may again be decomposed into triangular 
pyramids, it b^omes only necessary to determine their volume. 
This is done by the 

Theorem. — Every triangular pyramid is equal in volume to one 
third of a triangular prism having the name base and the same 
rititude 88 the pyramid. 

This is an immediate consequence of Euclid’s 

Prop. 7. Every prism having a triangular base may be divided 
into three pyramids that have triangular bases, and are equal to one 
anoUwr, 

' The proof of this theorem is difQcul^ because the throe triangular 
pyramids intq which the prism is divided are by no means equal in 
SMpe, and cannot be made to coincide. It has first to be i>roved 
that two triangular pyramids have equal volumes, if they have 
equal bases ancTequal utitndes. This Euclid does in the following 
manner. He first shows (Prop. 8) that a triangular pyranud may 
be divided into four parts, of which two are equal triangular pjrra- 
mids similar to the whole pyramid, whilst the other two am equal 
triangular prisms, and further, that these two pnsms ^ 

greater than the two pyramids, hence more than half tiie given 
pyramid. He next shows (Prop. 4) that if two t n a ng u l ar pyra- 
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m lAfvn, bftTing equal bases and equal sltitudea, and if eaeh 
be dIfidiM as sboFeTuen the two triaagnlar prisms in the one are 
equal to those in the t>ther» and each ol the remaining pyxmmlds in 
& one has its base and altitude equal to the base and altitude of 
the lemaining pyramids in the other. Hence to these pyramids the 
same process is again ap^cable. We are thus enabled to out out 
of the two given pyramids equal parts, each greater than half the 
pyramid. Of the remainder we can again cat out eoual 
parts greater than half these remainders, and so on as fiir as we like. 

process may be continued till the last remainder is smaller 
than any assignable quantity, however amalL It follows, so we 
should conclude at present, that the two volumes must be equal, for 
th^ cannot differ if any assignable quantity. 

To Greek mathematicians tnia conclusion offers far greater diffi- 
cultieB. They prove elaborately, a r§duclio ad ahmrdwtn, that 
the volumes cannot be unequal ilia proof must be read in the 
Slenu^ A further diacuaaion of this method of exhaustion, as 
it is called, would belong to a treatise on the history of geometry. 
We refer x^ers to Hankel, (kachiehte der MaihemaHk (p. 115 «g). 
We must, however, state that we have in the above not proved 
Euclid's Prop. 6, but only a special case of it Euclid does not 
suppose that the bases of the two pyramids to be compared are 
equal, and hence he proves that the volumes are as the baks. The 
reasoning of the proof becomes clearer in the special case, from 
which the general one may be easily deduced. 

I 86. Prop. 6 extends the result to pyramids with polygonal 
bam Prom these results follow again tne rules at present given 
for the mensuration of solids, viz., a pyramid is the third of a 
triangular prism having the same base and the same altitude. But 
a triangular prism is equal in volume to a parallelepiped which 
has the same rase and altitude. Hence if B is the base and h the 
altitude, we have 

Volume of prism BA, 

Volume of pyramid - \ B7t, 

statements which have to be taken in the sense that B means the 
number of square units in the base, 7t the number of units of 
length in the altitude, or that B and h denote the numerical values 
of base and altitude. 

f 87. A method similar to that used in proving Prop. 5 leads to 
the foUowing results relating to solids bounded oy simple curved 
surfaces : — 

Prop. 10. JBvery cone is the third part qf a cylinder which has the 
same ooss, tmd isofan equ^ aUUude wUh it. 

Prop. 11. Cones and cylinders cf the same aUUvde are to one an- 
other as their bases. 

Prop. 12. Similar cones and cylinders have to one another the 
trMiocUe ratio of that which the diameters <f their bases have. 

Prop. 18. Jf a cylinder be cut by a plane parallel to its qppoex 
ptanea or bases, it divides the cylinder into two cylinders, one qf which 
is to the other as the axis cf the first to the axis qf the other ; Which 
may alao be stated thus: — 

Oylinders on the same base are proportional to their altitudes. 

Prop. 14. Cones and cylinders upon equal bases are to one another 
as their altitudes. 

Prop. 15. The bases and altitudes of equal cones a/nd cylinders are 
reciprocally pT(porH^ and if the bases and altitudes be reciprocally 
prcportional, canes and cylinders are equal to one another. 

Those theorems again lead to formulas in mensuration, if we com* 
pare a cylinder with a prism having its base and altitude equal to 
the base and altitude of the cylinder. This may be done by the 
method of oxhaustion. We get, then, the result that their basra are 
equal, and have, if B denotes the numerical value of the base, and 
h that of the altitude, 

Volume of cylinder - BA. 

Volume of cone >- ^'BA. 

i 88. The remaining propositions relate to circles and spheres. 
Of the sphere only one proi^rty is proved, viz. : — 

Prop. 18. Spheres hone to one another the triplicate ratio qf that 
which their diameters hone. The mensuration of the sphere, like 
that of the circle, the cylinder, and the cone, had not been settled 
bx the time of Euclid. It was done by Archimedes. 


Book XIII. 


1 80. The 18th and last book of Euclid's Elements is devoted to 
the molar solids. It is shown that there are five of them, viz.:— 

1. Tbe njgolar tetrahedron, with 4 triangular faces and 4 
▼ertioes; 

2. The euhe, with 8 vertices and 6 square faces ; 

8. The ocieMron, with 6 vertices and 8 triangular faces; 

4. The do d eoa h s d r e n, with 12 pentagonal faoes^ 8 at each of tiie 
20 vertioet; 

6. The iooeaheOrtm, with 20 triaaigiilar Utm, 5 at each of the 
12vcrtioes. 


It is shown how to insoribe these solids in a given q^heri^ and 
how to determine the lengths of tiieir edges* 

These resulto are— if r denotes the radius of the eiroumsorfited 
sphere and a the side of the regular solid— 

For tetrahedron a*- -j-f*, 


octahedron 

a*-2r*, 



hexahedron or cube 

**■-}’*• 



icosahedron 

a* - 2^1 - 

6 J 


dodecahedron 

- 2^1 - 

8 J 

K- 


I 90. The 18th book, and therefore the Elements, conclude with 
the scholium, **that no other regular solid exists besides the five 
ones enumerated.'* 

The proof is very simple. Each face is a regular polygon, hence 
the an^es of the faces at any vertex must be angles m ^ual regular 
polygons, must be together less than four right angles (aI. 211, and 
must be three or more in number. Each angle in a ro£^ar triple 
equals two-thirds of one right angle. Hence it is possible to form 
a solid angle with three, four, or five regular triiwgles or faces. 
These give the sedid angles of the tetrahedron, the octohedron, and 
the icraahedron. The angle in a square (the regular quadrilaterBl) 
equals one right angle. Hence three will form a solid angle, that 
of the cube, and four will not The angle in the regular pentagon 

equals ^ of a right angle. Hence three of them equal ^ (t.#., less 

than 4) right angles, and form the solid angle of the dodecahedron. 
Three if6^ar poly^ns of six or more sides cannot form a solid 
angle. Therefore no other regular solids are possible. 


Sbotion IL — Higher or Fbojbotivb Gbohetrt. 

It is difficult, at the outset, to characterize Projective 
Geometry as compared with EuclidiaiL But a few examples 
will at least indicate the difference between the two. 

In Euclid’s Elemente almost all propositions refer to 
the magnitude of linos, angles, areas, or volumes, and 
therefore to measuiement The statement that an angle 
is right, or that two straight lines are paralld, refers to 
measurement. On the other hand, the fact that a straight 
line does or does not out a circle is independent of measure- 
I ment, it being dependent only upon the mutual posi- 
tion” of the lino and the circle. This difference becomes 
clearer if we project any figure from one plane to another. 
By this the length of lines, the magnitude of angles and 
areas, is altered, so that the projection, or shadow, of a 
square on a plane will not be a square ; it will, however, 
be some quadrilateral Again, the projection of a drole 
will not be a circle, but some other curve more or 
less resembling a circle. But one property may be 
stated at once, — ^no straight line can cut the projection 
of a circle in more than two points, because no straight 
line can cut a circle in more than two points. There are, 
the^ some properties of figures which do not alter by 
projection, vmil^ others do. To the latter belong nearly 
all properties relating to measurement, at least in the form 
in which they are generally given. The others are said 
to be projective properties, and their investigation forms 
the subject of Projective (^ometry. 

Different as are|||iB kinds of properties investigated 
in the old and the iPew sciences, the methods followed 
difiPer in a still greater degree. In Euolid ft ach pro- 
position stodik \fj itself ; its connexion with others is 
never indicated ; the leading ideas contained in its proof 
are not stated j genoral principles do not exist In the 
modem methods, on the other hand, the greatest import 
anoe is attached to the leading thoughts whi^ pervade 
the whole; and general principles, which bih^ whde 
groups of theorems under one asp^t, are givm rather 
than sepsiate propositions. The whole tendency is towards 
gener ali z at i o n. A strai^t line is considered as dvea in 
ite entMT. eztendiag toth vaya to infinity, vhiU T|i W A 
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Is very careful never to admit anything but finite quan- 
tities. The treatment of the inmiite le in fact another 
fundaments ^ffeience between the two methods. Euclid 
avoids it In modem geometry it is systematically intro- 
duced| for only thus is generality obtained. 

Of the different modem methods of g^metry, we shall 
treat principally of the methods of projection and corre- 
spondence which have proved to be the most powerful 
These have become independent of Euclidian Geometry, 
especially through the Oeom/strie der Lage of V. Staudt, 
and the Ausdehnungdehre of Giassmann. 

For the sake of brevity we shall presuppose a know- 
ledge of Euclid’s Elementa^ Sthough we shall use only a 
few of his propositions. 

S 1. We consider space as filled with jtoints, lines, and planes, 
and these we call the dements out of which our figures are to be 
formed, calling any combination oF these elements a figure.” 

By a line we mean a straight lino in its entirety, extending both 
ways to infinity; and by a plane, a plane surface, extending in all 
directions to infinity. We euppm 

That through any two points in space one and only one line 
may be drawn (Eucl 1., Def. 4, Ax. 10, Post 2); 

That through any three points which are not in a line, one and 
only one plane may be placed (compare jn. 386, § 73, above); 

That the intersection of two planes is a fine (Eucl XL 18) ; 

That a line which has two points in common with a plane lies 
in the ^ane (Eucl. L, Def. 7), hence that the intersection of a 
line and a plane is a ainsle point ; and 

That three planes which do not meet in a line have one single 
point in common. 

These results may be stated differently in the following form : — 

I. A plane is determined— A point is determined — 

1. By three points which do 1. By three planes which do 


II 


not lie in a line; 

2. By two intersecting lines ; 
8. By a line and a point which 
does not lie in it 
A line is determined — 

1. By two points ; 


not pass through a line ; 

2. By two intersecting lines | 

8. By a line and a plane which 
does not imss turoogh it. 

2. By two planes. 

The reader will observe that not only are planes determined by 
points, but also points by planer ; that merefore we have a right to 
consider the planes as elements, like points ; and also that m any 
one of the above statements we may interchange the words point 
and plane, and we obtain again a correct statement, provided that 
these statements themselves are true. As they stand, we ought, 
in several cases, to add **if thev ere not paraflel,” or some such 
words, parallel lines and planes being evidently left altogether out 
of consideration. To correct this we have to reconsider the theory 
of parallels. 

§ 2. Let ue take in a plane a line p (fig. 1), a point S not 
in this line, and a line q drawn through S. Then this line q will 
meet the line p in a point A. If we turn the line q about S to- 
wards its point of intersection with p will move along p towards 
B, passing, on con- 
tinue turning, to a 
greater and greater dis- 
tance, until It is moved 
out of OUT reach. If 
we turn q still farther, 
its oontmuation will 
meet p^ but now at the m 
other side of A. The*^ 
point of intersection has 
disappeared to the right 
and leappesred to the 
left There is one inter- 
mediate position where 
a is parallel to i?— that 
is where it does not out 



Fig. 1. 


p. In every other position it outs p in some finite point If, 
on the other we move the point A to an infinite distance 
in p, then the line q which passes trough A will be a line which 
does not ont^ at any finite point Thus we are led to say: 
Evtry line through 8 which Joins it to any point at an infinite 
distance in p is puallel to p. But by Euclid’s 12th axiom 
there is but one Ime psxallel to p through S. The difficulty in 
which we are thus involved is due to the fact that we trv to reason 
about infinity as if we, with our finite capabilities, could compre- 
hend the infinite. To overoome this dimoulty, we may say that 
1 ^ points at infinity in a Une appmr to us as one, and may be 
repbi^ by a single ^Mdeal” poin^ just as all points in a fixed 
stM^whioh is not at an infinite, only at a great distance— can- 
not be distjpgaished by ns and to bongs on the esrth count aa 


one. We may therefore now give the following definitions and 
axiom:— 

Lines which meet at infinity ate called parallel 

.Affiom.— All points at an infinite distance in a line may be con- 
sidered as one single point 

This ideal point is called the point at infinity in the 

line. 

The axiom is equivalent to Euclid's Axiom 12, for it folloui? 
from either that through any point only one line may be dtawn 
parallel to a given line. 

This point at infinity in a line is reached whether we move a 
point in the one or in tbo opposite direction of a line to infinity. 
A line thus appears closed by this point, and we speak as if we 
could move a ^nt along the line from one position A to another 
B in two ways, either through the point at infinity or through 
finite i>oint8 only. 

It must never be forgotten that this point at infinity is ideal, 
that the results based on this assumption are true for that finite 
region of space which is within our reach, and that beyond this 
reffioa they may or may not be true,— we do not know. 

The advantage of this view of parallels will become apparent at 
every stra as wo go on. 

g S. Having thus arrived at the notion of replacing all points at 
infinity in a line by one ideal point, there is no difficulty in re- 
placing all points at infinity in a plane by one ideal line. 

To make this cleaar, let us suppose that a line p, which cuts two 
fixed lines a and 6 in the points A and ^ moves parallel to itself 
to a greater and greater distance. It will at last cut both a and 
h at their points at infinity, so that a line which joins the two 
points at infinity in two intersecting lines lies altogether at 
infinity. Every other line in the plane will meet it therefore at 
infinity, and thus it contains all points at infinity in the plane. 

All ^inU at infinity in a plane lie in a line, tohieh ie called the 
line at infinity in the plane. 

It follows that parallel pianos must be considered as planes 
having a common line at infinity, for any otlier plane oats them in 
parallel lines (Eucl XI. 16), which have a point at infinity in 
common. 

If we next take two intersecting planes, then the point at infinity 
in their line of intersection lies in both planes, so that their lines 
at infinity meet. Hence every line at infinity meets every other 
line at infinity, and they are therefore all in one plane. 

All peinta at infinUy in epa^e may he considered as lying in one 
ideal j^ane^ which is called the Tfiane at infinity, 

§4. We have now the following definitions : — 

Parallel lines are lines which meet at infinity ; 

Parallel planes are planes which meet at infinity : 

A line is parallel to a plane if it meets it at infinity. 

Theorems like this— Lines (or planes) which are parallel to a 
third are parallel to each other — ^follow at once. 

This view of parallels leads therefore to no contradiction of 
Euclid's Elemente, 

As immediate consequences we get the propositions :— 

Every line meets a plane in one point, or it lies in it ; 

Every plane meets every other plane in a line ; 

Any two lines in the same plane meet 

g 5. We have called points, lines, and planes the elements of 
geometrical figures. We also say that an element of one kind 
cantaine one of the other if it lies in it or passes through it. 

All the elements of one kind which are contained in one or two 
elements of a different kind form aggregates which have to be 
enumerated. They are the following : — 

I. Of one dimensiou. 

1. The roi 0 , or raugej ofjoointa formed by all points in a line, 

which is called its esue. 

2. The flat pencil formed by all the lines through a point in 

a plane. Its base is the jtoint in the plane, 

8. The aadal pencil formed oy all planes through a line 

which is called its base or axis. 

11. Of two dimensions. 

1. The field of points and lines — Hhat is, a plane with all its 

points and all its lines. 

2. The pencil of lines and ^anes— that is, a point in space 

with all lines and all planes through it. 

III. Of three dimensions. 

The space of points— that is, all points in space. 

The space of planes — ^that is, all planes in space. 

IV. Of four dimensions. 

The space of lines, or all lines in space. 

! 6. The word dimension in the above needs explanation. 

f in a plane we tfl^e a raw p and a pencil with centre Q, than 
through every point ini> one line in the pencil will pas^ ]md every 
ray in Q will out p in one point, so that we are entitled to sty * 
row oontains as many points as a flat pencil lines, and, we may 
as an axial pencil planes, because an axial pencil is cut by a plane 
in a flat pencil . , - ^ a j 

The amber of elements in the row, in the flat pencil, sad in the 
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axial pencil ii, of course, infinite and indefinite too, but the same in 
alL For a moment we shall treat it as bi^ a definite nnmberwhich 
we denote bj a. Then a plane contains points and as many 
lines. To see this, take a flat pencil in a plane. It contains a 
lines, and each line contains a points^ whilst each point in the 
{dane lies on one of these lines. Similarly, in a plane each line 
cnts a fixed line in a point But this line u cut ax each point by 
a lines and contains a points ; hence there are a* lines in a plane. 

A pencil in space contains as many lines aa a plane contains 
points and as many planes as a plane contains lines, for any plane 
cnts the pencil in a field of points and lines. Hence a pencil con- 
tains 9? lines and planes. Th$ field and the pencil are qf two 
dimensione. 

To count the number of points in mce we observe that each 
point lies on some line in a pencil. But the pencil contains a* 
lines, and each line a points; hence space contains a* points, 
^h plane cuts anv fixed plane in a line. But a plane contains 

lines, and through each pass a planes ; therefore space contains 
planes. 

Hence space contains as many planes as points, but it contains 
an infinite number of times more lines than points or planes. To 
count them, notice that every line cuts a fixed plane in one point. 
But a^ lines pass through each point, and there are a* points In the 
plane. Hence there are a* lines in space. The apace q/ points and 
plaiwe is qf three dimeneionSf but the space qf Hties is qf four dinwn- 
sions* 

A field of points or lines contains an infinite immber of rows and 
flat pencils; a pencil contains an infinite nnmbei of flat mncils 
and of axial pencils; space contains a triple infinite number of 
pencils and of fields, a^ rows and axial pencils, and flat pencils— 
or, in other words, each point is a centre of a* flat pencils. 

§ 7 . The above enumeration allows a classification of figures. 

Figures in a row consist of groups of points only, and figures in 
the flat or axial pencil consist of groups of lines or planes. In 
the plane we mav draw polygons ; and in the pencil or in the point, 
solid angles, and so on. 

We may also distinmiish the different measurements. We have— 

In the row, len^h of segment ; 

In the flat penml, angles ; 

In the axial pencil, dmedml angles between two planes ; 

In the plane, areas ; 

In the pencil, solid angles ; 

In the space of points or planes, volumes. 

Seomentb 07 A Line. 

§ 8. Any two points A and B in space determine on the line through 
them a finite ^rt, which may be considered as being described by 
a point moving from A to B. This we shall denote by AB, and 
distingnish it from BA, which is supposed as being described by a 
point moving from B to A, and hence in a direction or in a ** sense ” 
op;K>site to AB, Such a finite line, which has a definite sense, we 
shall call a ** segment,” so that AB and BA denote different seg- 
ments, which are said to be equal in length but of opposite sense. 
The one sense is often called positive and the other negative. 

In introducing the word “sense” for direction in a line, we have 
the word direction reserved for direction of the line itself, so that 
different lines have different directions, unless they be parallel, 
whilst in each line we have a positive and negative sense. 

We may also say, with Professor Clifford, that AB denotes the 
“ step ” of going from A to B. 

I 9 . If we now have three )K>ints A, B, C in a line (fig. 2), the 
step AB will bring ns from A to B, and 
the step Be from B to C. Hence both ABC 
steps are ^uivalent to the one step • ' * 

AC£ This is expressed by saying that 
AC is the “sum” of AB and BC; in 
symbols — 

AB+BC-AC, 

where account is to be taken of the 


C 


This equation is true whatever be the p.. 2 

podtion ii the three points on the line. 

As a qpecial case we have 

AB+BA -0 (1), 

and aiinilarlv 

^ AB + BC + CA-0 ( 2 ), 

which again is true for any three points in a line. 

We mtbar write 

AB--fiA, 

where — denotes negative sense. 

We can then, just as in algebra, change subtraction of segments 
into additkm up diangiiM toe sense, so that AB— CB is the same 
as AB+(— CB) or AB+BC. A figure will at once show the truth 
of this. The aeose is, in liset, in ereiy respect equivalent to the 
^ sign** of a number in algebra. 


- 1 . 


1 10. Of the many fonnule which exist between points in a line 
we ■balT have to use only one more, which connects the segments 
between any four points A, B, C, D in a line. We have — 

BC-BD+DC, 

CA-CD+DA, 

AB-AD+DB; 

or multiplying these by AD, BD, CD respectively, we get— 

BO. AD -> BD. AD + DO. AD - BD. AD-OD. AD 
CA. BD-CD. BD + DA.BD-CD.BD-AD.BD 
AB. CD « AD. CD + DB . CD - AD. CD - BD. CD. 

It will be seen that the sum of the right hand sides vanishes, hencs 
that 

BC.AD + CA.BD + AB.CD -0 ... (8) 
for any four points on a line. 

1 11. If C is any point in the line AB, then we say that C 
divides the segment AB in the ratio ^ , account being tdeen of 

the sense of the two segments AC and CB. If C lies between 
A and G the ratio is positive, as AC and CB have the same sense. 
But if C lies without the se^ent AB, if 0 divides AB ex- 
ternally, then the ratio is negative. To see how the value of this ratio 
changes with C, 

we will move C y 7* ■ — ^ P 

along the whole vj. o 

line(V 8), whilst 

A ana B remain fixed. It 0 lies at the point A, then AO— ^ 
hence the ratio AC : CB vanishes. As C moves towards B, AG 
increases and CB decreases, so that our ratio increases. At the 
middle point M of AB it assumes the value + 1, and then increases 
till it reaches an infinitely laige value, when C anives at B. On 
passing beyond B the ratio becomes negative. If C is at P we have 
AC-AP-AB+BP, hence 

AC AB^BP AB 
cB"FS+Fb — BP 

In the last expression the ratio AB : BP is positive, has its greatest 
value 00 when C coincides with B, and vanishes when BC becomes 
infinite. Hence, as 0 moves from B to the right to the point at 
infinity, the ratio AC s CB varies from —00 to —1. 

If on the other hand C is to the left of A, say at Q, we have 

AC-AQ-AB+BQ-AB-QB, hence ^-^-1 

Here AB •^QB, hence the ratio AB : QB is positive and always 
less than one, so that the whole is native and < 1 . If C is at 
the point at infinity it is — 1 , and then increases as C moves to the 
! right, till for C at A we get the ratio —0. Hence— 

I “ As C moves along the line from an infinite distance to the left to 

I an infinite distance at the right, the ratio always increases ; it starts 
with the value —1, reaches 0 at A, +1 at M, oo at B, changes now 
sign to — oD , and increases till at an infinite distance it reaches 
again the value —1. It a^umes therrfore all possible values from 
— oo to + oo , and each value ont>y once, so ihat not only aoes every 
position of C determine a definite value of the ratio AC : CB, but cUso^ 
conversely^ to every posilive or negative value of this ratio belongs one 
single point in the line AB. 


Projection and Gross-Ratios. 

§ 12 . If we join a point A to a point S, then the point where the 
line SA cuts a fixed plane ir is called the projection of A on the 
plane ir from 8 as centre of projection. If we have two planes w 
and o' and a point 8, we may project every point A in ir to 
the other plane. If A' is the projection of A, then A is also the 
projection of A\ so that the relations are reciprocal. To every 
figure in w we get as its projection 
a corresponding figure in w\ 

It will be onr business to find 
such properties of figures as remain 
true for the projection, and which 
are called projective properties. 


For this purpose it will be suSicieut 
to consider at first only construc- 


tions in one plane. 

Let US BupPM we have given in 
a plane two lines p and v and a 
centre 8 (fig. 4 ) ; we may then pro- 
ject the points in p from 8 to p\ 

Let A', v... be the projections of . 

A, B..., the point at infinity in 
0 which we shall denote by J will 
be projected into a finite point 
r in yi', vis., into the point where 
the parallel to p through 8 cuts 

Similarly one point J in p will be projected Into the point 
r at infinity in j/T This point J is of oonzae the point where 



Fig. 4 . 
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the parallel to jf throngh S onti p. We thni lee that every 
point in p ia prtnected into a single point in 
A glance at S shows that a segment AB will be prcjected 
into a serpent A%' which is not 
equal tolt, at least not as a mie ; 
and also that the ratio AC : GB Is 
not equal to the ratio hlO : C^B' 
formea 1^ the prcjeotiona These 
ratios will become equal only if 
p and are parallel, for in this 
case the triangle SAB is similar 
to the triangle SA'B'. Between 
three joints in a line and their 
piojecuons there exists therefore in 
general no relation. But between 
four points a relation does exist 
g is. Let A, B, C, D be four 
points in p, A', B', C\ If their pro- 
jections in y, then the ratio of the 
two ratios AC : OB and AD : DB 
into which C and D divide the 
segment AB is equal to the cor- 
responding expression between 
A', B', C, D'. In symbols we 
have— 

AC AD A'C' ^ 

CB * DB " • D'B'* 

This is easily proved by aid oi Fig. 6. 

similar triangles. 

Through the points A and B on p draw parallels to p', which cut 
the projecting rays in C|, D|, Bg and Ai, CL Dj, as indicated in 
fig, 6, The two triangles AcOjjind BCCj will be similor, as will 
alM be the triangles ADD| and bDDj 




We have therefore — 

^ AC, AD AD, 

CB"c3i* db""15Jb* 

where account is taken of the sense. 

Hence— 


but 


AC AD AC, ^ AC, C,B 
DB ’ DB " C^B ■ DH? * AD, ■ * 


ACj AV' . CjR Cli' . 

AD, "at? ’ 

so that the above expression becomes 
A'cr C'B' 

ATF ■ D'B'* 

which is equal to as required. 

This result is of fundamental importance. 

The expression formed has been called by Cbasles the anbarmonic 
ratio of the fonr points A, B, C, D. Instead of this Professor Cliflbrd 
has proposed the shorter and more expressive name of “cross- 
ratio.” We shall adopt the latter. We have then the 
Fitndaicental Theorem. — T/ ie eross-ralio qf four points in a 
line is ogual to the croas^ratio qf their projections on any oQm line 
which lies in the same plane with it 
g 14. Before we draw conclusions from this result, we must in- 
vestigate the meaning of a cross-ratio somewhat more fhlly. 

If lour points A, B, C, D are given, and we wisli to form their 
cross-ratio, we have first to divide them Into two groups of two, 
the points in each group being taken in a definite order. Thus, 
let A, B be the first, C, D the second pair', A and 0 being the first 
points in each pair. The cross-ratio is then the ratio AC : CB 
uvided by AD : DB. This will be denoted by (ABCD)» so t^t 
# ^G AD 

(ABGD)-j^ . gg- 


This is easily remembered. In order to write it out, make 
first the two lines for the fractions, and put above and below these 

A A 

the letters A and B in their places, thus, ^ ^ then fill 

up, crosswise, the first by C and the other by D. 

1 15. If we take the points in a different order, the value of the 
oross-mtio will ohanoe. We can do this in twen^four different 
ways by forming all permutations of the letters. But of these 
twenty-four cross-ratios groups of four are equal, so that there are 
really only six different ones. 

We have the following rules : — 

I. If in a cross-ratio the two groups be interchanged, its value 
remains unaltered. 

(ABCD)-(CDAB). 

II. If in a cross-ratio the two points belonging to one of the two 
groups be interchanged, the cross-ratio changes mto its reciprocal. 

171. If in a cross-ratio the two middle letters be interchanged, 
the cross-ratio k changes Into its com^dement 1 - a. 

(ABCD)-l-(ACBD). 

The first two arc easily proved by writing out their values. Thi 
third is proved by aid or the formula (3), §10, 

BC. AD-l-CA. BD+AB.CD-O. 

If we divide this by 06 . AD we get 

, CA.BD.AB.CD ^ 

“ ^ ■*'CB . AD ■‘'cFTaD”®' 

-AO ^ 

CB db^bc ‘dc“ ' 

that is, 

(ABCD) + (AOBD)-l, 

which was to be proved. 

IV. From II. it follows at once that if wo interchange the elements 
in each pair, the cross-ratio remains unaltered ; and thus we see 
that 

(ABCD)-(CDAB) by I. 

-.(BAI)O)-(DCBA) by 11. 

§ 16. By aid of these rules we get the following results :• 

(ABCD) - (BADO) - (ODAB) - (DCBA) - a. 

(ABDC) - ( B ACD) - (CDBA) - (DOAB) - 
(AOBD) - (BDAC) - (CADB) - (DBCA) - 1 - 
(ACDB) - ( BDCA) - (CABD) - (DBAC) - j- ~ 

(ADBC) - (BCAD) - (CBDA) - (DACB) - * ' \ 

(ADCB)- (BCDA)- (CBAD) - (DABC) - 

In the theorem that the cross-ratio of four points equals that of 
the projections, the points have, of course, to be taken in the same 
order. 

g 17. If one of the points of which a cross-ratio is formed is the 
point at infinity in the line, the oross-mtio changes into a simple 
ratio. It is convenient to let the point at infinity occupy the lust 
place in the symbolic expi’ession for the cross-ratio. Thus if I is a 
point at infinity, we have 

(ABCI)--^, 

because 

AI:IB--1. 

Every common ratio of three points in a line may thus us ex- 
pressed as a cross-ratio, by adding tbe point at infinity to the 
group of pointa 

g 18. IT tbe points have special positions, the cross-ratios k may 
have such a value that, of the six different ones, two and two 

become equal. If the first two shall be equal, we get a-jf i or 
«•-!, a-±l. ^ 

If we take a- -Hi, we have (ABCD)-l, or 

the points C and D coincide, provided that A and B are different 
This is too special a case to be of much interest ^ , 

If, however, we take a— -1, so that (ABCD)--l, we have 

^ 0 <Mui D Oivide AB inierway and eetmuOly 

in the SB^me ratio, , 

The four points are in this case said to be harmmic pois^y and 
0 and D ore said to he ha/rmonic conjugates with regard to A 
and B. 
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Bat we liETe elao (CDAB)* - 1, so thftt A and B aw harmonio 
eonlingatea with ngud to C and D. 

The principal proper^ of harmonio points, upon which almost 
all applications depend, is this, that their cross-ratio remains nn- 
alterod if we interchange the two points belonging to one pair, 

^ * (ABCD)-(ABDC)-(BAOD). 

For four harmonic points the aiz cross-ratios which are generallj 
different become two and two equal : 


a--l 


l-ic-2, Ar-i. 

* PC-l * 


a *’ a 

Hence if we get four points whose cross-ratio is 2 or then they 
«re harmonic, but not arranjB;ed so that conjugates are paired. If 
this is the case the cross-ratio — —1. 

g 19. If we equate any two of the above six values of the cross- 
ratios, we get either a— 1, 0, ao, or a— - 1, 2, ), or else k becomes 
a root of the equation a*- 1 — 0, that is, an imoginaiy cube root of 
- 1. In this case the six values become three and three equal, so 
that only two different values remain. This case, though important 
in the theory of cubic curves, is for our purposes of no interest, 
whilst harmonic xx>int8 are all-important 

§ 20. From the definition of harmonic points, and by aid of g 11, 
the following properties are easily deduced. 

If 0 and D are harmonic conjugates with regard to A and B, 
then one of them lies in, the other without AB ; it is impossible 
to move from A to B without passing either through G or through 
D ; the one blocks the finite way, the other the way through 
infinity. This is expressed by saying A and B are separated by 
C and D. 

For every position of C there will be one and only one point 
D which is its harmonic conjugate with regard to any point pair 
A, B. 

If A and B are different points, and if C coincides with A or B, 
D docs. But if A and B coincide, one of the points C or D, lying 
between them, coincides with them, and the other may be anywhere 
in the line. It follows that, **if qf four haermofuic eoniugtUes two 
ooincidtt then a third edvddee w&h them, and thtfowrth may he any 
point line'* 

If OlRhe middle point between A and B, then D is the point at 
infinity for A0:CB--f-l, hence AD:DB must be equal to -1. 
The harmonic conjugate of the point at infinity in a line with regard 
to two pohUa A, hit the middle point of AB. 

This important property gives a first example how metric pro- 
perties are connected with projective ones. 

g 21. Complete Quadrilater€U,-~~lL figure formed by four lines 
in a plane is called a complete quadrilateral or, shorter, a four-side 
7). The figure 



has six vertieetf that 
is, points where the 
sides meet, and three 
diagonals AB, £F, GH, 
which join oppotite 
vertices. 

Similarly a figure 
formed by four points 
in a plaue is called a 
lour-poiiit It has six 
sides, which join the 
|K>ints, or vertices, and 
three ^agonal points, 
srhere the sides meet. 

The three diagonals of a four-side cut each other harmonically. 

If we project the points E, F, K, D from H to AB, we get 
(EFKD)-(ABCD), 

•ad if we project them from G, we get 

(EFKD)-(BACD); 

to that 

(ABCD)-(BACD), 

that the cross-ratio (ABCD) is raual to its reciprocal, hence 
— -1, as the fonr points are all difieront. This gives the im- 
portant theorem 

Tkeorbic. — /n every four-tide any diagonal it cut harmonically 
by ike ether two. 

This allows the eolation of the problem : — 

Pamubm. — To eondruel the harmonic conjugate T> to a point 0 
with regard to two given pointt A and B. 

Spififnbfi.---Throiigh A draw any two lines, and thro^h C one 
eutting the former two in Oand H. Join these points to B, cutting 
the foimer two lines in E and F. The point D where EF cuts 
AB idll be the haimonio ooidtigate required. 

Tbia vemavkable oonatmeticni requires nothing bnt the drawing 
of liae% and is therefore indraeiideat of sneasnrement It follows, 
aleo, that aU fimr-Mee whA home two veHieee at Aemd B,atid 


one diagonal patting through 0 , wili eaek hart tkt third diagonab 
patting tkrougih D. 

g 22. The theory of orois-mtios may be extended teem points in 
a row to lines in a flat pencil, and to planee in an axial pen^. Wo 
have seen (g 18) that if the lines which join fooi^inta A, ^ D 
to any point S be cut by any other line in A', B', Cr, IX, then (ABCD) 
-(AVCD'). In other words, fonr lines in a flat pencil ire cut by 
every other line in four points whose cross-ratio is constant 

By the cross-ratio of four xpys in a flat pencil ia 
meant the cross-ratio of the fonr points in which the rays are out 
by any line. If a, 8, c, d be the lines, then this cross-ratio b denoted 
by {abed). 

Dqflnition.^'By the cross-ratio of four planes in an axial pencil 
is understood the cross-ratio of the four ^ints in which any lino 
cuts the planes, or, what is the same thmg, the cross-ratio of the 
fonr rays m which any plane outs the four planea 
In order that this definition mi^ have a meaning, it has to be 
proved that all lines ont the pencil in points which^ve the same 
croes-ratio. This b seen at once for two intersecting lines, as their 
plane oats the axial pencil in a flat pencil, which is itself ont by 
the two Unes. The cross-ratio of the fonr points on one line is 
therefore equal to that on the other, and equal to that of the four 
rays in the flat pencil. 

If two non-intersecting lines p and g cut the fonr pbnes in 
A, B, C, D and A^ B', O', draw a line r to meet both p and g, 
and let this line cut the planes in A",B",C",D". Then (ABCD)— 
(A'B'Crm, for each is equal to (A^B^a'D"). 

g 28. We may now also extend the notion of harmonio elements, 
viz. 

i7^ni^tbn.~Fonr rays in a flat pencil and four planes in an 
axial pencil are said to be harmonic if their cross-ratio equals - 1, 
that is, if they ore out by a line in fonr harmonic points. 

Harmonic pencUs are constructed by aid of the theorem in g 21» 
which may now be stated thus : — 

In a four-tide two Met are harmonic eonjugatee with regard to 
the diagonal through their intertection and the line froth thit point 
to the point where the other diagonalt meet. Or thus : In a four- 
point the liiwt joining one diagonal point to the other two are har- 
monic conjvgatea with regard to the Met patting through fhefirti. 

If we understand by a ** median line of a triangle a line which 
joins a vertex to the middle point of the opposite side, and by a 
** median line ’* of a parallelogram a lino Joining middle points of 
opposite sides, we get as special cases of the last theorem : — 

27b diagonalt and median linea of a parallelogram form an 
harmonic pencil \ and 

At a vertex qf any triangle^ the two tidet^ the median Hne^ <md the 
line parallel to the hate form an harmonic pencil. 

Taking the parallelogram a rectangle, or the triangle isosceles, 
we get 

Theorem. — Any two linet and the hitectiont qf their anglet form 
an karmonie peneiL Or i— 

In an harmonic pencil^ ^f two conjugate rayt are perpendicular ^ 
then the other two are equally inclined to them \ and, conversely, if 
one ray hiaecta the angle between conjugate rayt^ it ia perpendicular 
to ita conjugate. 

This connects peipeudioularity and bisection of angles with 
projective properties. 

g 24. We add a few theorems and problems which are easily 
proved or solved by aid of harmonics. 

An harmonic pencil is out by a line parallel to one of its rays in 
three equidistant points. 

Through a given point to draw a line such that the segment 
determined on it by a given angle is bisected at that point. 

Having given two parallel lines, to bisect on either any given 
segment without using a pair of compassea 
naving given in a fine a segment and its middle point, to draw 
through any given point in the plane a line parallel to &e given 
line. 

To draw a line which joins a given point to the intersection of 
two given lines which meet off the drawing paper (by aid of g 21). 

OORRiaPOHDXNCU. 

g 25. Two rows, p and j/, which are one the projection of the 
other (as in fig. 5), stand in a definite relation to each other, 
characterized by the following propertiea 

1. To each point in either correaponda one point in the other ; that 
is, those points are said to correspond which are projectioDS of one 
another. 

2. The croaoraHo of any four pointt in one equala that qf the 
eorreaponding pointt in the other, 

8 . The linet joining eorreaponding pointt all poet through the 
tame point. 

If we suppoee oorresponding points marked, and the rowa brernght 
into any other position, then the lines Joining coneeponding pofnta 
will no longer meet in a common pmnti and hence the uird of 
the above propertiea will not bold any m|{er ; ^bpt we have stlU a 
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ooRMpondenoe between the pointe in the two rows poieeaeing the 
fint two propertlei. SnohaoorreipondenoehAebeen calledaone-OfM 
eerrwwcwMbwee, whilst the two zowa between which each ooReepond- 
enoe W been eetabliehed eie said to be prcUetine or hamologout. 
Two rows which are each the prcjeotion of the other are thermore 
prqfioHwu We shall presently see, also, that any two projective 
rows may always be placed in such a position that one appears as 
the projection of the other. If they are in such a position tne rows 
are said to be inperapecUvepoaiiUmf or simply to be pertpectiw, 

§ 26. The notfon of a one-one correspondence between rows may 
be extended to flat and axUl pencils, viz., a flat pencil will be said 
to be projective to a flat pencil if to each ray in the first corresponds 
one ray in the second, and if the cross-ratio of four rays in one 
equals that of the corresponding rays in the second. 

fiimilarly an axial pencil may be projective to an axial pencil. 
But a flat pencil may also be projective to an axial pencil, or either 
pencil may be projective to a row. The definition is the same in each 
case: there is a one-one correspondence between the elements, and 
four elements have the same cross-ratio as the corresponding ones. 

§ 27. There is also in each case a special position which is called 
perspeetivef viz. : — 

1. Two projective rows are perspective if they lie in the same 
plane, and if the one row is a projection of the other. 

2. Two projective flat pencils are perspective— (a) if they lie in 
the same ^ane, and have a row as a common section ; (fi) if they 
lie in the same pencil (in spa^), and are both sections the same 
axial pencil ; if they are in space and have a row us common 
section, or are both sections of the same axial pencil, one of tlie 
conditions involving the other. 

8. Two projective axial pencils, if their axes meet, and if they 
have a flat pencil as a common section. 

4. A row and a projective flat pencil, if the row is a section of 
the pencil, each point lying in its corresponding line. 

5. .A row and a projective axial pencil, if the row is a section 
of the pencil, each point lying in its corresponding line. 

6. A flat and a projective axial pencil, if the former is a section | 
of the other, each ray lying in its corresponding plane. 

That in each case the correspondence established by the position 
indicated is such as has been called projective follows at once from 
the definition. It is not so evident that the perspective position may 
always be obtained. We shall show In § 80 this for the first three 
cases. First, however, wc shall give a few theorems which relate to 
the general correspondence, not to the perapective position. 

§28. Theorbm. — Two rows or pencila, flat or axial, which are 
prqjecHve to a third are prqjeeUve to each other, as follows at once 
from the definitions. 

§ 29. Fviydambktal Theorem. — two rows, or two pmeils, 
eiOwr fl/ai or axial, or a row and a pencil, shall he projective, we 
may assnms to any three elements in the one the three corresponding 
elements in the other, and then the correspondence is uniquely 
determined. 


Proof, — If in two projective rows we assume that the points 
A, B, 0 in the first correspond to the given points A\ B', O' in the 
second, then to any fourth point D in the nrst will correspond a 
point D' in the second, so that 

{ABCD)«(A'B'CTy). 

But there is only one point, u, which makes the cross-tatio 
(A'B'Cfiy) equal to the given number (A6CD). 

The same reasoning holds in the other casea 
fi 80. Theorem, — If two rows are perspective, then the lines 
joining corresponding points all meet in a point, the centre of 
projection ; and the point in which the two bases of the rows 
intersect as a point in the first row coincides with its corresponding 
point in the second. 

This follows from the definition. The converse also holds, viz. : — 
Theorem. — ]J two projective rows have such a position that one 
point in the one coiwddes wUh its corresponding point in the other, 
then they are perspective, that is, the lines joining corresponding points 
dll pass through a common point, and form a fiat pencil. 

Proof, — lict A, B, C, D . . . be points in the one, and A', B', O', 
ly ... the corresponding points in the other row, and let A be made 
to coincide with its corresponding point A'. Let S be the point where 
the lines BB' and CG' meet, andf let ns Join S to the ]K)int D in 
the first row. This line will cut the second row in a point D", so 



. (AWDO. 

that is, D'' is the same point as D'. 

§ 81. I%sorsm.— If two projected flat pencils in the same plane 
are perspective, then the intersections ofcorresponding lines form 
a row, and the line Joining the two centres as a line in the first 
pencil corresponds to the same line as a line in the second. And 
conversely, 

Theorem. — ff two projective pendls in the same plane, hut with 
difirmt centres, have one line in the one oainddent wUh its oorre^ 
sponding line in the other, then the two pencils are perepedive, that 
is, ike intermetimsfoorr U po nd tng lines 


The proof is the same as in fi 80. 

i 82. Theorem^ll two prqjeetive flat pencils in the same point 
(pencil in ip^), but not in the fame plane, are perspective, then 
toe planes Joining correeponding rays all pass throimh a line (they 
form an axial pencil), and the line common to the two pencili 
(in which their planes intersect) corresponds to itself. And con- 
versely. 

Theorem — If two flat pencils which have a common centre, but 
do not lie in a common plane, are placed so that one ray in the one 
coincides with its corresponding ray in the other, then th^ ore 
perspective, that is, the planes Joining corresponding lines all pass 
through a line. 

fi 88. TAeorem.— If two projective axial pencils are perspective, 
then the intersection of oorrcB 2 >onding plwea lie in a plane, and 
the plane common to the two pencils (in which the two axes lie) 
corresponds to itself. And conversely, 

Theorem— \i two projective axhti pencils are placed in such a 
position that a plane in^ the one coincides with its correiqKmding 
{dane, then the two pencils are perspective, that is, corresponding 
planes meet in lines which lie in a plane. 

The proof again is the same as in g 80. 

fi 84. These theorems relating to perspective position become 
illusory if the projective rows of ^noils have a common base. We 
then have: — 

Theotym—ln two projective rows on the same line— and also in 
two prcjective and concentric flat pencils in the same plane, or in two 
projective axial pencils with a common axis — every element in the 
one coincides with its corresponding element in the other as soon 
as three elements in the one coincide with their corresponding 
elements in the other. 

Proof (in case of two rows). —Between four elements A, B, C, D 
and their corre^nding elements A', B', U, JX exists the relation 
(ABCD) = (A'B'(?D'). If now A', B', C coincide respectively with 
A, B, 0, we get (ABCD) (ABCI)') ; hence D and W coincide 

The last theorem may also be stated thus : — 

Theorem — In two i>ToJective rows or pencils, which have a com- 
mon base but are not identical, not more than two elements in the 
one can coincide with their corresponding elements in the other. 

Thus two projective rows on the same hue cannot have more 
than two pairs of coincident points unless every point coincides 
with its corresponding point 

it is easy to construct two projective rows on theimme line, 
which have two pairs of corresponding points coincident Let the 
points A, B, 0 as points belonging to the one row oorrespond 
to A, B, and O' as 
points in the second. 

Then A and B co- 
incide with their cor- 
responding points, 
bat C does not It 
is, however, not 
necessary that two 
such rows have twice 
a point coincident 
with its correspoud- 
inu point; it is pos- 
sible that this hap- 
pens only once or 
not at all. Of this 
we shall see plenty 
of examples as wo 
goon. 

fi85. If two projec- 
tive rows or pencils 
are in perspective position, we know at once which element in one 
correspondTs to any given element in the other. If p and q (fig. 8) 
are two projective rows, 
so that K corresponds 
to itself, and if we Know S 
that to A and B in n 
correspond h! and F 
in q, then the point S, 
where AA' meets BB^ 
is the centre of projec- 
tion, and hence, in 
order to find the point 
C' x:orrcB{)onding to C, 
we have only to Join 
0 to S: the point O', 
where this line outs q, 
is the point required. 

If two fiiat pencils. Si 
and S,, in a plane are 
perspective (fig. 0), we 
need only to know two 
pairs, a, d and h, V, of corresponding rays in order to And the uis 
« of prqection. Tlds being Known, a ray o' in S^, corresponding 

X. — SO 



Fig. 8. 



Fig. 9. 
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to a giynai ny e in Si« is found by Joining to the point when e 
oatetiM axisi. 

A eimihur conetmotion holda in the other oaeee of penpectiLyefiffaiee. 

On thiB depends tiie solution of the following gsnml problem. 

1 36. Three pairs of ooneepondin^ elements in two 

projective rows or pencils being given, to determine for any element 
ui one the corresponding element in we other. 

We solve this in the two cases of two projective rows and of two 
projective flat pencils in a plane. 


Prcbiem I.— Let A,B,C be three 
point! in a row C' the corre- 

sponding point! in a projective row 
r, both bung in a plane; it is re- 
cmired to find for any point D in • 
uie corresponding point u' in s'. 


Pnblwm IL— Let a,b,e be three 
rsys in a pencil 8, a'* b\ & the corre- 
sponding rays in a projective pencil 
S’, both being in the same plane; it 
is required to find for any rav d in 8 
the corresponding ray d' In S’. 



Fig. 10. 


The solution is made to depend on the constmotion of an auxili- 

S 'Tow or pencil which is perspective to both the given onea 
is is found as follows : — 

Solution qf Problem I. — On the line joining two corresponding 
points, say AA' (fig. 10), take any two points, S and S', as centres 
of auxiliary pencils. 

Join the intersec- 
tion Bi of SB and 
S'B' to the intersec- 
tion Cj of SC and 
S'C' by the line $i. 

Then a row on 
will be ^rspective 
to 8 with S as centre 
of projection, and to 
/ with S' as centre. 

To find now the 
point D' on s' corre- 
sponding to a point n 
D on s we have only 
to determine the 
{Mint Dj, where the 
line SD cuts Sj, and 
to draw S'D. ; the 
point where this line 
cuts s' will be the 
required point D'. 

iVoo/. — The rows 
s and s' ate both 
perspective to the 
TowS|, hence they are projective to one another. To A, B, C, D on s 
correspond Ax, Bx, Cx, Dx onsx, and to those correspond A', B', O', ly 
on s': so that D and D' are ooirespondinc points as required. 

Soiution qf Problem 11. — Through the Intersection A of two cor- 
reqmnding rays a and a! (fig. 11), take two lines, s and s', as 
basM of auxiu^ rowa Let 
Sx be the point where the 
line A, which joins B and B', 
cuts the line which joins 
0 and Cy. Then a pencil S] 
will be perspective to S with 
s as axis of projection . To find 
the ray d' in S' corresponding 
to a jriven ray d in S, cut d by 
sat D ; pn^ect this ^int from 
Sj. to D' on s' and join ly to S'. 

This will be the required ray. 

Proqf, — That the pencil Sx 
is perspective to S and also to 
S' follows from construction. 

To the lines Sj, dj in Si 
correspond the Imes a, 6, c, a 
in S and the lines a', &', o', d' 
in S', so that d and d' are 
oorre^nding raya 
In the first solution the two 
centres, S, S', are any twopoints 
ona line joixiing any two corresponding points, so that the solution of 
the problem allows of a great many difierent constructiona But 
uheUemr construction be uied, the point correaptmding to />, mnst 
he dhsays ike seme, according to the theorem in g 29. This jrives 
rise to a number of theorems, into which, however, we shaU not 
enter. The same remarks hold for the second problem. 

§87. As a ihrther application of the theorems about perspective 
tows and pencils we shall prove the following important theorem. 

Theorem, — If ABC and A'B'O' (fig. 12) be twotnangles, such that 
toe AA', BB', CC meet in a point S, then the intersections of 
BC and B'CT, of CA and CfA', and of AB and A'B' will lie in a line. 

Proof. — Let a, b, e denote the lines AA', BB', CCT, which meet at 
8. Then these may be tsken as bases of projective rows, so that 
A, A', S on a correspond to B, B^ S on b, and to C, (T, S on a As 
tbe point 8 is oommon to all, any two of these rows will be 
perspective. 



If S| be the centre of prqjeotion of rows b and o, 

Sf „ „ „ cando, 

Sg „ ,, „ a and 5, 

and if the line SiS| outs a in A|, and h in Bi , and c in 0|, then 
Ai, Bx will be ooiresponding points in a and b, both corresponding 
to Ox in a But a and b 
are perspective, therefore 
the line AxB|, that is 
S|S|, joining correspond- 
ing points must pass 
through the centre of pro- 
jection Ss of ff and b. In 
other words, Sx, Sg 
lie in a line. This is 
Desarguos’s celebrated 
theorem if we state it 
thus : — 

Theorem of Leea/rgues, 

— If each of two triangles 
has one vertex on each 
of three concurrent lines, 
then the intersections of 
corresponding sides lie in a line, those sides being called correspond*^ 
ing which are opposite to vertices on the same line. 

The converse uieorem holds ^so, viz. : — 

Theorem, — If the sides of one triangle meet those of another in 
three points which lie in a line, then the vertices lie on three linea 
which meet in a point. 

The proof is almost the same as before. 

§ 88. Metrical relcetuma beiueen projective rows, — Every row 
contains one point which is distinguished from all others, viz., 
the point at infinity. In two projective rows, to the point I at 
infinity in one corresponds a point 1' in the other, and to the point 
J' at infinity in the second corresponds a point J in the first. 
The points I' and J are in general finite. If now A and B are 
any two points in the one, A', B' the corresponding points in the 
other row, then 

(ABJI) - (A'B'J'l'). 



Fig. 12. 


Or 


but, by § 17. 


AJ AI 
JB • TB 

AI 

jn 


A'J' A'l' 
JTI' ’ I'B' ' 

A'J' , 

' y>B' " 


therefore the last equation changes into 
AJ AT . 

JB ■ I'B' " ’ 

or into 

AJ. A'l'-BJ.B'F, 

that is to say — 

Theorem.— The product of the distances of any two corresponding 
points in two projective rows from the points which corresTOnd to 
the points at infinity in the other is constant, viz. , AJ . Al' — k, 
Steiner has called this number k the Power qf the correspondence. 

§ 89. Similar Bows, — If tho ^loints at infinity in two projective 
rows corresTOnd bo that I' and J are at infinity, this result loses its 
meaning. But if A, B, 0 be any three points in one A', B', O' the 
corresponding ones on the other row, we have 

(ABCI) - (A'S'Crr), 

which reduces to 

AO A'O' ^ AC BC 
CB • US' ’ "a'C'" B'C" 

that is, corresponding segments are mportional Conversely, if 
corresponding segments are proTOrtlonal, then to the point at 
infinito in one corresponds the point at infinity in the ower. If 
we call such rows similar, we may state the result thus — 

Theorem. — ^Two projective rows are similar if to the point at 
infinity in one corresponds the point at infinity in tlie other, and 
conversely, if two rows are similu then they are projective, and toe 
points at infinity are correi^nding points. 

From this the well-known propositions follow : — 

Two lines are cut proportionally (in similar rows) by a series of 
parallels. The rows are perspective, with centre of projection at 
infinity. 

If two similar rows are placed parallel, toen toe lines joining 
homologous points pass throngh a oommon point 

§ 40. Theorem. — If two fiat pencils be projective, then there 
exists in either one single pair of lines at right an^es to one- 
another, snoh that toe corresponding lines in toe other pencil are* 
again at right angles. 

To prove this, we place toependls in perspective positton (fig. 18> 
by mucing one ray coincident with its ooiresponding ray. Cor- 
responding rays meet then on a line p. Ana now we draw iko 
drde whito has its centre 0 on p, and which passes through to» 



dvautt,] 


GEOMETRY 


395 


centres S and S' of the twu penoila. Thia dide onte p in two 
pointa H and £. The two paira of ^ya, A, A and h\ A', Joining these 
points to S and S' will Se paira of oorresponding raya at right 


corresponding raya at right 
a^ea. The oonatmotion . 

gives in general but one 

oircle, but if the linej) la U- d 

the p^endicular bisector / \ 

of SS', there exists an x / \a 
infinite number, and to / / \ \ 

sesry right angU in the f / \ / \ 

one pencil eorretponda a / * / V \ 

right angle in the other. I y j 

Pbinoiplb of Duality. \ / \ / 

1 41. It has been stated 

in § 1 that not only points, 

but also planes and lines, \ 

are taken as elements out 

of which figures are built 

up. We shall now see lo 

that the construction of 

one figure which i) 088 esses certain properties gives rise in many 
cases to the construction of another figure, by replacing, according 
to definite rules, elements of one kind by those of another. The 
new figure thus obtained will then possess properties which may be 
stated as soon as those of the original figure are known. 

We obtain thus a principle, known as the principle of duality 
or of reciprocity, which enables us to construct to any figure not 
containing any measurement in its construction a reciprocal figure, 
as it is called, and to deduce from any theorem a reciprocal theorem, 
for which no further proof is needed. 

It is convenient to print reciprocal propositions on opposite sides 
of a page broken into two columns, and this plan will occasionally 
be adopted. 

We begin by repeating in this form a few of our former state- 
ments : — 

Two points determine a line. Two planes determine a line. 

Three points which are not In a Three planes which do not psss 
line determine a plane. throuah a line determine a point. 

A line and a imlnt without it de* A line and a plane not through it 
termine a plane. determine a point. 

Two lines in a plane determine a Two lines through a point deter^ 
point mine a plane. 

These propositions show that it will be possible, when any figure 
is given, to construct a second figure by taking planes instead of 
points, and pointa instead of planes, but lines where we had Hues. 

For instance, if in the fint figure we take a plane and three 
points in it, we have to take in the second figure a point and three 
planes through it. The three points in the first, together with the 
three lines joining them two and two, form a triangle ; the three 
planes in the second and their three lines of intersection form a 
trihedral angle. A triangle and a trihedral angle are therefore 
reciprocal figures. 

Similarly, to any figure in a plane consisting of points and lines 


a 111 ~ 

ssesses certain poperties gives rise in many 
tion of another figure, by replacing, according 
nents of one kind by those of another. The 


The figure reciprocal to four points in space which do not lie 
in a plane will consist of four planes which do not meet in a point 
In this case each figure forms a tetrahedron. 

I 42. As other examples we have the following : — 

To a row is reciprocal an axial pencil, 

„ a flat pencil „ a flat pencil, 

„ a flela of points and lines „ a pencil of planes and lines, 

„ the space of points „ the s|kace of planes. 

For the row consists of a line and all the points in it, reciprocal to 
it therefore will be a line with all planes through it, that is, an 
axial pencil ; and ao for the other caaea. 

This correspondence of reciprocity breaks down, however, if we 
take figures which contain measurement in their construction. For 
instance, there is no figure reciprocal to two planes at right anales, 
because there is no segment in a row which has a magnitude as 
definite as a right angle. 

We add a lew examples of reci))rocal propositions which are 
easily proved. 


Thecrem.’^U A, B, C, Dateanyfonr 
points in space, and if the lines AB 
and CD, meet, then all four points lie 
In a plane, hence also AC and BD, as 
well as AD and BC, meet 


Theorem.--li a, /3, y, d are four 
planes in space, and if the lines a0 
and yd meet then all four planes 
lie in a point (pencil), hence also aft 
and yd, as well as ad and Py, meet. 


Theorem. — Jff qf any number of tinea every one meets every other, 
whilst all do not 

lie in a point, then all He in a lie in a ptane, then alt lie in a 
plane, point (penouX 

I 48. Beoiproeal figures as explained lie both in space of three 
dimensions. If the one is confined to a plane (is formed of ele* 
ments which lie in a plane), then the reciprocal figure is confined 
to a penoU (is formed ol elements which pass throng a point). 


But there is also a more special ptlneiide of dnality» aooQrding tc 
which figures ate lemprooal which lie both in aj^ane or both m a 
penoU. In the plane we take points and Ones as reoiproosl 
elements, for they have this fhndamental property in common, that 
two elements of one kind determine one of the other. In 
pencil, on the other hand, lines and planes have to be taken as 
reciprocal, and here it holds again that two lines or jdanes dete^ 
mine one plane or line. 

Thus, to one plane figure we can construct one reciprocal flgm 
in the plane, and to each one reciprocal figure in a pencil wTs 
mention a few of these. At first we explain a few names > 

A flffuro coniiitinB of n points in A flanre coniiittng of n lines in m 

a plane will be called an n<Mlut. plane will be called an tMide. 

A flgnro coniistlnff of n planes in a A Hmnw ooniistlnff of n lines in a 

pencil will be called; an n-flat pencil will be oallM an n-edge. 

It will be understood that an n-side is different from a polygon 
of n sides. The latter has sides of finite length and n vertices, the 
former has sides all of infinite extension, and eveir point where 
two of the sides meet will be a veilex. A similar difference exists 
between a solid angle and an n-edge or un n-fiat We notice par* 
ticularly — 

A four-point has six sides, of which A four-side has six vertioes, ol 
two and two are opposite, and three which two and two are opposite, 

diagonal points, which are intersec- and three diagonals, which Join 

tions of opposite sides. opposite vertices. 

A four-nat has six edges, of which A four-edge has six faces, of which 

two and two are opposite, and three two and two are opposite, and three 

diagonal planes, wmeh pass through diagonal edges, which are interieo- 

opposite edges. tioni of opposite faces. 

A four-side is usually called a complete aniidrilateral. The 
above notation, however, seems better adapted for the statement of 
reciprocal propositions. 

§44. 

If a point moves In a plane it de- If a line moves In a plane it en- 
scribes a plane curve. volopes a plane onrve (flg. 14). 

If a plane moves in a pencil it en- If a line moves in a pencil it de- 
velopes a cone. loribes a cone. 

A curve thus appears as generated either by points, and then we 
call it a locus, or by lines, and then we call it an "envelope.** 
In the same manner a cone, which 
means here a surface, appears either 
as the locus of lines passing through 
a fixed point, the "vertex'* of the 
cone, or as the envelope of planes 
passing through the same point. 

To a surface aa locus of points cor- 
responds, in the same manner, a sur- 
face as envelope of planes ; and to a 
curve in space as locus of points corre- 
sponds a (levelopable surface as enve- 
lope of planes. Of the latter we shall not say any more at presen L 

it will be seen from the above that we may, by aid of the prin- 
ciple of duality, construct for every figure a reciprocal fimire, 
and that to any property of the one a reciprocal property of the 
other will exist, as long as we consider only properties which 
depend upon nothing but the positions and intersections of the 
different elements and not upon measurement. 

For such proj[>o8ition8 it will therefore be unnecessary to prove 
more than one of two reciprocal theorems. 

Curves and Cones of Second Order or Second Class. 

§ 45. If we have two projective pencils in a plane, oorresponding 
rays will meet, and their point of intersection will constitute some 
locus which we have to investigate. Reciprocally^ if two pro- 
jective rows in a plane are given, then the lines which join corre- 
sponding points wul envelope some curve. We prove first : — 

TAtorom.— If two projeotlve flat Theorem.^~~lt two projective rowe 
pencili lie in a plane, but are neither lie in a plane, but are neither ner- 
penpectlve nor concentric, then the ipeotlve nor on a common baie, then 
locui of InterteotloDS of correspond- the envelope of lines Joining corre- 
ing rsys is a curve of the aeeond spending points Is a curve of the 
oraer, that is, no line ooiitaius more eeeond ekua, that Is, through no point 
than two points of the locus. more than twoof the enveloping 

Proqf.— We draw ai^ line t This Proof tske any point T and 
cute each of the penoils in a row, so min it to all points in each row. 
that we have on f two TOWS, and these This gives two concentric pencils, 
are projective because the pencils which are projective because the 
are projective. If corresponding rows are projective. If a line Join- 
rays of the two pencils meet on the ing corresponding points in the two 
line f. their intersection will be a rows passes tlirough T, it will ^ a 
point in the one row which coincides line in the one peiic^ which coincides 
with its corresponding point in the with its corresponding lino in the 
other. But two projective rows on other. But two projective con- 
the same base cannot have more centric flat pencils in the ssmo plane 
than two points of one coincident cannot have more than two lines ol 
with their corresponding points in one coincident with tbei^rwonrespond- 
the other (t 84). ing line in the other (f 84). 

It will be seen that the proofit arc reciprocal, so that the one may 
be copied from the other oy simply interchanging the woras point 
and line, locus and envelope, row and pencil, andT w on. We shall 
therefore in fixture prove seldom more than one of two teciprocaL 
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HieonmiL tnd often etate one theorem onlj, the reeder being re* 
commended to go through the reoiprooel proof himeelf, and 
to enpplj^e reciprocal deoreme when not giren. 

I 46. we Btate the theorema in the pencil redprooal to the laet, 
withont proTing them 

2!l«orm.— If two projeottre flat 2%«ofefii.—Zf two projective axial 
peDcilaare oonoentrio, ontareneither penofla lie in the aatne pe^ (their 

pompectlve nor oo-pUnor. then the axea meet in apoIntX but are neither 

envelope of the iflanea joining cor- peiipective nor oo-mcial, then the 

reiponaing ravi ia a cone of the loona of linea joining oorreapondtng 

aecond olaaa; that ia, no line through planea ta a cone of the aecond order ; 

the common centre oontalna more that ia, no plane in the pencil con- 

than two of the enveloping planes. tains more than two of these lines. 

I 47. Of theorems about cones of second order and cones of second 
class we shall state only very few. We point out, however, the 
following connexion between the curves and cones under considera- 
tion : — 


The lines which join any point in 
apace to the points on a curve of the 
second order form a cone of the 
aecond order. 

The planes which join any point in 
apace to the lines enveloping a curve 
Off the second class envelope them- 
selves a cone of the second claaa. 


Every plane section of a cone of 
the aecond order ia a curve of the 
second order. 

Every plane section of a cone of 
the second clau is a curve of the 
second class. 


By its aid, or by the principle of duality, it will be easy to ob- 
tain theorema about them from the theorems about the curves. 

We prove the first A curve of the second order is generated by 
two projective pencils. These pencils, when joined to the point in 
apace, give rise to two projective axial pencils, wnich generate the cone 
in question aa locus of tne lines where corresponding planes meet 


TTlsoreiii.— The curve of second 
order which is generated by two pro- 
jective flat pencils passes through 
the centres of the two pencils. 

Proa/’.— If S and 8' are the two 
pencils, then to the ray 88' or p* in 
the pencU 8' corresponds in the ven- 
cil 8 a r^ p, which Is different from 

S , for the pencils are not perspec- 
ve. Bat p and p' meet at 8, so that 
a is a point on tne curve, and simi- 
larly S'. 


TAeorem.— The envelope of second 
clau which is generated by two pro- 
jective rows couialus the bases of 
these rows as enveloping lines or 
taints. 

Piroo/.-^lt » and s' are the two 
rows, then to the point tt' or F as a 
point in f' corresponds in s a point 
F, which Is not coincident with F, 
for the rows sre not perspective. But 
F and F are joined oy f, so that a is 
one of the enveloping lines, and 
similarly s'. 


It follows that every line in one of the two pencils cuts the curve 
in two points, viz., once at the centre S of the pencil, end once 
where it cats its corresponding ray in the other pencil. These two 
points, however, coincide, if tiie line is cut by its correspondiug 
line at S itself. The line p in S, which corresponds to the line 
8S' in S', is therefore the only line through S which has but one 
point in common with the curve, or which cuts the curve in two 
ctKneidetU points. Such a line is called a tangent to the curve, 
touching the latter at the point S, which is called the point or 
contact. 

In the same manner we get in the reciprocal investigation the 
result that throngh every i^int in one of the rows, say in a, two 
tangimts may be orawn to the curve, the one being a, ^e other the 
line joining the point to its corresponding point in s'. There is, 
however, one point P in a for which these two lines coincide. 
Such a point in one of the tangents is called the ** point of contact” 
of the tangent We thus get^ 


TAsorsm.— To the line joining the 
oentres of the projective pencils as a 
line in one pencil corresponds in the 
other the tangent at its centre. 


TAsorefii.-^To the point of inter- 
section of the bases of two projective 
rows as a point in one row corre- 
sponds in the other the poitU tif con- 
tact of its base 



Fig. 16. 


Wp get then the following solutions of the two problems : — 


SiDluffbn.— Through the point A 
draw any two linee, Ui and 16X 
the first tti to cut the pencil Bi in a 
row ABiCi, the other to ent the 
pencils in a row Afi^ These two 
rows win be perspective, as the point 
A corresponds to itself, and the centre 
of projection will be the point 8, 
where the lines B|Bs and CiOt meet. 
To find now for any ray dj in 8| its 
corresponding ray <4 in Bi, we deter^ 
mine the point Di where di outs Ui, 
project this point from 8 to D* on Ut 
and join 8t to I>|. This will be tho 
reoulred ray ds which cute d| at some 
point B on the curve. 


5oftttien.-~In the line a take any 
two points 8| and B* as centres oi 
pencils (fig. laX the first 8. (A|B|Oi) 
to project Die row i«i, the other 
§1 (AsBsCs) to nroject the row tif. 
These two pencils will be perspective, 
the line 8|Ai being Die same as the 
correnmnding line 8|As, and the axis 
of proieoDon will be the line u, which 
jofni the intersecDon B of BiBi and 
BftBs to the intersecDon C of 8|0] and 
BsCf To find now for any point Bi 
in the cotresponding point Df in 
t«t, we draw SiDi and project the 
point B where this line cuts u from 8| 
toil*. This will give the required 
point B|, and the line d joining B| 
to Bf will be a new tangent to the 



Fig. 16. 


1 49. Two projective pencils are determined if three iMtirs of cor- 
responding lines are given. Hence if 6^, Ci are three lines in a 
pjenoil Si, and e, the oorresjxinding lines in a projective pen- 
w S|, tne correspondence and therefore the curve of the second 
order ;^nerated the points of intersection of correspondiug r^^s 
is deteimined. (}f this curve we know the two centres S. and S,, 
and the three points Cje,, hence five points in all This 

and the reciprocal consiaorations enable us to solve the following 
two problems 

PrsUtm.— TO constract a carve of Froldem.~To construct a curve 
She second order, of which five of the second class, of which five 
polDts 8i, St, A, B, 0 are given. tangents t«i, uj, a, S, o are f^LvotL 

In order to solve the left-hand problem, we take two of the given 
points, say Si and S|, as oentres of jieucilB. These we make pro- 
jective by teking the nys Oi, 6i, Cj, which join Si to A, B, G 
respectively, as oorresMnding to the rays 6,. which join 
to A, B, 0 xeipectivdy, so that three i^s meet iheir correspond- 
ing nys at the given points ^ B, 0. This determines the 
correspoadenee of w pencils which will generate a curve of the 
second order passing A, B, 0 and through the centres Si 

and Si, benoe thrott|^ thefive ^ven points. To find more points 
<m the curve we have to construct for a^ ray in S| the correspond- 
ing ny in Sr This hss been done in 1 86 . Butwe repeat the oon- 


g 60. These construotions prove, when ^htly interpreted, veiy 
imriortant properties of the curves in question. 

If in fis. 16 we draw in the pencil Si the ray hi which passes 
through the auxiliary centre S, it will be found that mo correspond- 
ing ray h, cuts it on Hence — 

ThoanmL^^ln the above oonitruo- Theorom.— In the above oonstruo- 

Don the bases of the auxlllaiy rows Don (fig. 10) the tangents to the onrve 
«i and Ilf cut the curve where they from the oentres of the auxUiare pen- 
cat the nys 8g8 and BiB respeo- cUsBi sndBf are tho lines which pass 
Dvely. through Usu and uiu respeoDvely. 


As A is any given point on the curve, and Ui any line through 
it, we have solved the problems 

i>roNeiii.->To find the second point Ptoblem.^To find the second tan- 

in which any line through a known gent which can be drawn from any 
point on the curve outs the curve. point in a given tangent to the ourye. 


j to the ray 
limilarly we can detennine 


If we determine in Si (fig. 16) the ray 
S^i in Sg, we get the tangent at Si. S 
the point of contact of the tangents iti or Ug in fig. 16. 

I 61* If five points are riven, of which not three are in a line, 
then we can, as has just oeen shown, always draw a curve of the 
second order throngh them, we select two of the points as oentres of 
projective pencils, and then one suoh curve is detemined. It will 
be present^ shown that we get always the same curve if two odier 
points are taken as centres of pencils, that ibmfon five pdbtsiMfr* 
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mine one onnre of the eeoond order, and ledprooellT, that Ato tui- 
genti determine one onrre of the eeoond oleei. Six points tsken at 
random will therefore not lie on a cnrre of the second order. In 
order that ihis mi^ be the ease a oertsin condition has to be satis- 
fied, and this condition is esaily obtained from the construction in 
149, fig. 15. If 


the conic determined by the 
five points A, S,. £, L, 
then the point D will be on 
the onrve if, and only if, the 
goints on Di. S, Da be in a 

This may be stated differ- 
ently if we take AKS^DSaL 
(figs. 15 and 17) as a hexa^n 
inscribed in the conic, then 
AK and Dl^ will be opposite 
sides, so will be K£U and 1^, 
as well as S|D and LA. I^e 

first two meet in Da, the others in S and respeotiyely. 



We 


Paaeal'i Theonm^—U a hexagon 
be inaorlbed In a curve of the second 
order, then the Intersections of oppo- 
site sides are three points In a line. 


lusb bvro luooii AU j^a; vbuon iu o maia w o 

may therefore state the required condition, together with the re- 
ciprocal one, as follows : — 

RrisneJkofi'fZTleorem.— Ifahexagon 
be circumscribed about a curve of 
the second class, then the lines join- 
ing opposite vertices are three lines 
meeting in a point. 

These celebrated theorems, which are known by the names of 
their diacoyeiers, are perhaps the most fruitful in the whole theory 
of conics. Before we go over to their applications we have to show 
that we obtain the same curve if we take, instead of S|. Sa, any two 
other points on the civve as centres of projective penmls. 

§ 52. We know that the curve depends only upon the corre- 
spondence between the pencils and S,, and not upon the special 
construction used for finding new points on the curve. The point A 
(fig. 15 or fig. 17), through which the two auziliaiy rows were 
drawn, may therefore be changed to any other point on tne curve, 
liot us now suppose the curve drawn, and keep the points Si, S*, 
K, L, and D, and hence also the point S fixed, whilst we move A 
along the curve. Then the lino AL will describe a pencil about 
L as centre, and the point Di a row on S^D permctive to the 
pencil L. At the same time AK describes a ^noil about K and D* 
a row perspective to it on S^D. Rut bv Pascal's Theorem D, and 
D| will always lie in a line with S, so tnat the rows described hy Di 
and Dt are perspective. It follows that the pencils K and L will 
themsdves be projective, corresponding rays meeting on the curve. 
This proves that we get the same curve whatever pair of the five 
given points we take as centres of projective pencils. Hence— 

TAsorsm.— Only one curve of the Th§orem.^Only one curve of the 
second order can be drawn which second class can be drawn which 
passes through five given points. touches five given lines. 

We have seen that if on a curve of the second order two points 
coincide at A, the line joining them becomes the tangent at A. 
If, therefore, a point on the curve and its tangent are given, this 
will be equivalent to having given two points on the curve. 
Similarly, if on the curve of second class a tangent and its point of 
contact are given, this will be eouivalent to two given tangents. 

Wo may werefore extend the last theorem ; — 

TAsorsia.— Only one onrve of the 
second order can be drawn, of which 
four points and the tangent at one 
of them, or three points and the 
tangents at two of them, are given. 


TAsorsm.— Only one curve of the 
second class can be drawn, of which 
four tangents and the point of con- 
tact at one of them, or three tangents 
and the points of contact at two of 
them, are given. 


§ 58. At the same time it has been proved i— 


STheorsfa.— If all points on a onrve 
of the second order be joined to 
any two of them, then the two 
pencils thus formed are projec- 
tive, those rays being oorrespond- 
ing which meet on the curve. 
Hence— 

The cross-ratio of four rays joining 
a point B on a curve of second 
order to four fixed points A, B, C, D 
in the onrve Is Independent of the 
position of 8, and Is called the cross- 
ratio of the four points A, B, 0, D. 

If this cross-ratio isa:- 1, the fonr 
points are said to be fonr harmonlo 
points. 


TAsorem.— AU tangents to a curve 
of second class are out by any two of 
them in projective rows, those being 
corresponding jmints which lie on 
the same tangent Hence— 

The oross-ratio of the fonr polnta 
in which any tangent u is cut by 
four fixed tangents a, A, c, d is in- 
dependent of the position of «, and 
is called the oross-ratio of the four 

^^f^^s^oroa^ratio equals -1, the 
four tangents are said to be four 
harmonic tangents. 


We have Been that a curve of eeoond order, as generated by 
prdeotive pencils, has at the centre of each pencil one tan^nt ; 
and farther, that any point on the curve may be taken as cenfre of 
snob pencil. Hence— 

ThMortm.^k curve of second order ThMortm.^k curve of second class 

has at every point one tangent. has on every tangent a point of con- 

tact 

f 54. We retam to Paaoal’a and Brianobon’s theorems and their 
applications, and shall, as before, state the resnlts both for corvee 
Of the second order and curves of the second dess, but prove 
them only for the former. 


FeaoaVs theorem may be need when five points are given to find 
more points on the curve, vis., it enables us to find the point where 
any line through one of the given points cats the curve again. It 
is convenient, in making use of PascaPs theorem, to number the 
points, to indioate the oraer in which they are to Im taken in form- 
ing a hexa^^n, which, by the way, may be done in 60 different 
ways. It will be seen that 1 2 and (learing ont 8) 4 5 are rapoaite 
■idea, ao are 2 8 and (leaving out 4) 5 6, and also 8 4 and (leaving 
out 5) 6 1. 

If the points 1 2 8 4 5 are given, and we want a 6th point on a 
line drawn through 1, we know all the sides of the hexsgon with 
the exception of 5 6, and this is found by Pascal's theorem. 

If this line should happen to pass through 1, then 6 and 1 coin- 
cide, or the line 6 1 is tne tangent at 1. And always if two con- 
secutive vertices of the hexagon approach nearer and nearer, riien 
the side joining them will ultimately become a tang^t 

We may therefore consider a pentagon insoribiS in a onrve of 
second order and the tangent at one of its vertices as a hexagon, 
and thus get the theorem : — 

I^Aeortm.— Every pentagon in- TAeoretii.— Every pentagon olr- 

■cribed in a curve of aecond order oumBcrlhed about a onrve of the 
haa the property that the Interaeo- aecond olaaa baa the property that 
tlona of two pain of non-conaeontlve the llnea which join two pain of 
aidca lie In a Hue with the point non-oonaeoutive vertioea meet on 
where the fifth aide cuta the tangent that line whibh joina the fifth 
at the oppoaite vertex. vertex to the point of eontaot of the 

oppoaite aide. 

This enables ns also to solve the following problems. 

Pfi 0 A/fffi.>^iven five points on a ProA^am.— Given five tangents to a 

onrve of second order to conatrnot onrve of second daas to constroot 
the tangent at any one of them. the point of contact of any one of 

them. 



If twice two 1 ^‘aoent vertices coincide, the hexagon becomes a 
quadrilateral, with tangenta at two vertices. These we take to be 
opposite, and get the fmlowing theorems i — 

STAaoivm.— U a quadrilateral be TAaoram.— If a quadrilateral be 

inscribed in a onrve of second order, drenmacribed about a curve of 
the intersections of opposite sides, second class, the Unes jdning 
and also the intersections of the opposite vertloes, and also the lines 
tangent! at oppoaite vertices, He in joining points of eontaot of opposite 
a line (fig. 18). sides, meet in a point 



Fig. 19. 

If we consider the hexsgon made up of a triangle and the 
tangents at its vertices, we get — 

TAaermn.— U a triangle is Inaorlbed Theortm.-~If a trianxle be dr^- 

in a curve of second oraer, the points scribed about a curve of seo^ da^ 
in wbl(^ t^ aides are out by the the lines which Jota 
tangents at the opposite vertioee the polnta of contact of theoppoalte 
meet in a p^t. sides meet In a point fflg. 19). 
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1 65. Of theM theorems, those abont tbeomidrilateiil give rise to 
a number ol others. Four points A, B, C, D may in three different 
ways be formed into a ouadrilateral, for we mi^ take them in 
the order ABCD, or ACBD, or ACDB, so that either of the points 
B, C, D may be taken as the vertex opposite to A. Accordingly we 
mi^ apply the theorem in three different ways. 

Let A, B, C, D be four points on a curve of second order (fig. 20), 
and let us take them as torming a quadrilateral by taldng the 



points in the order ABCD, so that A, C and also B, D are pairs 
of opposite vertices. Then P, Q will be the points where opposite 
sides meet, and E, F the intersections of tangents at opposite 
vertices. The fonr points P, Q, E, F lie therefore in a line. The 
anadrilateral AGBD gives us in the same way the four points 
Qf R» G, H in a line, and the quadrilateral ABDC a line containing 
the four points B, P, I, K. These three lines fonn a triangle PQR. 

The relation between the ])ointB and lines in this figure may be 
expressed more clearly if we consider ABCD as a four-point in- 
scribed in a conic, and the tangent at these points as a four-side 
circumscribed about it,— viz., It will be seen that P, Q, 11 are the 
diagonal points of the four-point ABCD, whilst the sides of the 
triuigle PQR are the diagonals of the circumscribing four-side. 
Hence the theorem — 

TfliOREX.— on a curve qfth$ aecond order cmd the 
fimr^dde formed hy the tangents at these points stand \% this relation 
that the diagonal points qf the four-point lie in the diagonals cf the 
fimr-Ma And conversely. 

If a four-point and a circumscribed four-side stand in the above 
relaHon, then a curve qf the second order may be described which 
passes through the four points and touches there the four sides qf 
these fgures. 

That the last part of the theorem is tme follows from the fact 
that the four points A, C, D and the line a, astangentat A, deter- 
mine a curve of the second order, and the tangents to this curve at 
the other points B, C, D are given by the construction which leads 
to^ 20. 

The theorem reciprocal to the last is— 

Thbobbx.— eireumeeribed about a curve qf second 
ctaee amdthefinir-^nt formed by the points qf ccrOa^ 
relaHon that the dtagoneUe ifthefbur-eide pass through the diagonal 
pokitsqfths/our-poisU. And mmysneity^ 


]f a four-side and on inseribid fourpotnt stand in the above 
relation, then a curve <f the second does maiy be deseribsd which 
touches the eides qf the four-side at thepointe of the fourpointe. 

1 66. The four-point and the four-aide in the two redjprooal 
theorems are alike. Hence if we have a fonr^point AB0£ and 
a fonr^side abed related in the manner described, then not only 
may a curve of the second order be drawn^ but also a curve of 
the second class, which both touch the hnes a, b, o, d at the points 
A, B, C, D. 

The curve of second order is already more than determined by the 
points A, B, C and the tangents a, 6, c at A, B, and C. The point D 
may therefore be any point on this curv& and d any tangent to the 
curve. On the other hand the curve of the second class is more 
than determined by the three tangents a, h, c and their iKiints of 
contact A, B, C, so that d is any tangent to this curve. It follows 
that every tangent to the curve of second order is a tangent of a 
curve erf the second class having the same point of contact In 
other words, the carve of second order is a curve of second class, 
and viee versa. Hence the important theorems : — 

THlORax.-^J6MfV curve qf second THBorax.— JViwry curve of second 

order is a curve qf second does, claet i§ a curve qf eeeond order. 


The curves of second order and of second class having thus been 
proved to be identicsl shall henceforth be called by the common 
name of Conics. 

For these curves hold, therefore, all properties which have been 
proved for curves of second order or of second class. 'We may 
therefore now state PascaTs and firianohon’s theorem thus — 
PascaVs Theorem. — If a hexagon be inscribed in a conic, then 
the intersections of opposite sides lie in a line. 

Brianchon'e Theorem. — If a hexagon be circumscribed about a 
conic, then the diagonals forming opposite centres meet in a point 
§ 57. If we suppose in fig. 20 that the jpoint D together with the 
tangent d moves along the curve, whilst A, B, C ana their tangents 
a, h, e remain fixed, then the ray DA will describe a pencil &ovLt 
A, the point Q a projective row on the fixed line BC, the point F 
the row h, and the ruy £F a pencil about E. But EF passes always 
through Q. Hence the pencil described by AD is projective to the 

r ncil described by £F, and therefore to the row described by F on 
At the same time the line BD describes a tiencil about B iiro- 
jectivo to that described by AD (§ 53). Therefore the pencil BD 
and the row F on 5 are projective. Hence— 

Thbokbm . — ff on a conic a point A he taken and tJie tangent a at 
this point then the erossratio oj Ute four rays which join A to any 
four points on, tbs curve is equal to lbs crcM»-ra^ qf the points in 
which the tangents at these points cut the tangent at A* 

5 58. There are theorems about cones of second order and second 
class in a '^ncil which are reciprocal to the above, according 
to § 48. 'we mention only a few of the more important ones. 

Theorem. — The locus of intersections of corresponding planes in 
two projective axi^ pencils whose axes meet is a cone of the 
second order. 

JAsonsm.— The envelope of planes which join corresponding lines 
in two projective flat pencils, not in the same plane, is a cone of 
the second class. 

Theorem. — Cones of second order and cones of second class are 
identical. 

Theorem. — Every plane outs a cone of the second order in a 
conic. 

Theorem.— .rf cons qf second order is uniquely determined by five 
of its edges or by five <f its tangent planes, or by four edges and the 
tangent plans at one of them, dc., dc. 

Theorem (Pascal’s). — If a solid angle of six faces be inscribed in 
a cone of the second order, then the intersections of opposite faces 
are three lines in a plane. 

Theorem (Brianenon’s). — If a solid angle of six edges be circum- 
scribed about a cone of the second order, then the planes through 
opi^ite edges meet in a line. 

Each of the other theorems about conics may be stated for cones 
of the second order. 

g 59. We have not yet considered the shape of the conics. We 
know that any line in the plane of the conic, and hence that the line 
at infinity, either has no point in common with the curve, or one 
(counting for two coincident points), or two distinct points. If the 
line at infinity has no ^int on the curve the latter is altogether 
finite, and is called an MUipse (fig. 20). If the line at infinity has 
only one point in common with the conic, the latter extends to 
infin%, and has the line at infinity a tangent It is called a Pans- 
bola (fij^ 21). If, lastly, the line at infinity cuts the curve in two 
poin^ it consists of two separate parts which each extend in two 
nranches to the points at infinity where they meet, ^e curve is in 
this case called an Hyperbola (see fig. 19, 24, or 25). The tangents 
at the two points at infinity are finite because the line at infinity Is 
not a tangent They are called Asymptotes. The branches of 
the hyperbola approach these lines Indefinitely as a point on 
the curves moves to infinity. 

1 60. That the circle belongs to the curves of the second order is 
seen at onoe if we state in a slightly different form ^s theotem 
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that in a oirde all angles at the drotunferenee standing upon the 
same are are eqnal. If two points Sj, 8, on a drole be joined 
to anv other two paints A and B on the drole, then the angle 
indnded by the rays S^A and S^B is eqnal to that between the 
rays S,A and S^B, so 
that as A moves 
along the circumfer- 
ence the rays S«A 
and 8|A describe 
equal and therefore 
projective pencils. 

The drole can thus 
be generated by two 
prcnective pencils, 
and is a curve of the 
second order. 

If we join a point 
in space to all points 
on a drcle, we get a /* 

(circular) cone of the 
second order (| 48). 

Every plane section 
of this cone is a 
conic. This conic 
will be an ellipse, 
a parabola, or an 
hyperbola, according os the line at infinity in the plane has no, 
one, or two points in common with the conic in which the plane 
at infinity cuts the cone. It follows that our curves of second 
order may be obtained as sections of a circular cone, and that 
they are identical with the “Conic Sections” of the Qreek mathe- 
maticians. 

§ 61. Any two tangents to a parabola are cut by all others in 
projective rows ; but the line at infinity being one of the tangents, 
the points at infinity on the rows are corresponding points, and 
the rows therefore similar. Hence — 

TiiEOHEM.— JAs tangeiUa to a parabola cut each other proper • 
iionaUy, 



Pole and Polar. 

I 62. We return once again to the remarkable figure (fig. SO) 
wluch we obtained in § 65. 

If a four-side bo circumscrilied about and a four-point inscribed 
in a conic, so that the vertices of the second are the points of con- 
tact of the sides of the first, then the triangle formed by the dia- 
gonals of the first is the same as that formed by the diagonal 
points of the other. 

Such a triangle will be called a polar triangle of the conic, so 
that PQH in fig. 20 is a polar triangle. It has the property that 
on the side p opposite P meet the tangents at A and B, and also 
those at C and 15. Prom the harmonic properties of four-points 
and four-sides it follows further tliat the points L, M, whore it 
auts the lines AB and CD, are harmonic coigugates with regard to 
AB and CD resmctively. 

If the point P is given, and we draw a line through it, cutting 
the conic in A and B, then the point Q harmonic coqjugate to P 
with regard to AB, and the point H where the tangents at A and B 
meet, are determined. But they lie both on p, and therefore this 
line is determined. If we now draw a second line through P, cut- 
ting the conic in C and D, then the point M humiuiiic conjugate 
to P with regard to CD, and the point Q where the tangents at C 
and D meet, must also lie on p. As the first line through P already 
determines p, the second may be any line through P. Now every 
two lines through P dotermino a four-point ABCD on the ooiiie, 
and therefore a polar-triangle which has one vertex at P and its 
emposite aide at p. This result, together with its reciprocal, give 
the theorem : — 

Theorem. — All polar^riangUa which have one vertex in, common 
have also the opposite aide in common. 

All poXar^tAangUe which have one ride in common hare also the 
opposite vertex in common, 

9 68. To any point F in the plane of but not on a conic cor- 
resi^nds thus one line p as the side opposite to P in all polar tri- 
an^es which have one vertex at P, and reciprocally to cveiy line 
P corresponds one point P as the vertex opposite to p in all triangles 
which have p as one side. 

We call the line p the polar of P, and the point P the pole of the 
line p with regard to the conic. 

If a point Ims on the conic, we call the tangent at that point its 
polar; and reciprocally we call the point of contact the pole of 
tangent 

9 64. From these definitions and former results follow— 

Theorrm,^l!he polar of any point TAsorm.— The pole of any liuep 

P not on the oonio Is a line p, whlofa not a tangent to the conic Is a point 
has the following propertlee P, which has the following pro- 

perties >- 


1. On every line through P which 
outs the oonio, It contains the har- 
monic conjugate of P with regard to 
thoee point! on the conic. 

5. If tangents can be drawn from 
P, their points of contact lie on p. 

8. Tangents drawn at the points 
where any line through r outs the 
conic, meet on it; and conversely, 

4. If from any point on it tangents 
be drawn, their points of contact 
will lie in a line with F. 

6. Aiw four-point on the conic 
which nas one diagonal point at P 
haa the other two Iring on p. 


1. Of all linea through a point on 
p from which two tangenta may ba 
drawn to the oonio, it contains the 
line which is harmonic conjugate to 
p, with regard to the two tangents. 

2. If p outs the oonic, the tangenta 
at the intersections meet at P. 

8. The point of contact of tangents 
drawn from any point on p to the 
oonic lie in a line with P ; and con- 
versely, 

4. Tangent! drawn at points where 
any line through P outa the oonio 
meet on p. 

6. Any four-side ciroamsoribed 
about a conic which has one diagonal 
on p has the other two meeting at P. 


The truth of 2 follows firom 1. If T be a point where p cuts the 
oonic, then one of the points where PT cuts the conic, and which 
are harmonic conjugates with regard to PT, coincides with T; 
hence the other does— that is, FT touches the curve at T. 

That 4 is true follows thus: If we draw from a point H on 
the polar one tangent a to the conic, join its point of contact A to 
the pole P, determine the second ^int of intersection B of this 
line with the conic, and draw the tangent at B, it will pass through 
H, and will therefore be the second tangent which may be drawn 
from H to the curve. 

9 65. The second property of the polar or pole gives rise to the 
theorem— 


TAcorem.— From a point in the PAeorem.— A line in the plane of a 

plane of a conic, two, one, or no tan- conic has two, one, or no points in 

gents may be drawn to the oonio, common with the conic, according 

aocerdiiig as its polar has two, one, as two, one, or no tangents can be 

or no points in common with tlie drawn from its pole to the oonio. 

curve. 

Of any point in the plane of a oonic we say that it was withoiU, 
on, or within the curve according as two, one, or no tangents to the 
curve pass through it. The points on the conic eeparate those 
within the oonic from those without That this is true for a circle 
is known from elementary geometry. That it also holds for other 
conics follows from the fact that every conic may be considered as 
th^rojection of a circle, which will be proved later on. 

The fifth pro])erty of polo and polar stated in § 64 shows how 
to find the polar of any point and the pole of any line by aid of the 
straight-edge only. Practically it is often convenient to draw 
three secants through the )>ole, and to determine only one of the 
diagonal points for two of the four-points formed by pairs of these 
lines and the conic (fig. 21). 

These oonstniotions also solve the problem ; — 

Problem , — From a point without a conic, to draw the two tan- 
gent to the conic by aid of the straight-edge only. 

For we need only draw the jwlar of the point in order to find the 
points of contact 

§ 60. The property of a polar-triangle may now be stated thus-— 
Theorem , — In a polar-triongle ench side is the polar of the oppo- 
site vertex, and eacn vertex is the jwle of the opposite side. 

If P is one vertex of a i)olar-triaiJgle, then the other vertices, Q 
and 11, lie on the polar 
p of P. One of these 
vertices we may chose 
arbitrarily. For if from 
any point Q on the 
polar a secant be drawn 
cutting the conic in A 
and D (fig. 22), and if 
the lines joining these 
j)oiuts to P cut the 
conic again at B and 
G, then the lino BC 
will imss through Q. 

Hence P and Q arc two 
of the vertices on th(i 
Mlar-triaugle which is 
determined by the 
four-Tx>int ABCD. The 
tliird vertex R lies 
also on the line p. 

It follows, therefore, pjg, 22. 

also— 

Theobem. — ]f Q is a point on the polar of P, then P is a point on 
the polar of Q ; and reciprocally, 
ffo^ie a line through the pole of p, then p is a line through the 
pole of 0 , 

This u a very importaut theorem. It may also be stated thus— 
Theorem.— jJ/" a point mom along a line describing a roWt ue 
polar turns about the pole of the line describing a pencil. 

This pencil ie projective to the row, so that the cross-ratio four 
poles in a row egitaU the cross-ratio of its four polars, which pass 
through the pole of the row, j « . it 

To prove the last part, let us suppose that P, A, wd B ju ng- M 
remain fixed, whilst Q moves along the polar p of P- Thw will 
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make CD tom about P and mora It aloi^p, whilot QD and BD 
daaoribe psoleotlTe pendla about A ana B. Hanoe Q and B 
daaoriba pvojaetiya rowa, and hence PB, whidi ia the polar of Q, 
deaoiibei a pendl projeotiTa to either. 

1 67. Two pointa, of whidi one, and therefore each, liea on the 
polar of the other, are aaid to be wi^ugate %DUh ngord to tho 
cofvie; and two linea, of which one, and therefore each, paaaea 
thiongh the pole of the other, are aaid to be eoi^ugaU with regard 
to the conic. Hence all pointa coi^ngate to a point P lie on 
the polar of P ; all lines conjugate to a line p paaa through the 
pole of p. 

If the line joining two oopjugate poles onta the conic, then the 
polea are harmonic coujnf;ates with regard to the pointa of inter- 
section ; hence one liea within the other without the conic, and all 
l»oint8 copjngate to a point within a conic lie without it. 

Of a polar-triai^le any two veiticea are conjugate poles, any two 
aides conjugate lines. If, therefore, one aide cuts a conic, then 
one of the two vertices which lie on this aide is within and the other 
without the conic. The vertex opposite this side lies also without, 
for it is the pole of a line which cuts the curve. In this case 
therefore one vertex lies within, the other two without. If, on the 
other hand, we be^n with a side which does not cnt the conic, 
then its pole lies v^in and the other vertices without. Hence — 

TAeorsTik— Every polar triangle has one and only one vertex 
within the conic. 

We add, without a proof, the theorem — 

Theorem.— The four points in which a conic is cut by two conju- 
gate polars are four harmonic pointa in the conic. 

I 68. If two conics intersect in four points (they cannot have 
more points in common, § 62), there exists one and only one 
four-point which ia inscribed in both, and therefore one polar tri- 
angle common to both. 

Theorem. — Two conics which intexaect in four points havealwa 3 r 8 
one and only one common polar-triangle ; and reciprocally. 

Two conics which have four common tangents nave always one 
and only one common polar-triangle. 

The proof that these polar triangles are identical in case of a 
conic which have four points and also four tangents in common is 
left to the reader. 

Diametkrs akd Axes of Conics. 

I 69. Diamdere. — ^The theorems about the harmonic proper- 
ties of poles and polars contain, as special cases, a number of Im- 
portant metrical properties of conica These are obtained if either 
the pole or the polar is moved to indnity, — it being remembered 
that the harmonic coxgugate to a point at infinity, with regard to 
two points A, B, is the xniddle ixiint of the segment A B. The most 
important properties are stated in the following theorems : — 

The middle pointe of parallel chords of a conic lie in a lifte—viz., 
on the polar to the pomt at infinity on the parallel chords. 

This line is called a diameter. 

The polar cf every point at iftfinUy is a diameter. 

The tangents at (he end points (y a diameter are parallel^ and 
are parallel to the chords Inserted hy (he diameter. 

All diameters pass through a commen pointy tlu. pole of (he line at 
infinity. 

All diameters of a parahola are parallel^ the iiole to the line at 
infinity being the point where the curve touches the line at in- 
finity. 

In case of the ellipse and hyperbola, the pole to the lino at in- 
finity is a finite point called the centre of the curve. 

A centre of a conk bisects every chord through it. 

The centre an ellipse is within (he curve, for the line at infinity 

does not cut the ellipse. 

The centre of an hyperbola is without the curve, because the line at 
infinity cuts the curve. Hence also 

I^rom tits centre of an hyperbola two tangents can be drawn to the 
curve which have their point of contact at infinity. These are called 
Asymptotes (| 59). 

To construct a diameter of a conic, draw two jwrallel chords and 
join their middle points. 

To find (hs eentre of a conic, draw two diameters ; their intersec- 
tion inll be the centre. 

I 70. Oonjugate Diameters.— h polar-triangle with one vertex 
at the centre will have the opposite aide at infinity. Tlie other 
two sides paaa through the centre, and are called conjugate dia- 
mstere, eaoh being the polar of the point at infinity on the other. 

Cftwo confugode diameters each eissets the chords parallel to the 
other, and if one cuts the curve, the tangents at its ends are parallel 
to the other diameter. 

Farther— 

Every parallelogram isueribed in a conic has its sides parallel to 
two eos^ugate diameters ; and 

Every parallelogram eircuenseribed about a conic hoe as diagonals 
two conjugate deameters. 

This wUl be seen by considering the parallelogram in the first 



case as an inscribed four-point, in the other as a oiroumacribed 
four-aide, and determining in eaoh case tiie corresponding polar- 
triangle. The first may also be enunciated thus— 

The lines which Join any point onandKpse or an hyperbola to the 
ends qf a diameter are parallel to two conjugate diameters. 

§ 71. The Cibolb.— every diameter is perpendicular to its con- 
jugate the conic is a circle. 

For the line which joins the ends of a diameter to any point on 
the curve include a ri^t angle. 

A conic which has more than one pair qf coe^ssgate diameters at 
right angles to each other is a cirele. 

Let AA' and BB' (fig. 28) be one pair of conjugate diameten at 
ri^t angles to each ower, CC and 
Tfty a second pair. If we draw 
through the end point A of one 
diameter a chord AP parallel to 
DD', and join P to A', then PA and 
PA' are, according to 8 70, parallel 
to two coinugate diameters. But 
PA is paralLeT to DD', hence PA' 
ia parallel to CC', and therefore 
PA and PA' are perpendicular. If 
we Anther draw the tangents to the 
conic at A and A', these will be 
perpendicular to AA', thev being 
parallel to the ooxvju^^te diameter 
BB'. We know thus five points on 
the conic, viz., the points A and A' 
with their tang^ts, and the point P. Through these a circle may 
be drawn having A A' as diameter ; and as through five points one 
conic only can ro drawn, this curcle must coincide with the given 
conic. 

§ 72. Aaoes . — Conjugate diameters perpendicular to each ot^ 
are called axes, and the points where they cut the curve vertices 
of the conic* 

In a drolo every diameter is an axis, every point on it is a vertex; 
and any two lines at right angles to each other ma^ ^ taken as a 
pair of axes of any circle which has its centre at their intersection. 

If we describe on a diameter AB of an ellipse or hyperbola a drule 
concentric to the conic, it will cut the latter in A and B (fig. 24). 
Each of the aemidreles 
in which it is divided 
by AB will be partly 
within, partly without 
the curve, and must 
cut ilie latter therefore 
again in a point Tho 
cirde and the conic 
have thus four points 
A, B, C, U, and theic- 
fore one polar-triangle, 
in common (§ 68). Of 
this the centre is one 
vertex, for the line at 
infinity is the polar to 
this point, both with 
regard to the drcle and 

the other conic. The « o* 

other two sides are con- rig. 

jugate diameten of both, hence perpendicular to eaoh other. This 
gives— 

Theorem . — An ellipse as well as an hyperbola has one pair of 
axes. 

This reasoning shows at the same time how to construct the oasis 
of an ellipse or qf om hyperbola, 

A parabola hits one axis, if we define an axis as a diameter per- 
pendicular to the chords which it bisects. It is easily constructed. 
The line which bisects any two parallel chords is a diameter. 
Chords iierpendicular to it will be bisected by a parallel diameter, 
and this is the axis. 

§ 78. The fint part of the right hand theorem in | 64 may he 
stated thus : any two coxgngate lines through a point P without a 
conic are harmonic conjugates with regard to the two tangents 
that may be drawn from P to the conic. 

If we take instead of P the centre 0 of an hyperbola, then the 
conjugate lines become conjugate diameters, and the tangents 
asymptotes. Hence — 

Theorem,— hnj two oonjunte diameters of on hyperbola are har- 
moiiio conjugates with regard to the asymptotes. 

As the axes are conjugate diameters at right angles to one an- 
other, it follows (I 28)— 

Theorem. —The axes of an hyperbola bisect the ancles between the 
asymptotes. 

Let 0 be the centre of the hyperbola (fig. 26), t any secant which 
cuts the hvperbola in C,D and the asymptotes in E,F, then the 
line OH wnich bisects the chord CD is a diuneter conjuMte to the 
diameter OK which is parallel to the secant t, so that OK and OH 
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■M liamumio with reoud to th« Mjmptotei. The 
fore Uiects EF. Bat by oonstmotioii M biaeoti 
that DF-EO, and ED-OF ; or 


it 1C there- 
It follow! 



Trsorxh. —On any aecmt of an hyperbola Ou seyrnenU hetmen the 
curve and the aeymptotea are equal. 

If the chord ie changed into a tangentj thii givoa 
The eegment between the aeyvnpMUe on any tangent to an hyperbola 
ia bisected by the point of contact. 

The first allows a simple solution of the problem to find any 
number of points on an hyperbolai of which the asymptotes and one 
point are nven. This 
u equiyalent to three 
points and the tan- 
gents at two of them. 

This construction re- 
quires measurement. 

§ 74. For the para- 
bola, too^ follow some 
metrical properties. A 
diameter PM (fiff. 20) 
bisects erery chora oon- 
Jugate to it, and the 
pole P of such a chord 
BG lies on thediameter. 

But a diameter cuts the 
parabola once at in- 
uiity. Hence— 

Theorem . — The seg- 
ment PM which joins 
the middle point M of 

a chord of a parabola to , , , « a 

tbt pole B 0 ? the chord i» bieeoted by the paiabola at A. 

§ 75. Two aeymptotee and any two tangente to aa hypwlwlB 
may be considered as a qnadrUateral oirenmsenbed about tne 
hyperbola. But in such a quadrilateral the intersections or the 



Fig 26. 



they are paralleL From this the following theorem is a aimide 
de&otion 

Theorem.— hSL triangles formed by a tangent and the aqrnptotes 
of an hyperbola are equal in area. 

If we draw at a point P (fig 27) on an hyperbola a tangent the 
part HK between the asymptotes is bisected at P. The paisUelo- 
gram PQOQ' formed by the asymptotes and lines parallel to them 
trough P will be half the triangle OHK, and will therefore be 
constant If we now take the asymptotes OX and OT as obllqne 
axes of coordinates, the lines OQ and QP will be the coordinates of 
P, and will satisfy the equation const -o*. 

Theorem . — For the asymptotes as axes of coordinates the equa- 
tion of the hyperbola is 

isy— const 

It is not difflonlt to get the equations to the eUipse and hyperbola 
referred to their axes as axes oi coordinates. We are satisfied to 
have idiown in one case that the curves of the second order as 
generated by projective pencils are the same as those which are In 
ooordjjmte geometry defined by equations of the second degree. 

UrVOLUTION. 

I 76. If we have two projective rows, ABC on u and A'B^G' on 
u\ and place their bases on the same line, then each point in 
this line counts twice, once as a point in the row u and once as a 
point in the row u*. In fig. 28 we denote the points as points in 
the one row by letters above the 
line A, B, G . . ., and as points 
in the second row by A\ C 
, . . . below the line. J^etnowA 
and B' be the same point, then to 
A will correspond a point A' in the 

nnri Aa a TWlfttf. R in 
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second, and to B' a point B in the first row. In general these 
points A' and B will be difierent. It may, however, nappen that 
they coincide. Then the correspondence is a peculiar one, as the 
following theorem shows 

Thbohrm . — Jf two projective rotes lie on the ewm ftosc, and if 
U happens that to one point in the ha^ iSie aame pcini correaponde^ 
whether we ameider the point ae belonging to the first or to the 
memd row, then the same will happen for every point in the hose— 
that ie to say, to every point in the line corresponds the same point in 
the first as in the second row. 

Froot, In order to determine the correspondence, we may assume 
three pairs of corresponding i)oints in two projective rows. Let 
then A', B', C', in fig. 29, corre- 
Bpond to Aj^B, G, so that A and B\ 
and also B and A', denote the 
same point. Let us further de- 
note the point G' when considered 

as a point in the first row by D ; , ■« a. 

then it is to be proved that the point D', which corresponds to D, 
is the same point as C. We know that the cross-ratio of four 
points is equal to that of the corresponding row. Hence 
(ABCD)-(A'B'C'DO 

but replacing the dashed letters by those undashed ones which 
denote the same points, the second cross-ratio equals (BABD'), 
which, according to § 16, iv., equals (ABIFD) ; so that the equation 
b^omes 

(ABCD)- (ADD'D). 

This requires that 0 and D' coincide, ■ , , , i. 

§ 77. Two projective rows on the same base, which have the ahoye 
property, that to every point, whether it be oonsidered as a point in 
the one or in the other row, corresponds the same point, are said 
to be in involution, or to form an involution of jtoints on the line. 

We mention, but without proving it, that any two projective 
rows may be placed so as to form an mvolution. 

An involution may be said to consist of a row of pairs of pointo, 
to every point A corresponding a point A', and to A' again tbf 
point A, These points ore said: to bo conjugate. 

From the definition, according to which an involution may be 
considered as made up of two projective rows, follow at once the 

followi^imp^ ^ points equals that of the four con- 

^'^.) l?*we coll a point which coincides with its copjugato point a 
“focus” of the involution, we may say ; An involution has 
two foci, or one, or none, and is called respectively a hyperbolic, 
parabolic, or elliptic involution (8 84). . ^ 

(8.) In a hyperbolic involution any two conjugate points arc nar- 
monic coinagates with regard to the two foci. , . 

For if A, Abe two conjugate points, Fj, F, the two foci, then to the 
points F„ F-. A, A' in the one row corresiwnd the points Jf,, a , a 
m the otner, each focus corresponding to itself. Hence (FiF-A A ) j- 

(FiF,AA)-that is, we My interchange the two Hnte A^ 

ont altering the value of the cross-ratio, which is the charao- 
teristio property of harmonic conjugates (9 1 8). 

X, — 5* 
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(4.) The point ooidugate to the point et infinity ie celled the 
** centre " of the iny^uuon. Every involution hae e centre, unleen 
ihe point et infinity be a focoe, m which case we may eay that 
the centre ie at infinity. 

In a hyperbolic involution the centre is the middle point between 
the foci. 

(6.) The product of the dietancee of two conjugate points A, A' 
from the centre 0 is constant 

OA.OA'-c. 


Proof. A, A', and B, B' be two pairs of conjugate points, 
0 the centre, 1 the point at infinity, then 
(ABOI)-(A'B'IO), 

OA.OA'-OB.OB'. 

In order to determine the distances of the foci from the centre, 
we write F for A and A' and get 

OF’-e; OF-±v'«. 

Hence if e ie poutiTC OF is leal, and has two values, equal and 
opposite. The involution is hyprbolic. 

if c— 0, OFi-0, and the two foci both coincide with the centre. 

If c Is negative, tfc becomes imaginary, and there are no foci. 
Hence we may wnte— 

In a hyf)erbolio involution, OA . OA 
In a parabolic involution, 0 A . 0 A' - 0, 

In an elliptic involution, OA . OA'— - A:*. 

From these expressions it follows that coniu^te points A, A' in a 
hyperbolic involution lie on the same side of the centre, and in an 
elliptic involution on opposite sides of the centre, and that in a 
parabolic involution one coincides with the centre. 

In the first case, for instance, OA . OA' is positive ; hence OA 
and OA' have the same sign. 

It also follows that two sements, A A' and BB', between pairs of 
conjugate points have the following positions in a hyperbolic 
involution they lie either one altogether within or altogether with- 
out each other; in a parabolic involution they have one point in 
common; and in an elliptic involution they overlap, each being 
partly within and partly without the other. 

J^oqf. —We have OA . 0 A' - OB . OB' - P in case of a hyperbolic 
involution. Let A and B be the points in each pair which are 
nearer to the centre 0. If now A, A'^and B, B' Lie on the same side of 
0, and if B is nearer to 0 than A, so that 0B<^0A, then OB'^OA' ; 
hence B' lies further away from O tiian A', or the segment AA' lies 
within BB'. And so on for the other cases. 

(6.) An involution is determined — 

(a) By two pairs of conjugate points. Hence also 

(^) By one pair of conjugate points and the centre ; 

(7) Ky J 

(8) By one focus and one pair of conjugate points; 

(f) By one focus and the centre. 

(7. ) Tne condition that A, B, C and A', B', C' may form an involu- 
tion may ^ written in one of the forms— 

(ABCC') -(A'B'C'C), 
or (ABCA')-(A'B'CA), 

or (ABC'A')-(A'B'CA), 

for each expresses that in the two projective rows in w^hioh A, B, 0 
and A', B', O' are conjugate points two conjugate elements may be 
interchanged. 

(8.) Any three pairs, A A', B, B', C, C', of conjugate points ore 
connected by the relation— 

BA' CB' AO' _ 

A'C* EPa* 


Proof— yffi have by (7) (ABC'A') -(A'B'CA), which, when worked 
ouL gives the above relation. 

The latter is easily rememl>ered by aid of the following rule of 
writing the first side. First write 

3 C A 
“C "A “B' 

and then fill up the gaps in numerator and denominator by A', B', C' 
respectively. 

I 78. Theorem. — The side$ qf any four-point are cut by any line 
in gixpoUUa in involution^ opposite aides being cut in conjugate 

poitUo, 

Let AjBtC|D 2 (fig. 80) be the four-(»oint. If its sides be cut by 
the lin^ in the points A, A', B, B', C, O', if further, GjD| cuts the 
line Ai 02 ^ project the row AiB^CiC to p once firom 

Dj ana onoe mm C|, we get 

(A'B'C'C) = (BAC'C). 

Interchanging in the Jast cross-ratio the letters in each pair we get 
(A'B'C'C)-(ABCC'). 

Hence by I 77 (7) the points are in involution. 


Thetheoremmay also be stated thus:— , ’ . 

TAsorm.— The three points in which any line outs the sides of a 
triangle and the prmections, from any point in the idsne^ of the 
vertices of the triangle on to the same line are six points in involu- 
tion. 

Or again — 

The prejeotions from any point on to any line of the six veitioea 



of a four-side are six points in involution, the projections of oppo- 
site vertices being coigugate ^ints. 

This property gives a sim^e means to construct, by aid of the 
straight edge only, in an involution of which two pairs of conjugate 
points are given, to any point its conjugate. 

§ 79. The theory of involution may at once be extended from the 
row to the flat and the axial pencil— viz., we say that there is an 
involution in a flat or in an axial pncil any line onto tlie pncil 
in an involution of points. An involution in a pencil consists of 
pairs of coiijugEto rays or planes ; it has two, one, or no focal rays 
or planes, but nothing corresponding to a centre. 

An involution in a^at pencil contains always one, and in gene- 
ral only one, pair of conjugate r^s which are perpendicular to one 
another. For in two projective flat pencils exist always two corre- 
sponding right angles (§ 40). 

Each involution in an axial pencil contains in the same manner 
one pair of conjugate planes at right angles to one another. 

As a rule, there exists but one pair of conjugate lines or planes 
at right angles to each other. But it is iiossible that there are 
more, and then there is an infinite number of such pairs. An in- 
volution in a flat pencil, in which every ray is perpendicular to its 
conjugate ray, is said to be eircuZor. That such involution is 
possible is easily seen thus:— if in two concentric flat pencils 
each ray on one is made to correspond to that ray on the other 
which us perpendicular to it, then the two pencils are projective, 
for if we turn the one pencil through a right angle each ray in one 
coincides with its oorresponding ray in the other. But these two 
projective pencils are in involution. 

A circular involution has no focal rays, because no ray in a 
pencil coincides with the ray perpendicular to it. 

§ 80. Theorem. — Every etliptical involutUni in a row may bs 
considered as a section of a circular involution. 

Proqf . — In an elliptical involution any two segments AA' and 
BB' lie partly within partly without each other (flg. 81). Hence 
two circles described on 'AA 
and BB' as diameters will 
intersect in two j>oints E and 
E'. The line EE' cuts the 
base of the involution at a 
point 0, which, from a well 
known proposition (Eucl. 

III. 85), has the property 
that OA.OA'-OB.OB\ for 
each is equal to 0£ . OE'. 

The point 0 is therefore the 
centre bf the involution. If 
wc wish to constmet to any 

point C the coi^gate point O', we may draw the circle through 
CEE'. This will out the base in the required point O' for OC.OC7 
-OA.OA'. But EG and KG' are at right angles. Hence the 
involution which is obtained by joining £ or £' to the points in 
the given involution is drcnlar. This may also be ezpreoMd 
thus 



Fig. 81. 


Every elliptical involution has ths property that there are two 
definUs points in ths pUvns from whSoh any two eof^ugate points are 
seen under a right angle. 
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At the lame time the following problem hta been lolTed : — 
Problem, —To determine the oenne and alio the point oorremnd- 
ing to any given point in an elliptical involntion of which two 
pm of oonjugate points are given. 

I 81. By the aid of 8 tBe points on a conic may be made to 
correspond to ^oie on a line, lo that the row of points on the conic 
is projective to a row of points on a line. We may also have two 
projective rows on the same conic, and these will be in involution 
as soon' as one point on the conic has the same point corresponding 
to it all the same to whatever row it belonc^ An involution of 

g lints on a conic will have the property fas follows from its defini- 
on. and from § 68) that the lines which join coigugate points of 
the involuUon to any point on the conic are conjugate lines of an 
involution in a pencil, and that a fixed tangent is cut by the tangents 
at conjugate points on the conic in points which are again conju- 
gate points or an involution on the fixed tangent For such invol- 
ution on a conic the following theorem holds : — 

Theorem. — Tha linea whSh join eorrettpcnding points wi on fn- 
isolvtUm 0 % a conic all pass through a fixed point] and reciprocally, 
the points of intersection gf conjugate tines in an involvtion among 
tangents to a conic lie on a line. 

We prove the first part only. The involution is determined by 
two pairs of conjugate points, say by A, A! and B, B' (fig. 82). Let AA' 
and BB' meet in P. If we join the fjoints in involution to any point 
on the conic, and the conjugate points to another point on the conic. 



we obtain two projective pencils. We take A und A! as centres of 
these pencils, so that the pencils A(A^BB') und A'(AB'B) are pro- 
jective, and in perspective position, because AA' corresponds to 
A'A. Hence corresponding rays meet in a line, of which two 
points are found by joining AB' to A'B and AB to A'B'. It follows 
that the axis of perspective is the polar of the iK)int P, where AA' 
and BB' meet, if we now wish to construct to any other point C 
-on the conic the corresponding point O', we join C to A' and the 
point where this line cutsp to A. The lattiT line cuts the conic 
again in C'. But we know from the theoiy of pole and polar that 
the line CO' passes through P. 


Involution dbteumined by a Conic on a Line.— Foci. ' 

8 82. The polars, with regard to a conic, of points in a row p 
form a pencil P projective to the row (8 66). This pencil cuts the 
base of the row p in a projective row. 

If A is a point in the given row, A' the point where the polar of 
A cuts p, then A and A! will be corresponding points. If we take 
A' a point in the first row, then the polar of A' will pass through 
A, so that A corresponds to A' — in otner words, the rows are in in- 
volution. The conjugate points in this involution are conjugate 
points with regard to the conic. Conjugate points coincide only if 
tho^olar of a point A passes through A— that is, if A lies on the 
conic. Hence— 

Theorem. — A conic determines on every line in its plans an involu- 
tion^ in vihich those points are conjugate which are also conjugate 
with regard to the conic. 

If the lime cuts the conic the involution is hyperbolic^ the points 
of int/ersectUm beina the foci. 

If the line towhss the conic the involution is paraboliCt the tsoo 
foci coinciding at the point of contact, 

Jf the line does not cut the conic the involution is elliptic^ having no 
foci. 

If, on the other hand, we take a point P in the plain of a conic, 
we mt to each line a through P one conjugate line which joins P 
to m pole of a. These psTis of conjugate lines through P form an 
involntion in the pencil at P. The focal r^s of this involntion 
•re the tangents drawn from F to Hie conic, i^glves the theorem 
reciprocal to the last, vis. 


I Theorem.—.^ conk determines in every pencil in its plane an 
involution, corresponding lines being conjugate lines with regard to 
theeonio, 

the point is without the conic the involution is hyperbolic, the 
tangents from the points being the focal rays. 

If the point lies on the conic the involution is parabolic, the tangent 
at the point counting for coincident focal rays. 

If the point is wUhin the conic the involution is dlipHe, havingna 
focal rays. 

It will further be seen that the involution determined by a conic 
on any line p is a section of the involution, which is determined by 
the conic at the pole P of p, 

8 88 . Dffinitim, — The centre of a pencil in which the conic deter- 
mines a circular involution is called a ** focus" of the conic. 

In other words— 

A focus is such a point that every line through it is perpsndieula/r 
to its conjugate line. 

The polar to a focus is called a Airedrix of the conic. 

From the definition it follows that 

Every focus lies on an axis, for the lino Joining a focus to the 
centre of the conic is a diameter to which tne coqjngate lines axe 
perpendicular; and 

Every line joining Pm fod is an axis, for the porpendicalars to 
this line through the foci are coigugate to it. These oopjngate 
lines pass through the pole of the line, the pole lies therefore at in- 
finity, and the nne is a diameter, hence by the last property an 
axis. 

It follows that all foci lie on one axis, for no line joining a point 
in one axis to a point in the other can bo an axis. 

As the conic determines in the pencil which has its centre at a focus 
a circular involution, no tangents can bo drawn from the focus to 
the conic. Hence each focus lies within a conic; and a directrix 
does not cut the conic. 

Further properties ore found by the following considerations : — 

§ 84. Through a point P one linep can be drawn, which is with 
regard to a given conic conjugate to a given line g, viz., that line 
wmch joins the point P to the pole of the lino q. If the line q is 
made to dHScnl>e a {loucil about a jioint Q, then the line p will 
describe a pencil about P. These two jiencilB will be projective, for 
the line p passes through the pole of q, und whilst q describes the 
l^ieucil Q, its pole describes a projective row, and this row is perspec- 
tive to the pencil P. 

We now take the point ? on au axis of the conic, draw any line 
p through it, and from the pole of p draw a perfiendicular q to 
p. Let q cut the axis in Q. Then, in the i)oncils of coxijugate 
lines, which have their ceutres at P and Q, the lines p ana q are 
conjugate lines at right angles to one another. Besides, to the axis 
as a ray in either pencil wLl correspond in the other the perpen- 
dicular to the axis (§ 72). The conic generated by cite intersec- 
tion of corresponding lines in the two pencils is therefore the circle 
on PQ as diameter, so that every line in P is perpendicular to its 
corresponding line in Q, 

To every |K)int P on an axis of a conic corresponds thus a point 
Q, such that conjugate lines through P and Q ore perpendicular. 

We shall show that these jmnt-pairs P, Q form an involution. 
To do this let us move P along the axis, and with it the line p, 
keeping the latter parallel to itself. Then P describes a row, p a 
|)erspective pencil (of parallels), and the ]iole ofp a projective row. 
At the same time the line q desciibes a pencil of puMlels per^- 
dicular to p, and pers|)ective to the row formed by the pole of p. 
The point Q, therefore, where q cuts the axis, describes a row pro- 
jective to the row of points P. The two points P and Q describe 
thus two projective rows on the axis ; and not only does P as a point 
in the first now correspond to Q, but also Q as a point in the first 
corresponds to P. The two rows therefore form an involution. 
The centre qf this involution, it is easily seen, is the centre of the 
conic, 

A focus of this involution has the property that any two con- 
jugate lines through it are perpendicular ; hence, it is a focus to ths 
conic. 

Such involution exists on each axis. But only one of these can 
have foci, because all foci lie on the same axis. The involution on 
one of the axes is elliptic, and appears (8 80) ihereforo as the section 
of two circular involutions in two pencils whose centres he in the 
other axis. These centres are foci, nenco the one axis contains two 
foci, the other axis none ; or every central conic has two foci which 
lie on one axis equidistaiit from the centre. 

The axis which contains the foci is called the principal arts ; to 
case of an hyperbola it is the axis which cuts the curve, because the 
foci lie within the conic. 

In case of the parabola there is but one axis. The involution on 
this axis has its centre at infinity. One focus is therefore at infinity, 
the one focus only is finite. A parabola has only one focus, 

8 86. If through any point P (fig. 88) on a conic the tangent 
PT and the normal PIT (t.e., the perpendicnlar to the tiugent 
through the point of contMt) be diawn, these will be cotgugato 
lines with re^uH to the conic, and at right angles to each omi& 
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Thn will Ountan oat th« prinoiiMtl udi ia two pointi, whioh an 
coigiigi.te hi the involntion ooneidered in 1 84; hence they tre har- 
monio ooigiintee with regard to the fod. If therefore the two 
fod Fj and F, be joined to P, theae lineo will be harmonic with 



regard to the tangent and normal. As the latter arej^rpendicnlar, 
th^will bisect the angles between the other pair. Hence— 

line joining any point on a conic to the two foci art equally 
indined to the tangent and normal at that point. 

In case of the parabola this becomes— 

The line joining any point on a parabola to the focus and the 
dia/mUr through &e pointy are equally inclined to the tangent and 
normal at Hud point. 

From the definition of a focus it follou's that — 

The segtnent of a tangent between the direetHx and the point of 
eontaet is seeft from the focus belonging to the directrix under a right 
emgle, because the lines joining the focus to the ends of this seg- 
ment are coigugate with regard to the conic, and therefore pei^n- 
dicular. 

With equal ease the following theorem is proved : — 

The two lines which join the ^nts tf eontaet of two tangents each 
to one focus, but not both to the same, are seen from the intersection if 
the temgents under equal angles, 

f. 86. Other focal properties of a conic are obtained by the fol- 
lowing considerations 

Let F (fig. 84) be a focus to a conic, / the corresponding directrix, 
A and B the points of contact of two tangents meeting at T, and P 
the point where the line AB cuts the directrix. Then TF will be 
the polar of P (because polars of F and T meet at P). Hence TF 



and PF an conjngate linn through a focus, and therefore perpen- 
dienlar. Tb^ are ftarthcr hannonio conjugates with regM to FA 
and FB (H 64 and 18), so that th^ bisect the angles formed by 
these lines. This by w way proves — 


Ths segments bdwem the point if int/srerntdan gf two tangentsto 
a oonie eSsd their points if oontad ears sssnfnm a flms under equal 
angles. 

If we nej^ draw through A sad B lines parallel to TF, then the 
points Ai, where these out the directrix will be harmonic ooiidu- 
fltttes witn regard to P and the point where FT cuts the dlnctnx. 
The lines FT and FP bisect therefore also the angles between FA. 
and FB|. From this it follows easily that the triangles FAAj ana 
FBB| are equiangular, and therefore similar, so that 
FAiAAi-FB:BBi. 

The triangles 
diculars from A 
A^:AA|-BBi:BB,. 

This, combined witn the above proportion, gives 
FAiAA,=FB:BB,. 

Hence the theorem: — 

The ratio of the dietanees <f any point on a conic from a focus 
and the corresponding direoMa is condant. 

To determine this ratio we consider its value for a vertex on 
the principal axis. In an ellipse the focus lies between the 
two vertices on this axis, hence the focus is nearer to a vertex 
than to the corresponding directrix. Similarly in an hyperbola a 
vertex is nearer to the directrix than to the focus. In a parabola 
the vertex lies halfway between directrix and focus. 

It follows in an ellipse the ratio between the distance of a point 
from the focus to that from the directrix Is less than unify, in the 
parabola it equals unity, and in the hyperbola it is greater than unity. 

It is here the same which focus we take, because the two foci 
lie symmetrical to the axis of the conic. If now P is any point on 
the conic having the distances and r, from the fod and the 
distances d^ and d^ from the corresponding directrices, then 


AAiAi and formed l^ drawing perpen- 

and B to the dfrectrix are also similar, so that 



whore e is constant Hence also 

In the ellipse, which lies between the directiices, d^ + d,is constant 
therefore also + r||. In the hyperbola on the other hand d, d. ia 
constant, equal to the distance between the directrices, theremro 
in this case r. - r. Is constant 

If we call tne distanoos of a point on a conic ftom the focus ita 
focal distances we have the theorem 
In an ellipse the sum of the focal distances is constant; and in an 
hyperbola the difference of the focal distances is constant. 

This constant sum or difference equals in both cases the length of 
the principal axis. 


Pencil of Conics. 

1 87. Through fourpoints A, B, C, D in a plane, of which no three 
lie in a line, an infinite number of conics maybe drawn, vis. , through 
these four points and any fifth one single conic. This system of 
conics is called a pencil of conics. Similarly all conics touching 
four fixed lines form a system such that any fifth tangent deter- 
mines one and only one conic. We have here the theorems • 
TAtfOfvm.— The pairs of points in rkforem.— The pairs of tangents 

which any line is oat by a system of which can be drawn from a point to 
conics through fonr fixed points are a system of oonlos touching four 
in involution. fixed lines are in involution. 



We prove the fimt theorem only. Let ABCD (fig. 86) be the 
four-point, then any line i will cut two opposite smes AC, BD 
in the points E,£\ the pair AD, BC in points F,!^, and any conic 
of the system in M,Fr, and we have 

A(CDHN)-B(CDMN}. 


QtrASBIO BOBTAOBB.] G £ O M 

If ire oat th eoe penoili by < wo get* 

(EFMN)-(rE'MK) 
or (EFMN)-(E'FNM). 

Bat this is, Moordinff to 1 77 (7), the condition that H, K are oor- 
xeiMnding points in the involation determined by the point paiie 
E, E'p F, F in which the line t cate pain of opposite ades of the 
four-point ABCD. This involution is independent of the particular 
conic chosen. 

88. There follow several important consequences 
HBOttBM . — Through fowr wti/tUa hoo, one^ or no oanianayhe 
drawn which touch any given line, according as the involution dcter^ 
mined by the given four-point on the line has real, coincident, or 
imaginary fod. 

Theorbm.— T tco, one, or no conics may be drawn which touch 
four given lines and pass through a given point, according as the 
invoiiUion determined by the given four-tide ai the point has real, 
ooinddevJt, or imaginary focal rays. 

For the conic through four points which touches a given line has 
its point of contact at a focus of the involution determined by the 
four-point on the line. 

As a speciid case wo get, by taking the line at infinity : — 
THSOViW,---Throughfwr points ^ which none is at iiyinity either 
two or no mraholas may he drawn. 

The problem of drawixm a conic through four points and touch- 
ing a given line is solved by determining the points of contact on 
the line, that is, by determining the foci m the involution in which 
the line outs the sides of the four-point. The corresponding ro- 
mark holds for the problem of drawing the conics which touch 
four lines and pass through a given point 

BuLBD QtJADKIO SURFAOSa 

§ 89. Formerly we have considered projective rows which lie in 
the same plane. Tu that case, lines joining corresiionding points 
envel(^ a conic. Wo shall now consider projective rows whose 
bases do not meet. In this case, corresponding points will be joined 
by lines whioh do not lie in a plane, out on some surface, which 
like every surface generated by lines is called a ruled surface. This 
surface clearly contains the bases of the two rows. 

If the points in either row be joined to the base of the other, 
we obtain two axial pencils which are also projective, those planes 
being corresponding whioh pass through corresponding points in the 
given rows. If A, A' be two oorresponding points, a, a the planes in 
the axial pencils passing through them, then AA' will be the line 
of intersection of the corresponding planes a, a', and also the line 
joining corresponding points in the rows. 

If we cut the whole fijrare by a plane this will ont the axial 
pencils in two projective flat pencils, and the curve of the second 
order generated by these will m the curve in which the plane cuts 
the surface. Hence 

Theorem . — The locus qf lines Joining corresponding points in two 
projective rows which do not lie in the same plans is a surface which 
contains the bases of the rows, and which can also be genenUed by the 
lines of intersection qf corresjponding planes in two prqjective axial 
pencils. This surface is cut by every plane in a curve of swond 
order, hence either in a conic or in a line-pair. No line which does 
not lie altogether on the surface can have more than two points in 
common w^ the surface, which is therefore said to be qf the second 
order, or is called a ruled quadric surface, 

Tlmt no line which does not lie on the surface can cut the snr- 
faoe in more than two points is seen at once if a plane be drawn 
through the line, for this will cut the surface in a conic. It follows 
also that 

A lim which contains more than two points qf the surface lies 
aUogethcr on the surface, 

§ 90. Through any point in space one line can always be drawn 
cutting two given lines which do not thomselvcB meet. 

If therefore three lines in space bo given of which no two meet, 
then through every point in either one line may be drawn cutting 
the other two. 

Theorem . — Jf a line moves so that it always cuts three given 
lines qf which no two meet, then it generates a ruled quadric surface. 

Proqf . — Let n, &, c he the given lines, and p,qtr lines cutting 
them in the points A, A', A^ . . ; . . ; C,C',C". . . respectively; 

then the planes through a containing p, q, r, and the planes through 
b oontaining the same lines, may be talren as corresponding planes 
in two axial pencils whioh are prmeotive, because both pencils cut 
the line e in the some row C, Cy, 0^ . . ; the surface can tnerefore be 
generated by projective axial pencils. 

Of the lines p, g, r . . . no two can meet, for otherwise the lines 
a,b,e whioh out them would also lie in their plane. There is a 
single infinite number of them, for one passes through each point of 
a. These lines are said to form a set of lines on the surface. 

If now three of the lines p, 9 , v be taken, then every line d cutting 
them will have three points in common with the surface, and 
will therafoN lie altogether on it This gives rise to a second set 
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of lines on the snrfkoe. From what hss been said the theoTBm 
follows:— 

Theorem.—.^ ruled quadric surface contains two sets of straight 
lines. Every line qf one set cuts every line qfthe other, but no two 
lines qf the sc^ set meet. 

Any two lines qf the same set may be taken as bases qfiwo pus- 
i^ios rows, or qf two prqjectivs pencils which gsnerate iM surfaos. 
Th^ arc out by the lines qfthe dher set in two prqjective rows, 

. T*® pwitte at infinity like every other plane cuts the suifkce 
either w a conic propw or in a line-pair. In the first case tiie 
surface is called an Hyperboloid qf one sheet, in the second an Hyper- 
bolic ParahoMd, 

The latter maybe generated by aline cutting three lines of which 
one lies at infimty, that is* cutting two lines and remaining 
to a given plane. 

Quadric Surfaces. 

1 91. The conics, the cones of the second order, and the ruled 
qui^rio surfaces complete the figures which can oe generated by 
projective rows or fiat and axial pencils, that is, by those aggregates 
of elements which are of one dimension (§g 6, 6). We^all now 
consider the simmer flg^nros which are generated by aggregates of 
two dimensions xhe space at our disposal will not, however, allow 
us to do more than indicate a few of the results. 

8 92. We establish a conespondence between the linos and planes 
in pencils in space, or reciprocally between the points and lines in 
two or more planes, but consider princijially pencils 
In two pencils we may either make planes correspond to planes 
and linos to lines, or else planes to lines and lines to planes. If 
hereby the condition be satisfied that to a flat, or axial, pencil 
corresponds in the first case a projective flat, or axial, pencil, and in 
the second a projective axial, or fiat, pucil, the iiencUs are said 
to be projective in the first case and rectprocal in the second. 

For instance, two pencils which join two points Sj and S, to the 
dilferent points and lines in a given plane x are projective (and in 
perspi^tive position), if those lines and planes be taken as corre- 
sponding which meet the plane x in the same x>oint or in the 
same line. In this case every plane through both centres Sj and Sg 
of the two {lencils will correspond to itself. If these pendU are 
brought into any other position they will be projective (but not 
perspective). 

The emrcspondence between two prqjective pencils is uniquely 
determined, if to four raye (or planes) in the one the corresponding 
raye (or planes) in the other are given, provided that no three rays of 
either set lie in a plane. 

Proqf, — Let a, 0, e, d be four rays in the one, a', V, d, dS the oorre- 
sponding rays in the other pencil. We shall sliow that we can i^d 
for every ray e in the first a single corresponding ray d in the 
second. To the axial pencil aift,e,d, , , ) formea by the planes 
which join atob,e,d, ,, , respectively corresiMinds tlie axial pencil 
a' (y, d, d\ . . ), and this correspondence is determined. Hence, 
the plane aV which corresponds to the plane ae is determined. 
Similarly the plane Vd may oe found and Doth together determine 
the ray d. 

Similarly the correspondence between two reciiirocal pencils is 
determinod if for four rays in tiie one the corresponding planes in 
the other are given. 

8 98. We may now combine — 

1. Two reciprocal j^ncils. 

Each ray outs its corresiKinding plane in a point, the locus 
of these points is a quadric surface. 

2. Two projective pencils. 

Each plane cuts its corresponding plane in a line, but a 
ray as a rule does not cut its corresponding ray. The 
locus of points where a ray cuts its corresponding ray is 
a twisted cubic. The bnes where a plane cuts its 
corresponding plane are secants 

3. Three projective pencils. 

The locus of intersection of corresponding planes is a 
cubic surface. 

Of these we consider only the first two cases, 

8 94. If two pencils are reciprocal, then to a plane in either 
corresxionds a line in the other, to a flat pencil an axial pencil, and 
soon. Every line cuts its corresponding plane in a point If 
Si and 8^ be the centres of the two pencils, and P be a point where 
a linp Ox ui the first outs its corresponding plane then the line ft, 
in the pencil 8^ which passes through P will meet its eort'enponding 
plans 4fi P. For Is a line in the plane og. The corresjKmding 
plane Eiuat therefore pass through the lino Oj, hence through P, 
The points in which the lines in^i cut the planes corresponding 
to them in 8, are therefore the same as the points in which the 
lines in 8, cut the planes corresponding to them in Sj. 

The lomts ofthess points is a surface which is cut by a plane in a 
conic or in a line-pair and by a line in nof more than two pointa 
urUees it lies altogether on the surface. The surface itself is therm 
fore called a quadric surface, or a surface of ihe second order* 
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To p rove thii we consider any linep in space. 

Tke flat pencil in which lies in the plane drawn tbrongh p 
■ad the corresponding axial pencil in 8^ determine onp two nro- 
JeetiTe rows, and those points in these which coincide with tneir 
oonesponding points lie on the surface. But there exist onlv two, 
or one, or no surh points, unless every pdnt coincides with its 
oonesponding point In the latter case the line lies altogether on 
the surface. 

This proves also that a plane outs the surface in a curve of the 
second order, as no line can have more than two ix>int8 in common 
with it. To show that this is a curve of the same kind os those 
considered before, we have to show that it can be generated 
by projective flat pencils. We prove first that this is true for any 
plane through the centre of one of the pencils, and afterwards that 
every point on the surface may bo taken as the centre of such pencil. 
Let then be a plane through S|. To the flat pencil in which 
it contains corresponds in S. a projective axial pencil with axis 
and this cuts in a second flat pencil. These two flat pencils 
in ui are projective, and, in ffeneraf, neither concentiic nor per- 

S -e. They generate therefore a conic. But if the line passes 
h Sx the pencils will have Si as common centre, and may 
re have two, or one, or no lines united with their correspond- 
ing lines. The section of the surface by the plane will be 
accordingly a line-pair or a single line, or else the plane ai will 
have only the point S] in common with the surface. 

Every line through S| cuts the surface in two points, viz., first 
in Sx and then at the jxiint where it cuts its oorre8|K)nding piano. 
If now the corresponding plane passes through S| , as in the cm 
just considered, then the two points where Ij cuts the surface coin- 
cide at S|, and the line is called a tangent to the surface with 
as point of eonlact. Hence if he a tangent, it lies in that plane 
^ which corresponds to the line S^Sj as a line in the pencil S,. 
Tne section of this piano has just beeu considered. It follows 
that— 

Ml tangents to quadric surface ai the centre of one of the reciprocal 
pencils lie in a plane which is oalUd the tangent plane to the surface 
at ihai point as point of contacL 

To tic line joining the centres qf the two pencils as a line in one 
corresponds in the other the tangent plane at its centre* 

The tangent plane to a quadric surface either cuts Uie surface in 
two lines, or it has only a single line, or else only a single point in 
et^mmon with the surface. 

In the first ease the point of contact is said to be hyperbolic, in the 
second paraholie, in the third elliptic, 

I 95. It remains to be proved that every point S on the surface 
may 1^ taken as centre or one of the pencils which generate the 
surface. Let S be any point on the surface ^ ^Derated by the 
reciprocal pencils Sj and 8$. We have to establish a reciprocal 
correspondence between the pencils S and S|, so that the surface 
generated by them is identic^ with To do tins we draw two 
planes ai and i9| through Sj, cutting the surface in two conics 
which we also denote by a| and These conics meet at S|, and 
at some other point T where the line of intersection of and 
cuts the surface. 

In the pencil S we draw some plane c which passes thro^h T, 
but not through or S,. It will cut the two conics first at T, and 
therefore each at some other point which we call A and B re- 
spectively. These we join to S by lines a and b, and now establish 
the required correspondence between the pencils Sj and S as follows: — 
To SiT shall correspond the plane a, to the plane aj the line a, and 
to the line b, hence to the flat pencil in ai the axial pencil a. 
These pencils are made projective by aid of the conic in aj^. 

In the same manner the flat pencil in /3| is made projective to the 
axial pencil b by aid of the conic in corres^ioudiiig elements being 
those which meet on the conic. This determines the correspondence, 
for we know for more than four rays in Sj the corresponding planes 
in 8. The two pencils S and Si thus made reciprocal generate a 
quadric surface v, which passes through the point 8 and through 
the two conics aj and flj. 

The two surfaces ♦ and ^ have therefore the points 8 and Sj and 
the conics ai and /9| in common. To show that they are identical, 
we draw a plane through S and Sg, cutting each of the conics end 
0^ in two points, which will always be ][)0S8ible. This plane cuts 
# and ^ in two conics which have the point S and the ix>int8 where 
it cats Oi and A in common, that is five xioints in all. The conics 
therefore coincide. 

This proves that all those points P on lie on ^ which liave 
the property that the p^ane S&P cuts the conics aj, $i in two 
Mints each. If the plane SS^P has not this property, then we 
draw a plane SSjP. This cuts each surface in a conic, and these 
ecmioi Imve in common the points S, Sj, one point on each of the 
oonics oi, 01, and one poitit on one of the conics through S and 8, 
which lie on both soriacee, hence five points. They are therefore 
omneident, and our theorem is proved. 

I 96. The following propositions follow 
A quadric surface has at every point a tangent plane, 

Eosry plamc sseUau qfa quadric surface is a conic or a linc^ir. 


JStfsry line whM has three pointe in eomnum wUk a quadrie 
surface liee on the surface. 

Every conkwhichhas five poiatsincomsnmsoiih^ 
lies on the surface. 

Through two oonics which lie in diferentfiancs, but haps two points 
in oommon, and through one eaisrnarpoint always one quadric surf acs 
may he drawn, 

§ 97. Every plane which cuts a quadric surface in a line^pair is a 
tangent plane. For every line in this plane through the centre of 
the line-pair (the point of intersootion of the two lines) cuts the 
surface iu two coincident points and is therefore a tangent to the 
surface, the centre qfthe line-pair being the point qf contact. 

If a quadric surface contains a line, then every plane throughthis 
line cuts the surface in a line-pair (or tn two coincident lines). For 
this plane cannot cut the surface in a conic. Hence 

a quadric surface contains one line p then it contains an 
infinite nu7n6er qf lines, and through every point on the surface, 
me line q can be drown which cats p. For the plane through the 
point Q and the line p cuts the suitace in a line-pair which must 
pass through Q and oT which p is one line. 

No two such lines q on the surface can meet. For as both meet p 
their plane would contain p and therefore cut the surface in a 
triangle. 

Every line which cuts three lines q tofZZ be on the surface ; for 
it has three points in common with it. 

Hence the quadric surfaces whieh contain lines are the same as 
the ruled guadrie surfaces considered in §§ 89-98, but with one im- 
portant exception. In the last investigation we have left out of 
consdderation the possibility of a plane having only one line (two 
coincident lines) m common with a quadric surface. 

§ 98. To investigate this case we suppose first that there is one 

S oint A on the surface through which two different lines a, b can be 
rawn, which lie oltogethcr on the surface. 

If P is any other {joint on the surface which lies neither on a 
nor b, then the plane through P and a will cut the surface in a 
second line which passes through P and which cuts a. Similarly 
there is a line through P which cuts b. These two lines of and o 
tnay coincide, but then they must coincide with PA. 

If this happens for one point P, it happens for every other point Q. 
For if two different lines could be drawn through Q, then by the 
same reasoning the line PQ would be altogether on the surface, 
hence two lines would be drawn through P against the assumption. 
From this follows ; — 

H there is me point on a quadric surface through whieh me, hut 
only one, line can he drawn m the surface, then through every point 
one line can he drawn, and all these lines meet tn a point The 
surface is a cone qf the second order. 

If through one point on a quadric surface, two, and mlytwo, lines 
can he drawn m the surface, then through every point two lines may 
be drawn, and the surface U a ruled quadric surface. 

If through one point m a quadric surface no line on the surface 
can be drawn, then the surface contains no lines. 

Using the definitions at the end of § 95, we may also say : — 

On a quadric surface the points are all hyperbolic, or all paroholic, 
or all elliptic. 

As an example of a <juadric surface with elliptical points, we 
mention the sphere which may he generated by two reciprocal 
pencils, where to each line in one corresponds the plane per- 
pendicular to it in the other. 

§ 99. Poles and Polar Planes.— The theory of poles and polar* 
with r^rd to a conic is easily extended to quadric surfaces. 

Let P be a point in space not on the surface,^ which we suppose 
not to be a cone. On every line through P which cuts the sunace 
in two points we determine the harmonic conjugate Q of P with 
regard to the points of intersection. Through one of these lines 
we draw two planes a and 0. The locus of the {joints Q in a is a 
line a, the polar of P with regard to the conic in which a cuts 
the surface. Similarly the locus of points Q in j9 is a line b. 
This cuts a, because the line of interMction of a and 0 contains 
but one point Q. The locus of all points Q therefore is a {ilane. 
This plane is called the polar plane qf the point P, wi^ regard to 
the quadric surface. Jf V lies on the surface we take the tangent 
plane of T as its polar. 

The following propositions hold : — 

1. Every point has a polar plane, which is constructed by draw^ 
ing the polars of the point with regard to the conics in which two 
planes through the point out the surface. 

2. ^ Q is a point in the polar of P, then P is a poind in the polar 
qf Q, because this is true with regard to the conic in which a plane 
throu^ PQ cuts the surface. 

8 . Every plane is the polar plane of one point, which is called the 
Pole qf the plane. 

The pole to a plane is found by constructing the polar planes of 
three points in the plane. Their intersection will be the pole. 

4. The poihds in which the polar plane qf P cute the surface are 
points qf eontoa qf tangents drawn from T to the surface, as is easily 
1 seen. Hence : — 
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a com if the tecond order ^ for the polar plane of P cate it in a oonio. 

6» the pole deeeribea a line a, ite polar plme wiU turn about 
another line ae foUowe Arom 2. ^'Aeee lines a and a' are said to 
be ar^ugate wUh regard to the eufaee, 

§ 100. The pole of the line at infinity ie called the eejUre of the 
■nrface. If it lies at the infinity, the plane at infinity ie a tangent 
plane, and the surface is called a paraboUnd, 

The polar plane to anywdnJt at infinity passes through the eefitre, 
and ie called a diainetricci plane, 

A line through the eetUre is called a diameter. It is bisected at 
the centre. The line cai^ugate to it lies ai infinity. 




conjugate line at infinity \ that is, it moves parallel to itself ^ its centre 
moviikQ on the find line. 

The middle points if parallel chords lie in a flane^ viz. , in the 

S olar plane of the point at infinity through which the chords are 
rawn. 

The centres of parallel sections lie in a diameter which is a line 
conjugate to the line at irflnity in which the planes meet. 

Twisted Ctjbios. 

§ 101. If two pencils with centres and are made projectiye, 
then to a ray in one corresponds a ray in the other, to a plane a 
plane, to a fiat or axial pencil a projective fiat or axial pencil, and 
so on. 

There is a double infinite number of lines in a pencil. We shall 
see that a single infinite number of lines in one pencil meets its 
corresponding ray, and that the points of intersection form a curve 
in space. 

Of the double infinite number of planes in the pencils each will 
meet its corresponding plane. This gives a system of a double 
infinite number of lines in space, we know (§ 5) that there 
is a quadruple infinite number of lines in space. From among 
these we may select those which satisfy one or more given con- 
ditions. The systems of lines thus obtained was first systemati- 
cally invest^ted and classified by FlUcker, in his Oemuctrie dcs 
Baumes, He uses the following names: — 

A treble infinite number of lines, that iS| all lines which satisfy 
one condition, are said to form a complex of lines \ e,g,, all lines 
cutting a mven line, or all lines touching a surface. 

A double infinite number of lines, that is, all lines which satisfy 
two conditions, or which are common to two complexes, are said to 
form a congruence qf lines ; c,g,, all lines in a plane, or all lines 
cutting two curves, or all lines cuttinff a given curve twice. 

A sSigle infinite number of lines, that is, all lines which satisfy 
three conditions, or which belong to three complexes, form a ruled 
surface ; , one set of lines on a ruled quadric surface, or develop- 

able surfaces which are formed by the tangents to a curve. 

It follows that all lines in which corresponding planes in two 
projective pencils meet form a congruence. We shall see this con- 
grnenoe consists ot all lines which cat a twisted cubic twice, or of 
all secants to a twisted cubic. 

§ 102. Let L be the line SiS, as a line in the pencil Si. To it 
corresponds a line f, in S,. At eaeh of the centres two corresponding 
limes meet. The two axial pencils with l^ and as axes are pro- 
jective, and, as their axes meet at the intersections of corre- 
sponding planes form a cone of the second order (§ 58), with S, as 
centre. If and wg be corresi)onding planes, then their intersec- 
tion Will be a line p, which passes through Sg. CorrcsjiODding to 
it in Si will be a linepi which lies in the xdane tj, and which 
therefore meets pg at some |joint P. Conveisely, if be any line 
in Sg which meets its corresiKmding line pj at a jioint F, then to the 
plane pg will correspond the xdane pi, that is, the plane SiSgP. 
These planes intersect in p,, so that pg is a line on the quadric cone 
generated by the axial ponciis aud Hence 

All lines in one penal which meet ineir corresponding lines in the 
other form a cone of the second order which has %t centre at the centre 
qf the flrd peneil, and passes through ilw centre qf the second. 

From this follows tnat the points in which coriespouding rays 
meet lie on two cones of the second order which have the rav 
Joining their centrea in common, and form therefore, together with 
the line SiS, or Ij, the intorsection of these cones. Any plane 
cuts each of the cones in a conic. These two conics have necessarily 
that point in common in which it cuts the line f|, and therefore 
besides either one or three oilier points. It follows that the curve 
is of the third order as a plane may cut it in three, but not in more 
than three, points. Hence : — 

The locus <f points in which corresponding lines on two prqjediw 
pencils meet is a curve of the third order or a ** twisted cubic' k, 
which passes trough the centres of the pencils^ and which appears as 
ths intorssetien, of two cones of the weond order ^ whieh have one line 
inoommen. , ^ ^ . 

A line belonging to the congruence determined by the pencils m a 
asoant qf the oubie; it has two^ or one, or no points in eommum with 
Viisedic, and is cabled accordingly a secant proper, a tangent, or a 
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secant immeper qfthe eubiCn A secant improper may be considered, 
to UM the lan^age of coordinate geome^, as a secant with 
imaginary points of intersection. 

§ f f ai and Og bo any two corresponding lines in the two 
pencils, then corres|)ouding pianos in tne axiS pencils having 
ttj and ag u axes generate a ruled quadric sniface. If P be any 

g oint on the cubic k, and if Pi,p, be the corresponding rays in 
1 and Sg which meet at P, then to the tilane Oip, in Si corre- 
sponds Og p, in Sg. These therefore meet in a line through P. 

This may be stated thus 

Those secants of tfie cubic which cut a ray ai, drawn through the 
centre Sj qf one peiudl, form a ruled quadric surface which passes 
through both centres, and which contains the twisted cubic k. ^ 
such surfaces an infinite number exists. Every ray through S, or Sg 
whieh is not a secant determines one qf them. 

If, however, the lays Oi and are secants meeting at A, then 
the ruled quadric surface becomes a cone of the second order, having 
A as centre. Or all lines of the congruence which pass through a 
point on the twisted mbic Is. form a com of the second order. In 
other words, the projection of a twisted cubic from any point in 
the curve on to any plane is a conic. 

If tf] is not a secant, but made to pass through any ])oiut Q in 
space, the ruled quadric surface determined by will pass through 
(J. There will therefore be one line of the congriumec passing 
through Q, and only 07u, For if two such lines pass through Q, 
then the lines S|Q aud SgQ will be corresponding lines ; hence Q 
will bo a point on the cubic k, aud an iiimiite number of secants 
will ytm through it. Hence 

Through every point in epace not on the twisted cubic one and only 
one secant to the cubic can be drawn, 

§ 104. The fact that all the secants through a point on the cubic 
form a quadric code shows that the centres or the projective pencils 
generating the cubic are not distinguished from any other points on 
the cubic. If we take any two [mints S, S' on the cubic, and draw 
the^ secants through eaeh of them, we obtain two quadric cones, 
which have the litie BS' in common, and which intersect besides 
along the cubic. If we make these two pencils having S and S' as 
centres projective by taking four rays on the one cone as corre- 
sponding to the four rays on tho other which meet the first on the 
cubic, the correspondence is determined. These two pencils will 
generate a cubic, aud the two cones of secants having S and S' as 
centres will be identical with the above cones, for each has five 
rays in common with one of the first, viz., the line SB' and the four 
lines determined for the corresimndence ; therefore these two cones 
intersect in the orimnal cubic. This gives the theorem : — 

On a twisted cubic any two points may he taken as centres qf pro^ 

\ Jective pencils which generate the cubic, corresponding planes mng 
\ those which meet on the same secant. 

Of the two projective pencils at S and S' we may keep the first 
fixed, and move the centre of the other along the curve. The 
pencils will hereby remain projective, and a plane a in S will be 
cut by its corre8[ionding [Jane a' alwavs in the same secant a. 
Whilst S' moves along the curve the juaue a' will turn about a, 
describing an axial pencil. 

In this article we have given a purely geometiical theory of 
conics, cones of tho second order, quadric surfaces, kc. iu doing 
so we have followed, to a great extent, Reye's Ocomelrie der Lage, 
and to this excellent work those readers are referred who wish for a 
more exhaustive treatment of the subject. 

It will have been observed that scarcely any use has been made 
of algebra, and it would have been even [mssible to avoid this 
little, as is done by Reye. There are, however, other systems of 
geometry which start more or less from theorems known to the 
Greeks, and using more or less algebia. 

We cannot do more heie than enumerate a few of the more pro- 
minent works on the subject, which, however, are almost all Con- 
tiuental. These aie the following 

yim>u,c,Gtomtlr\€ Uesciiptiwx Carnot, Oiomttrie de (180S). contain- 

ing a tbsoiy of tianiveiuM 1 1 , Ponccleta giCBl work. Trails drs Prvpt'Mes Pro- 
jecitoet de$ Pigurtn (1822); MobiiiH. barycmtrUcher Calcul (1890): Steiner, 
Abhanyigknl OtomtU'iacher Gntatten (1802), containing tho ftmt full dlocuMaion 
or the projective relationn between lowo. penelii, Ac ; Von Stnudt, Gevmetne 
«kr Lage (1847) and Beilrkge ear Oeometru der Lage (1850-00), in which a ayntuni 
of geometry la built up fioni the beginning witliout iinv lefeicnce to number, 
ao that ultimately a number Itoelf gets a geometrical definition, and in wliIcJi 
Imaginary elements are systematically intiodiieed into pure geometry, Cliasles, 
Aperfu //tetorigae (1887), In which the author gives a brilliant account of the 
piogiei^ of modem geometiical methods, pointing out tho ad\unt«goH of the 
diffeient purely geometrical methods as compared with tho anelyticul ones, but 
without taking St much account of the Oerman us of the I'lench authors; 10^ 
Rapport eartes Pregf U de la GeomHrie (1870), a continuation of the Aperxux 
id. Traiti de OeomStrie RupSrievre (1852): Cremona. Jntrodutionf ad ana 
Teoria Oeometrica della Curve Plane (1862) and its continuation Prelivnnari di 
ima Tforia Geometriea delle Superjkie, which at present ore most eaiilv pro- 
curable In their Oerman iisnslatlons by Curtse As more elementary bwki, we 
mention Stelnor, VorleeangeH uber Synthetieehe Geowetne, edited by Oclser wd 
Schriklei (1867); Ctemona, ilemena de Geompne Prcifeetive (lf7lih translated 
from the Italian by Dewnlf , Townsend. Modem Geometry q/ the Point, Line^OM 
Circle (1668). which contains a variety of modem mothods, but, unfortunately, 

Is confined to ciroleo, without entering Into coiiica A great many of 
positions ore, however, easily extended to couloo. (O n.) 
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PART n.— AlTALTnCAL GEOMETRY. 


Thu will be here treated as a method. The science is 
Geometry ; and it would be possible, analytically, or by the 
method of coordinates, to deyelop the truths of geometry 
in a systematic course. But it is proposed not in any way 
to attempt this, but simply to explain the method, giving 
such examples, interesting (it may be) in themselyes, ^ 
are suitable for showing how the method is employed in 
the demonstration and solution of theorems or problems. 

Geometry is one-, two-, or three-dimensional, or, what is 
the same th^, it is line^ plane, or solid, according as the 
space dealt with is the line, the plane, or ordinary (thme- 
djmensional) space. No more general view of the subject 
need here be taken : — ^but in a certain sense one-dimensional 
geometry does not exist. Inasmuch as the pometrical con- 
structions for points in a linecanonlybe performed by travel- 
ling out of the line into other parts of a plane which contains 
it, and conformably to theusud practice Analytical Geometry 
will be treated under the two divisions, Plane and Solid. 

It is proposed to consider Cartesian coordinates almost 
exclusively; for the proper development of the science 
homogeneous coordinates ^three and four in plane and 
solid geometiy respectively) are required ; and it is more- 
over necessary to have the correlative line- and plane- 
coordinates; and in solid geometry to have the six 
coordinates of the line. The moat comprehensive English 
works are those of Dr Salmon, Tlie Conics (dth edition, 
1869), Higher Plane Curves (2d edition, 1873), and 
Geometry of Three Dimensions (3d edition, 1874); we 
have also on plane geometry Clebsch’s Vorlesungen uber 
Oeometrie, posthumous, edited by Dr F« Lindemann, 
Leipsic, 1875, not yet complete. 


I Plane Analytical Geometry (§g 1-26). 


1. It is assumed that the points, lines, and figures con- 
sidered exist in one and the same plane, which plane, 
therefore, need not be in any way referred to. The position 
of a point is determined by 
means of its (Cartesian) co- 
ordinates; as explained 
under the article Curve, 
we take the two lines x'Ox 
and y'Oy, called the axes 
of X and y respectively, 
intersecting in a point O 
called the origin, and de- 
termine the position of any 
other point P by means of 
its coordinates sr-OM (or 
NP),andy-MP(orON). 



y 


N 


p 

SD' 

0 > 



y' 



Fig. 1. 


The two axes are usually (as in fig. 1) at right angles 
to each other, and the lines PM, PN are then at right 
angles to the axes of x and y respectively. Assuming a 
scale at pleasure, the coordinates x, y of a, point have 
numerical values. 


It is necessary to attend to the signs : x has opposite 
signs according as the point is on one side or the other of 
tlm axis of y, and similarly y has opposite signs according 
as the point is on the one side or the other of the axis of 
X. Using the letters N, E, S, W as in a map, and con- 
ridering &e plane as divided into four quadrants by the 
axes^ the signs are usually taken to be — 

X y for qnadt 

+ + NE 

•f""* •- S £ 

+ KW 
fi W 


A point is said to have the coordinates (a, 5), and is 
referred to as the point (a, 6), when its coordinates are 
xmOf y^^b; the coordinates x^ycia variable point, or 
of a point which is for the time being regarded as variable, 
are said to be current coordinates. 

2. It is sometimes convenient to use oblique coordi- 
nates; the only difference is that the axes are not at right 
angles to each other; the lines PM, PN are drawn parallel 
to the axes of y and x respectively, and the figure OMPN 
is thus a par^elogram. But in all that follows the 
Cartiesian coordinates are taken to be rectangular ; polai' 
coordinates and other systems will be briefiy referr^ to 
in the sequel 

3. If we coordinates (x^ y) of a point are not given, 
but only a relation between them /{x, y) 0, then we 
have a curve. For, if we consider s; as a real quantity 
varying continuously from - oo to oo , then, for any given 
value of x^ y has a value or values. If these are all 
imaginary, there is not any real point; but if one or 
more of them be real, we have a real point or points, 
which (as the assumed value of x varies continuously) 
varies or vary continuously therewith ; and the locus of 
all these real points is a curve. The equation completely 
defines the curve; to trace the curve directly from the 
equation, nothing else being known, we obtain as above a 
series of points sufficiently near to each other, and draw 
the curve through them. For instance, let this be done 
in a simple case. Suppose ^ ~ 2a; - 1 ; it is quite easy to 
obtain and lay down a series of points as near to each 

I other as we please, and the application of a ruler would 
I show that these were in a line ; that the curve is a line 
depends upon something more than the equation itself, vis., 
the theorem that every equation of the form y^^ax-^b 
represents a line ; supposing this known, it will be at once 
understood how the process of tracing the curve may be 
abbreviated; we have a?-0,y= - 1, and y = 0; the 
curve is thus the line passing through these two points. 
But in the foregoing example the notion of a line is taken 
to be a known one, and such notion of a line does in fact 
precede the consideration of any equation of a curve what- 
ever, since the notion of the coordinates themselves rests 
upon that of a line. In other oases it may very well be 
that the equation is the definition of the curve ; the points 
laid down, ^though (as finite in number) they do not 
actually determine the curve, determine it to any degree 
of accuracy ; and the equation thus enables us to oonstract 
the curve. 

A curve may be determined in another way ; viz., the 
coordinates a?, y may be given each of them as a function 
of the same variable parameter 0; x, y ^f{6\ 4^($) re- 
spectively. Here, giving to 6 any number of vdues in 
succession, these equations determine the values of x, y, 
that is, the positions of a series of points on the curve. 
The ordinary form y » <^x), where y is given explicitly 
as a function of a:, is a particular case of each of the 
other two forms: we have f{Xf y)» ■■ y ~ ^(a;), ■■ 0 ; and 
x^B, y -^tf). 

4. As remarked under Curve, it is a useful exer- 
cise to trace a considerable number of curves, first 
talriing equations which are purely numerical, and then 
equations which contain literal constants (representing 
numbers); the equations most easily ^ealt with are 
those wherein one coordinate is given as an explicit 
function of the other, say y^^{^ as above. A few 
examples are here given, with sum explanations as seem 
proper. 
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(1.) •• before ; itie at once teen that thii is a line: 

•ad tiirfng it to be 10, any two pointe, fat inetanoei (0, - 1) and 
(i, 0), determine the line. 

(2.) The equation ehowe that m may be poeitiTe or 

netttiTe, but that y is alwaya positive, and has the 
vahiea for equal positive and 
negative values of a: the curve 
passes throiu^ the origin, and 
mrongh the points (±1, 1). It 
is alrmy known that the carve 
lies wholly above the aads of a. 

To find its form in the neigh- 
bourhood of the origin, give x a 
small value, a— ±0*1 or ±0*01, 
then y is very much smaller, 

-0*01 and 0*0001 in the two „ 

cases re^otively ; this shows ^* ^ 

that the curve touches the axis of a? at the origin.. Moreover, x 
may be as large as we |deaso, but when it is large, y is much larger ; 
for instance, a- 10, y— 100. The curve is a parabola (fig. 2). 

(8. ) y — or. Here x being positive y is positive, but x being nega- 
tive y is also negative : the 


31 


Fig. 3. 

The curve is the 


curve passes throuj^ the origin, 
and also through the points 
(1, 1) and ( - 1, - 1) . Moreover, 
when X is small, — 0*1 for 
example, then not only is 
y,B 0*001, ve^ much smaller 
than Xf but it is also very much 
smaller than y was for the last- 
mentioned curve y—sfi, that is, 
in the neighbourhood of the 
origin the present curve ap- 
proaches more closely the axis of 
X, The axis of a; is a tangent at 
the oridn, but it is a tangent of 
a peouuar kind (a stationary or 
inflexional tangent), cutting the 
curve at the origin, which is an inflexion, 
cubical parabola (ng. 8). 

(4. ) - l.aj - 8.a; - 4. Here y- 0 for 1, - 8, - 4. When- 

ever 05-1^3-8.85-4 is positive, y has two equal and opponte 
values ; but when a; - 1. a: - 8.05- 4, is negative, then y is imagm- 
ary. In particular, for x less than 1, or between 8 and 4, y isima|pn. 
ary, but Was between 1 and 8, or greater than 4, y has two values. 
It is dear that for x yi 
somewhere between 1 and 
8, y will attain a maxi- 
mum, the values of x 
and y may be found ap« 
prozunately by trial 
The curve will consist of 
an oval and infinite 
brandi, and it is easy to 
lee that, as shown in 
hg. 4, the curve where It 
cuts the axis of x cuts 
It at right anglea It 
may be further remarked 
that, as X increases from 4, the value of y will increase more and 
more rapidly ; for instance, as— 6 , y*— 8 , as— 10, y*— 878, Ac., and 
it is easy to see that this implies that the curve has on the infinite 
branch two inflexions as shown. 

(5.) y^-as-aas-Aas-o, where a>6>(j (that is, a nearer to 
+ 00 , <5 to - 00 ), The curve has the same general form as in the 
last figure, the oval extending between the limits as-c, ar-6, the 
infinite branch oommenoing at the point te-o. 

(6.) y*-i(a-c)*(05-a). Suppose that in the last-mentioned 
curve, y*— 05-0.05-8.85^0, b 
grsduifaly diminishes, and be- jn 
comes ultimately — c. The in- 

its form, but nof in a vS^ 
marked manner, and itreteina 
the two inflezionB. The oval 
lies always between the values 
aT««e, 05—8, and therefore its 
length continually diminishes; 

It is easy to see that its breadth 
will also oontinnally diminish; 
ultimately it shrinks np into 
a mere point The curve has 
thus a conjugate or isolated 
point, or aom>de. For a direct 





Fig. 4. 



Fig. 7. 


CB 


Fig. 5. 


verification obeerve that os— c, y-0, so that (c, 0) is a point d 
the curve, bat if 05 is either less than Cf at between e and a. y” is 
negative, and y is imsginaiy. 


(7.) y*»(fl5-c) (fl5-a)*. If in the same curve 8 gradually in- 
creases and becomes nltimately -a, the oval and the infinite hranoh 
change each of them its form, the oval extending idways between 
the values x^e, 05-8. and thus 
oontinnally approaohug ^e in- y\ 
finite branch, which b^ns at 
or -a. The consideration of a 
few numerical examples, wUh 
tar^l drawing^ would ^ow 
that the oval and the infinite 
branch as they approach sharpen 
out each towards the other 

S the two inflexions on the in- 
inite branch coming always 
nearer to the point (a, 0) ),— so 
that finally, when 8 becomes 
—a, the curve has the form 
shown in fig. 6, there being now a double point or node (crunode) 
at A, and the inflexions on the infinite branch having disappeared. 

In the last four examples the curve is one of the cubioA curves 
called the divergent parabolas : 4 is a more numorical example 
of 6, and 6, 7, 8 are in 
Newton’s Iw^age the V\ 

parabola cum cmli^ 
punctata^ and nodaita 
respectively. When 
a, 8, c are all equal, or 
the form is y*— (0-0)^ 
we have a cuspidal form, 

Newton’s parabola cua- 
pidata^ otuerwise the 
semioubical parabola. 

(8.) As an example of 
a curve given by an im- 
plicit equation, suppose 
the equation is 
a5*+y*-8asy-0 ; 

this is a nodal cubic 
curve, the node at the 
origin, and the axes 
touching the two branches respectively (fig, 7). An easy mode of 
tracing it is to express x, y each of them in terms of a variable 8, 
88 38^ 

® "" * F •“ “ instructive to trace the curve 

directly from its equation. 

5. It may be remarked that the purely algebraical pro- 
cess, which is in fact that employea in finding a dififeren- 

tiol coefficient if applied directly to the equation of 

the curve, determines the point consecutive to any given 
point of the curve, that is, the direction of the curve at 
such given point, or, what is the same thing, the direction 
of the tangent at that point. In fact, if a, jS are the 
coordinates of any point on a curve f{x^ 3 /)" 0 , then 
writing in the equation of the curve 2 / = i8+Ar, 

and in the resulting equation /(a+.A, /8 + A)-0 (de- 
veloped in powers of h and A), omitting the term /(a, j9), 
which vanishes, and the terms containing the second and 
higher powers of A, A, we have a linear equation AA + BA - 0, 
I which determines the ratio of the increments A, A. Of 
j course^ in the analvtical development of the theory, we 
' translate this into uie notation of the diflerential calculus ; 
but ^e question presents itself, and is thus seen to be 
solvable, as soon as it is attempted to trace a curve from its 
equation. 

Oeometry ia Descriptive^ or Metrical 

6. A geometrical proposition is either descriptive or 
metrical : in ^e former case it is altogether independent 
of the idea of magnitude (length, inclination, &c.) ; in the 
latter case it has reference to this idea. It is to bo 
noticed that, although the method of coordinates seems to 
be by its inception essentially metrical, and we can 
hardly, except by metrical considerations, connect an 
equation with the curve which it represents (for in- 
stance, dven as swwiing it to be known that an equation 
Ao 5 +By-»* C-0 represents a line, yet if it bo wked vjat 
line, the only form of answer is, that it is the line cutting 

X — 



410 


OEOMETBT 


[PLAm AXALTnOAL, 



or the points 


file axeB at distaneea from the origin -C-f-A, -C-i-B 
reqiectiyelj), yet in dea^ by this method with descriptive 
propmtions, we are, in tict, eminently free from all 
mescal consideiationa 

7. It is worth while to illustrate this by the instance of the 
well-known theorem 
of the radical centre 
of three circles. The 
theorem is that, given 
any three circles A, B, 

G (fig. 8), the common 
chords aa\ 
of the thr^ pairs of 
circles meet in a point 
The geometrical 
proof is metrical 
throughout : — 

Take 0 the point of 
intersection of aa', 

and joining this with 3 

suppose that yO does not ^ 

pan through 7, but that it meets the circles B in two distinct 
points Tj., 7, respectivdy. We have then the known metrical pro- 
perty ot intersectiDg cnords of a circle ; viz., in circle 0 wnere 
oa', are chords meeting at a point 0, 

Oo.Oo'-OiS.O^', 

where, as well as iu what immediate follows Oo, kc., denote, of 
oourse, lengths or distancea. 

Similarly in circle A, 

0 i 9 . 0 ^" 07 j. 0 y, 

and iu circle B, 

Oo. Ott' — O7,. oy. 

Consequently O-vj . Oy- O7, . Oy» that is, 

7] and 7^ comciae ; wt is, they each coincide'* witli 7. 

We contrast this with the analytical method s — 

Here it only requires to be known that an equation Ass + By + C 0 
represents a hne, and an equation a^+y^ + Aas+By + C- O represents 
a circle. A, B, 0 have, in the two oases req>eotiveW, metrical signi- 
fications; but these we are not concerned with. tJsinff S to denote 
the function a^+y*+Aa:+By+ 0 , the ^nation of a c&cle is 8*0, 
where S stands for its value ; more briefly, we say the equation is 
S, a*a!*+y*+ Aas-f- By + 0 , * 0 . Iiet the equation 01 any other circle 
be S',— a^+ya+A'aj-f-BV + C'— 0; the equation S-S'— 0 is a 
linear equation (S-S' is in faot-(A-A 0 a;+(B-B') y+C-CT), 
and it thus represents a line ; this equation is satisfied by the co- 
ordinates of each of the points of intersection of the two circles 
(for at each of these points S -0 and S'-O, therefore also S-S'-O); 
hence the equation S-S'— 0 is that of the line joining the two 
points of intersection of the two circles, or say it is the equation of 
the common chord of the two circles. Considering then a third 
dicle S", — a^+y*-f A"a:+B"y-|-C''»0, the equations of the com- 
mon chords are S-S'— 0, S-S^— 0 , S'-S''— 0 (each of these a 
linear ^nation) : at the intersection of the first and second of 
these lines S— S' and S— S", therefore also S'=aS", or the equation 
of the third line is satisfied by the coordinates of the print in 
qu^on ; that is, the three chorda intersect in a point 0, the co- 
ordinates of which are determined by the equations S— S'— S". 

It further appears that if the two circles S « 0, S — O' 
do not intersect in any real points, they must be regarded 
M intersecting in two imapnary points, such that the line 
joining them is the real Une represented by the equation 
8 - S' ■■ 0 ; or tlmt two circles^ whether their intersections 
be real or im^naiy, have always a real common chord 
(or radical a^), and that for any three circles the com- 
mon chords intersect in a point (of course real) which is 
the zadio^ centre. And by this very theorem, given two 
circles with i m a gin ary intersections, we can, by drawing 
circleB which meet each of them in real points, construot 
the radical axis of the first-mentioned two Hrclesi 
8. The principle employed in showing that the equation 
of the common ^oid of two circles is S - S' - 0 mdia of 
very extensive application, and some more illustrations of 
it may be given. 

SuppoM 8-0, S'-O tre lines (that is, let S, R' new denote 
linear functions Axe+By+C, A's-f-B'y+Cn, then S-kS'-O {k an 
•rMtnuy oonstan^ is the equation of any Ime passing throngn the 
point of intersects of the two given fines. Such a line may he 


msde to peas through any given pobt, say the print (e^ y^) ; 
if 80, S'p are what S, S' req>eotively become on writing for (xb, y) tlw 
values (k. yX then the value of h is k-Sh-t-S'o- ^e equation in 
fact is 8S'o-SoS'-0 ; and starting from this equation we at onoe 
verify it a potUriori ; the equation is a linear equation satisM by 
the wnes of (xe, y) which make S-0, S'-O ; and satisfled also by 
the values (xb^, y^); and it is thus the equation ol the Une in 
question. 

If, as before, S-O, S'-O represent oircles, then (h being arbi- 
trary) S - k S'-O is the equation of any circle passing through the 
two ]^nts of intersection of the two circles ; and to make thu pass 
through a given point y®) we have anain k-So-f-S'o. In the 
particular oaao k— 1, the circle becomes the common chord (more 
aocnratelv, it becomes the common chord together with the line 
infinity, but this is a question which is not here gone into). 

If S denote the gen^ quadric function, 

S-oaj*+2fcBy + 5 y* + 15^+2flaj+c,»(a, fe, c,/, y, ;t)(a;, y, 1)«, 


\ through i 


^ points 


^ Betaming to the equation Axc+By+C- 0 of a line, if this pass 
' ' X, yi)» y,), then we must &ve 
C-O, equations which determine the 


throng two given points (x 
Aajj-hByi + C— 0, AxB|+By|-f*(! 
ratios A : B : C, and it thus appean that the equation of the line 
through the two given points is 

or what is the same thing— 


9. The object still 


«» y. 1 

»i» 

being to 


- 0 ; 
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illustrate the mode of 
working with coordinates, we consider the theorem of 
the polar of a point in regairi to a circle. Given a circle and 
a point 0 (fig. 9), we draw 
through 0 any two lines 
meeting the circle in the 
points A, A' and B, B' re- 
spectively, and then taking 
Q as the intersection of 
the lines AB' and A'B, 
the theorem is that the 
locus of the point Q is a 
right line depending only 
upon 0 and the circle, but independent of the partioolar 
lines OAA' and OBB'. 

Taking 0 as tho origin, and for the axes any two lines through 0 
at right angles to each other, the equation of the circle will be 
a^+y*+ 8 Aaj+ 2 By + C=0 ; 

and if the equation of the line OAA' is taken to be y— mo}, then 
the points A, A' are found as the intorsootions of the stmight line 
with the circle ; or to determine x we have 

ai*(l + m*) -I- 2 »( A + Bm) + C - 0 . 

If Pi) the coordinates of A and (a*.,, y^) of A', then the 
roots of this equation are tB|, whence easily 

1+1- - 3 A+Bw 

-I 0 

And similarly, if the equation of the line OBB' is taken to be 
y-m'e, and the coordinates of B, B' to be y,) and ({94, 
respectively, then 

11 oA+M 
XB4* O' ' 

We nave then 

Vi - P4) - P(»i -» 4 )+»iP 4 - a 4 Pi -0 , 

Pf - Pi) - P(«i - «*) + “ W4- 0 , 

as the equations of the lines AB' and A'B respectively ; for the first 
of these equations, being satisfied if we write therein (xih, yj) or 
(XB4, y.) for (XB, y), is the equation of the line AB', and similariy the 
second equation is that of the line A'B. Beducing by means of 
the relations ^i-mxBj—O, yi-ffu^-O, y|-m'xe^-0, y4-m'xB4-0, 
the two equations be^me 

xd(wmB| - w'xb4) - y(xi - XB4) -f (m' - fn)XiX 4 - 0, 
x(fnxg - la'xBs) -P(*b “ «s)+ (w' - m)xiiflS|-0, 

and if we divide the first of these equations by mitn^ and the seooiid 
by fiitnii, and then add, we obtain 

or, what is the same thing, 
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which by what precedes is the equation of a line throu^^ the point 
<3. Snbstitatittg henin for — + — tb«ir foregoing Talnei, 

Xi Xg Xg 

the equation becomes 

- (A+ BmXy - m^x) + (A+ Bm')(y - nw) m-0 ; 

that iSy 

(i» - m')( A» + By + 0 ) — 0 ; 

or finally it is Aai + By+O— 0 , showing that the point Q lies in a 
line the position of which is independent of the particular lines 
OAA'y OBB' used in the construction. It is proper to notice that 
there is no correspondence to each other of the points A, A' and 
By B'; the grouping might as well have been Ay A' and B'yB ; and 
it thence appearstnat the line Aoj + By+C-O just obtained is in 
fact the line Joining the j^int Q with the point R which is the 
intersection of AB and A'lT. 

10. The equation Aa;+By + C>«0of a line containfi in 
appearance 3y but really only *2 constants (for one of the 
constants can be divided out), and a line depends accord- 
ingly upon 2 parameters, or can be made to satisfy 2 condi- 
tiona Similarly, the equation (a, 5, c, /, y, y, l)*-iO 
of a conic contains really 5 constants, and tne equation 

y, l)^«iO of a cubic contains really 9 constants. It 
thus appears that a cubic can be made to pass through 9 
given points, and that the cubic so passing through 9 
given points is completely determined. There is, now- 
ever, a remarkable exception. Considering two given 
cubic curves S « 0, S' = 0, these intersect in 9 points, and 
through these 9 points we have the whole series of cubics 
S - AfS' = 0, where A: is an arbitrary constant : A: may be 
determined so that the cubic shall pass through a given 
tenth point (A; * Sq -4- S'q, if the coordinates are ( 2 ^, 
and So, S q denote the corresponding values of S, B^). 
The resulting curve SS'o - S'Sq 0 may be regarded as 
the cubic determined by the conditions of passing through 
8 of the 9 points and through the given point ( 0 ^ 0 , yo)l 
and from the equation it thence appears lhat the curve 
passes through the remaining one of the 9 points. In 
other words, we thus have the theorem, any cubic curve 
which passes through 8 of tlie 9 intersections of two given 
cubic curves passes through the 9th intersection. 

The applications of this theorem are very numerous; 
for instance, we derive from it Pascal’s theorem of the 
inscribed hexagon. Consider a hexagon inscribed in a 
conic. Hie three alternate sides constitute a cubic, and 
the other three alternate sides another cubic. The cubics 
intersect in 9 points, being the 6 vertices of the hex^on, 
and the 3 Pascalian points, or intersections of the pairs of 
opposite sides of the hexagon. Drawing a line through 
two of the Pascalian points, the conic and this line con- 
stitute a cubic passing through 8 of the 9 points of 
section, and it therefore passes through the remaining 
point of intersection — that is, the third Pascalian point ; 
and since obvioudy this does not lie on the conic, it must 
lie on the line — l^t is, we have the theorem that the 
three Pascalian points (or points of intersection of the 
pairs of opposite sides) lie on a line. 

Metrical Theory, 

11. The foundation of the metrical theory consists in the 
simple theorem that if a finite line PQ (fig. 10) be projected 
upon any other line 00' by lines pe^ndicular to 00', 
then the length of the projection FQ' is equal to the 
length of PQ into the cosine of its inclination to FQ'; 
or, what is the same thing, that the perpendicular dis- 
tance FQ' of any two psialH lines is equd to the inclined 
distance FQ into the cosine of the inclination. It at once 
foUowB that the algebraical sum of the projections of the 
sides of a closed polygon upon, any line is - 0; or, re- 
versixig the signs of certain sides, and considering the 


|>olygon as consisting of two broken lines, each extend- 
ing from the same initial to 
the same terminal point, the 
sum of the projections of 
the lines of the fint set upon 
any line is equal to the sum 
of the projections of the lines 
of the second set. Observe 
that if any line be perpen- 
dicular to the line on which 
the projection is made, then 
its projection is » 0. 

ThiUy if ws have a right- ^ ^ 

angled triangle PQR (fig. 11), 19 * 

where QR, Rr, QP are— p reapeotively, and whereof the base* 



P 
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angle U— a, then projecting euooeittively on the three sides, we 
have 

t-p COSO, Bin a, cosa+i} eina ; 
and we thence obtain 

coe*a+8in*a-l. 

And again, by projecting on a line , inclined at the angle a' 
to QR, we have 

p cos(a-aO**t cos a’ 4-1) sin a’ ; 
and by substituting for {, 1 ) their foregoing values, 
cos (a - a') » COB a cos a’ + sin a sin a'. 

It is to be remarked that, assuming only the theory of 
similar triangles, we have herein a proof of Euclid, Book 
1, Prop 47; in fact, the same as is given Book VI, 
Prop. 31; and also a proof of the trigonometrical formula 
for cos (a - a). The formula for cos(a + a') and sin (a ^ a') 
could be obtained in the same manner. 


Draw PT at right angles to Qx., and suppose QT, TP-(|, % re- 
spectively, BO that wo liave now tne quadrilateral QRPTQ, or, what 
is the same thing, the two broken lines QRP and QTP, each extend- 
ing from Q to P. Projecting on the four sides suocessiyely, we 
have 

f coH a^-Vj aV 

1) — sin a’ 4 - 1)1 COB o’, 

(1- ( COB o’ 4-1) sin o', 
i)i--{ sino’ + i) cos o', 

where the third equation is that previously written 
p cos(a- o’) — { coBo+i) sino. 


Eg;natiovui of Right Line ami Circle. — Tranaforrnation 
of Coordinates, 


12. The required formulsB are really contained in the 
foregoing results. For, in fig. 11, supposing that the 
axis of X is parallel to QB, and taking a, h for the co- 
ordinates of Q, and (x, y) for those of P, then we have 
respectively ; and therefore 
w-a-pcoflo, y-ft-psinci, 
p* -(a;-oP4-(y-W 
Writing the first two of these in the form 


g- g 

COSO 


sin o' 


we may regard Q as a fixed point, but P as a point moving in 
direotion Q to P, so that a remains constant, and then, omitting 
the equation (— ph we have a relation between the ^rdinates 
g, y of the pomt P thus moving in a right line^— that is, we have 
the equation of the line through the j^ven pomt (a, 0) at a given 
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• to the axis of flSi And, moreorer, if, nsingthis eqna- 
tion (■•p), we write x^a+p oos a, sin a. tlm we nawe 

amesrioiiB for the oooidinates 0^ y of a point of this line, In terms 
of the variable peiameter p. 

Again, take the pdnt T to be fixed, bat consider the point P as 
montog in the line^P at right ans^ to QT. If instead of we 
take p for the distance QT, then the equation tx*"! cosa'+o sma' 

(«-a) oosa'+(y- 6 )aina'— PI 

that is, this will be the equation of a line each that its perpendi- 
onlar distanoe from the point (a, h) is-p, and that the inclination 
of this distanoe to the aaos of » is — a^ 

From either fonn it appears that the equation of a line 
is, in fact, a linear equation of the form As;+By + C->0. 
It is important to notice that, starting from this equation, 
we can determine oonyerselv the a but not the (a, b) of 
the form of equation which contains these quantities; 
and in like manner the a but not the (a, b) or p of the 
other form of equation. The reason is obvious. In each 
case (a) b) denote the coordinates of a ^int, fixed in- 
deed, but which is in the first form any point of the line, 
and in the second form any point whatever. Thu^ in the 
second form the point from which the perpendicular is 
let fall may be the origin. Here (a, b) - (0, 0), and the 
equation is x oosa'+p sina -p«=0. Comparing this 
with Ad^+Bp+G-O, we have the values of cos a', 
sin a', and p, 

13. The equation 

p 2 =(aj-a)* + (p- 5 )* 

is an expression for the squared distanoe of the two points 
(a, 5) and {Xf y). Taking as before the point Q, coordi- 
nates (a, b), as a fixed pomt, and writing e in the place of 
p, the equation 

expresses that the point {x, y) is always at a given distance 
e from the given point (a, b) ; via, this is the equation 
of a circle, having (a, b) for the coordinates of its centre, 
and e for its radius. 

The equation is of the fom 

ic* + y* + 2 Ax + 2By + C =■ 0, 

and here, the number of constants being the same, we 
can iden^y the two equations ; we find a — - A, & » - B, 
c^-A^-l-B’-C, or the last equation is that of a circle 
ha ving -A,- B for the coordinates of its centre, and 
VA* + B* - C for its radius. 

14. Drawing (fig. 11) Qy^ at right angles at , and 
taking Qy^ as a new set of rectangulu axes, if instead 

iv Vi pj, we have x^, y^ as the new coordi- 

nates of the point P ; and writing also a in place of of (a 
now denoting the inclination of the axes Qa?^ and Ox), we 
have the formulas for transformation between two sets of 
rectangular axes. These are 

X - a — aj| C08 a - y 2 tin a , 
y - 6 - flSx sin a+yj COB «, 

and 

osj » (x-a) 008 a+(y-&) sin a, 
yi - -(fiB-a) Bina+(y-'d) 008 a, 

each set being obviously at once deducible from the other 
ona In these formulm (a, b) are the xy-coordinates of 
the new origin Qp and a is the inclination of Qx, to Ox. 
It is to be noticed that Qx^, Qy. are so placed tW, by 
moving 0 to Q, and then turning tne axes. Oxp Oy^ round 
Q (though an angle a measured in the sense Ox to Oy), 
tlto orighw axes Ox, Oy will come to coincide with 
QX|, Qy, respectively. This could not have bemi done if 
drawn (at right angles always to Qx^) in 
the reverse direction, we should then have had in the 
formulas -y. lustflad of y^ The new formulas which 
would be thus obtained are of an essentially distinct 
ban : the analytical test is that in the formulas as written 
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down we can, by giving to a a prc^ value (in fact 
fli-O), make the (x-a) and (y-^ equal to x, and y^ 
req>eotively; in tne other system we 6ould only make 
them equal to d?.,-yi, or -Xp y^ xeq>eotively. But for 
the very reason that w second system can be so easily 
derived from the first, it is proper to attend exclusively to 
the first system, — ^that is, always to take the new axes so 
that the two sets admit of bemg brought into coincidence. 

In the foregoing system of two pairs of equations, the 
first pair give the original coordinates x, y in terms of the 
new cooidinates Xp y^; the second pair the new co- 
ordinates X., y^ in terms of the origii^l coordinates x, y. 
The formula involve (a, b), the original coordinates of 
the new ori^ ; it would be easy instead of these to' intro- 
duce (up 5^), the new cooidinatM of the origin. Writing 
(a, h) I- (0, 0), we have, of course, the foimulco for trans- 
zormation between two sets of rectangular axes having the 
same origin, and it is as well to write the formulae in this 
more simple form; the subsequent transformation to a 
new origin, but with axes parallel to tbe original axes, can 
then be effected without any difficulty. 

15. All questions in rega^ to the line may be solved 
by means of one or other of the foregoing forms — 

Ax+By+C-0, 
y-Ax+B, 
x-g . y-6 , 

OB a Bin a 

(x-a) C 08 fl'+(y-6) sin a'-p=0 ; 
or it may be by a comparison of these different forms ; 
thus, using the first form, it has been already shown that 
the equation of the line through two given points (x^, y^), 

(*.. y.) “ 

- y%> - »(*i - *i) + »iyt - a'.i'i * 
or, as this may be written, 

X,-Xi 

A particular case is the equation 


representing the line through the points (a, 0) and ra, b), or, 
what is the same thing, the line meeting the axes of x and y 
at the distances from the origin a and b respectively. It 

may be noticed that, in the form Ax-i-By-|-C = 0, - -g 

denotes the tangent of the in clination to t he axis of x, or 
we may say that B-^ ^A* + B* and - A-»- ,yA*+B^ denote 
respectively the cosine and the sine of the i nclinatio n to 
the axis of x. A better form is this : A ^ and 

B-i- ^A* + B* denote respectively the cosine and the sine 
of inclination to the axis of x of the perpendicular upon 
the line. So of course, in regard to the form y Ax-i-B, 
A is here the tangent o f the i nclination to the axis of x ; 
1 -i- and A-i- JA* + 1 are the cosine and sine of 

this inclination, Ac. It thus appears that the condition 
in order that the lines Ax -H ^ + C - OandA'x -h B'y - C' - 0 
may meet at right angles is AA'-i-BB'^O; so when the 
equations are y»Ax-l-B, y»A'x-F-B', the condition is 
AA'h-I-O, or say the value of A' is- -l-i-A. 

Tbe peipendici^ distance of the poin t (a, 6) f rom the 
line Ax+By+C-0 is ( AaH-B6-h C)-i- ^A^+ B^. In all 
the formulsB involving i^A* + B* or JaF^, the xaffical 
should be written with the sign ^ , which is essentially 
indeterminate : the like indeterminateness of sign presents 
itself in ihe expression for the distanoe of two points 
pwm Ai a)*+(y-ft)*; iff as before, the points are 
Q, P, and the indefinite line through thoBe is r QPs, then 
it ilk the same thing whether we measure off from Q along 
this Tine, ooniideKed as drawn from s' towards a positive 
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diitBDoe hf or along the line ooniidered as drawn rerenely 
from f towards tiie equal negatilye dietance - A;, and the 

expreaaion for iSbe diatance p is thus properly of the form 
It is intereeting to oompare ezpreaaiona which do 
not inyolye a radical : thus, in seeking for the expression 
lor the perpendicular dist|nce of the point (a, b) from a 
|;iyen Ime, let the equation of the giyen line he taken 
in the form, xcoea+y idn a 0 (p being the perpen- 
dicular distance from the origin, a its inclination to the 
azia of fic) : the equation of the line may also be written 
{a;-a)oo8 a+(y“ft) smo-pj-O, and we have thence 
cos a-& sin a, the required ex{)re88ion for the 
distance p, : it is here assumed that is drawn from 
{Of h) in the same sense as p is drawn from the origin, 
and the indeterminateness of sign is thus removed. 

16. As an instance of the mode of using the formulas, 
tdke the problem of finding the locus of a point such that 
its distance from a given point is in a given ratio to its 
distance from a given line. 

We take (a, b) as the coordinates of the given point, 
and it is convenient to take (x, y) as the coordinates of 
the variable point, the locus of which is required : it thus 
becomes necessary to use other letters, say (X, Y), for 
'current coordinates in the equation of the given line. 
Suppose this is a line such that its perpendicular distance 
from the origin is sp, and that the inclination of p to the 
axis of X is s=a; the equation is X cos a-f- Ysina-p — 0. 
In the result obtained in § 15, writing (x, y) in place of 
{a, 5), it appears that the perpendiculw distance of this 
line ^m the point (x, y) is 

COB a-jy Bin a ; 

hence the equation of the locus is 

(p-x cob a-y Bin a), 

or say 

(»-a)*+(y-6)*-^ (» COB a+y sin a-p)*-0, 
an equation of the second order. 




The Conies {Parabola^ Ellipse^ Hyperbola). 

17. The conics or, as they were called, conic sections 
were originally defined as the sections of a right circular 
cone ; but Apollonius substituted a definition, which is in 
fact Ikat of tne last example : the curve is the locus of a 
point such that its distance from a given point (called the 
focus) is in a given ratio 
to its distance from a given 
line (called the directrix); 
taking the ratio as e : 1, 
then 6 is called the eccen- 
tricity. 

Take FD for the perpendicular 
from the foots F upon the di- 
rectrix, and the given ratio being 
that of e : 1 (e >, - or < 1, 
but positive), and let the distance 
FD he divided at 0 in the riven 
ratio, say we have OD-mi, 

OFseei, where m is positive ; — 


F 


Fig. 12. 


then the origin may be taken Mt 0, the axis Ox beinx in the direc- 
tion OF (that is from 0 to F), and the axis Oy at right angles to it 
The distwce of the point (x, y) from F is =sV(x-em)>+y*, its 
distance from the directrix is —x+m; the equation therefore is 

(x- m)*+y*«e^ (x+ ; 
or, what is the same thing, it is 

(1 -s*)a^-2me (l+s)x+y*3sO. 

If el*— 1, or, sinoee is taken to be positive, if a*!, this is 
, y*-4«ix-0, 

which is the parabola. 

If aP not - 1, then the equation may he written 


Supposing a positive and ^ 1, then, writing m— the 

e 

equation becomes 

(l-a»)(x-a)*+y*-«^l-a*), 

that is, 

(x-a)» y* 

a»(l-a*) » 

or, changing the origin and writing - a*), this is * 

^+^-1 

which is the dlipse. 

And similarly if a be positive and > 1, then writing 

the equation becomes 

(1 - + a)* + - «■(! - c*), 

that is, 

' - y» 


1^-®? . - 


- 1 , 


or changing the origin and writing - 1), this is 

which is the hyperbola. 

18. The general equation ox® -f-2/ta^-i-5y®-i-^-i-2yx - 1-0 
= 0, or as it is written (a, 5, c,/, h){x^ y, 1)^«0, may 

be such that the quadric function breaks up into factors, 
= (ox-f y)(a'x-Hi8'y-hy^ ; and in this case the equation 
represents a pcur of lines, or (it may be) two coincident lines. 
\^en it does not so bre^ up, the function can be put 
in the form X{ (x - a')* + (y - 5')^ - o®(x cosa -h y sina -i>)®}, 
or, equating the two expressions, there will be six equa- 
tions for the determination of ^ a', h\ a; and by 
what precedes, if a\ h\ o, a are real, the curve is either 
a paremola, ellipae, or hyperbola. The original coefficients 
(a, 5, 0 ,/, y, h) may be such as not to give any svstem of 
reri values for a' b\ e, p, a ; but when Uds is so we equa- 
tion (a, 5, e, /, y, 7^)(x, y, 1)^ ^ 0 does not represent a real 
curve^ ; the imaginary curve which it represents is, how- 
ever, regarded as a conic. Disregarding the special cases 
of the pair of lines and the twice repeated line, it thus 
appears that the only real curves represented by the 
general equation (a, 5, c,/, y, A)(x, y, 1)^» 0 are the para- 
bola, the ellipse, and the hyperbola. The circle is con- 
sidei^ as a particular case of the ellipse. 

The same Jesuit is obtained by transforming the equation 
(a, b, Cff, y, h){Xf y, 1)^ >■ 0 to new axes. If in the first place 
the origin be uttered, then the directions of the new (rect- 
angular) axes Oxji Oyj can be found so that (the co- 
efficient of the term x^y.) shall be «"0; when this is 
done, then either one of the coefficients of y^^ is « 0, 
and the curve is then a parabola, or neitner of these 
coefficients is » 0, and the curve is then an ellipse or 
hyperbola, accordii^ as the two coefficients are of the 
same sign or of opposite signs. 

Ift. The curves can be at once traced from their equa- 
tions: — 

y^ imx, for the parabola (fig. 13), 

^ + ^ = 1, for the ellipse (fig. 14), 


X* ^ 


1, for the hyperbola (fig. 15); 


and it will be noticed how the form of the last equation 
puts in evidence the two asymptotes ~ » db-^ of the 
hyperbola. Beferred to the asymptotes (us a set of 


^ It is proper to remsrk that, when (a, b, o, /, y, h) (x, y, 1}”*0 
does represent a real carve, there are in fact four ayateniB of values of 
o', a, $tp, a, two real, the other two imaginary ; we hove thus two 
real Muations and two imaginary equations, each of them of tlie 

(cos a+y eos representing each of toem 

one and the aame real curve. This is consistent with the assertion 
of the text that the real curve is in every case represented hy a real 
equation of form. ^ 
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oUiqtM axes) the equation of the hyperbola the 
fom ay— Oj and in pattienlar, if in tiiia equation the 



So againf when the curve ia given an equatitn tt ikO 
between the coordinates («, p), then ^ ia obtained from 

the equation g ^ “ more elegant^ 

using the origin form, to eliminate dp by the formula 
^ ^ ; we thuB obtain the equation of the tangent 

in the fonn 

g(f-»)+g(v-y)-o. 

For example, in the case of the ellipse - 1, the 

O* v* 

equation ie -b?) + or reduoihg by 



axes are at right angles, then the equation represents 
the rect an gula r hyperbola referred to its asymptotes as 
axes. 


Tcmgent^ Normal^ Oirde and Radius of Curvature^ 4‘c. 

20, There is gr^t convenience in using the language and 
notation of the infinitesimal analysis; thus we consider 
on a curve a point with coordinates ( 0 , y), and a oonsecu- 
tive point the coordinates of which are (0 4 - cte, y + dy), 
or again a second consecutive point with coordinates 
(0 + dx+ y + dy-^ ; and in the final results 

the ratios of the infinitesimals must be replaced by differ* 
entiid coefficients in the proper manner ; thus, if y are 
considered as given functions of a parameter then e&p, dy 

have in fact the values ^dd, ^dd, and (only the ratio 



of the ciOTe is given in the form p-^(a;) ; 6 is here - x, 
and the increments dx, dy are in the result to be replaced 

^ 7 1* ^ • So also with the infinitesimals of the higher 


orders d*«, 

21. The tai^t at the point («, y) is the line through 
ttu point and the oonseouave point (aj+die,y +dp); hence, 
taxing 6 q as onrrent coordinates, the equation ia 


tl* . ’»JL*L 
dx dy * 

an equation which is satisfied on writing therein ««(x, y) 
or — (»+dr, p+dp). The equation may be written 


baiug now the differential coefficient of y in regard to 

0 ; and thu form is applicable whether y is given directly 
as a fonoi^n of 0 , or in whatever way y ia in effect given 
as a function of 0 : if as before 0,y are given each of them as 

a Amotion of 0, then the value of ^ is 4 - which 

is the result obtained from the original form on writing 

therein for dcp dy req)ectively. 


means of the equation of the curve the equation of the 
tangent is 



The normal is a line through the point at right angles 
to the tangent ; the equation therefore is 
U-0)fto+(iy-y)<«y-O, 

where dxy dy are to be replaced by their proportional 
values as before. 

22. The circle of curvature is the circle through the 
point and two consecutive points of the curve. Taking the 
equation to be 

the values of a, are given by 

dy(d9fi+d^) -dajda^+di^) 

dasdPy-dy^ / dxd^y- dyd^ * 

and we then have 


In the case where y is given directly as a function of 0 , 
then, writing for shortness ” 



or, as the equation is usually written, 
the radius of curvature, considered to be 


positive or negative according as the curve is concave or 
convex to the axis of 0 . 

It may be added that the centre of curvature is the 
intersection of the normal by the consecutive normaL 
The locus of the centre of curvature is the evolute. If 
from the expressions of a, ^ regarded as functions of 0 we 
eliminate 0 , we have thus an equation between (a, /9), 
which is the equation of the evolute. 


Polar Coordinates, « 

28. The position of a point may be determined by 
means of its distance from a fixed point and the inclina- 
tion of this distance to a fixed line t^ugh the fixed point. 
Say we have r the distance from the origin, and 0 the 
inclination df r to the axis of 0 ; r and 0 are then the 
polar coordinates of the point, r the radius vector, and 0 
the inclination. These are immediately connected with 
the Cartesian coordinates ^ y by the foimito 0 -ir cos 
y-ifsintf; and the transition from either set of coordi- 
nates to the other can thus be made without difficulty. 
But &e use of polar coordinates is very oonvenient, as 
well in reference to certain dasses of qnestions rdating 
to curves of any kmd — tot instance, in the dynamics of 
central forces — as in relation to curves having in regard 
to the origin the symmetry of the regular polygon (curves 
such as that represented by the equation r^cod in$)y and 
also in regard to the class of curves called spixals, where 
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thexadins yectorris given as analgebraaoal or exponential 
function of the indination A 

Trilineour 

24. Consider a fixed' triangle ABC, and (regarding the 
■ides as indefinite lines) suppose for a moment that p, r 
denote the distances of a point F from the sides BC, CA, 
AB respectivdy, — these distances being measured either 
perpencUcularly to the several sides, or each of them in a 
given direotioQ. To fix the ideas each distance may bo 
considered as positive for a point inside the triangle, 
and the sign is thus fixed for any point whatever. There 
is tiion an identical relation between jp, r : if a, 6 , c are 
the lengths of the sides, and the distances are measured 
perpendicularly thereto, the relation is qp+^+cr — twice 
the area of triangle. But taking a;, p, s proportional to p, g, r, 
or if we please proportional to given multiples of p, g, r, 
then only the ratios of p, s are determine ; their al^ 
lute values remain arbitra^. But the ratios of p, r, 
and consequently also the ratios of p, s determine, and 
that uniquely, the point ; and it being understood that 
only tihe ratios are attended to, we say that (x, p, z) are 
the coordinates of the point. The equation of a line has 
thus the form cur + ^ + or = 0 , and generally that of a curve 
of the nth order is a homogeneous equation of this order 
between the coordinates, ( * y, 2 )*= 0 . The advantage 
over Cartesian coordinates is in the greater symmetry of 
the analytical forms, and in the more convenient treat- 
ment of the line infinity and of points at infinity. The 
method includes that of Cartesian coordinates, the homo- 

geneous equation in ^ y, s is m fact an equation m - , - , 

s z 

which two quantities may be regarded as denoting Car- 
tesian coordmatea j or, what is the same thing, we may in 
the equation write s » 1. It may be added that if the tri- 
linear coordinates y, z) are regarded* as the Cartesian 
coordinates of a point of space, then the equation is that 
of a cone having the origin for its vertex j and conversely 
that such equation of a cone may be regarded as the 
equation in trilinear coordinates of a plane curve. 

Oeneral Point-Ooordinatea, — Line-Ooordimiee^ 

25. All the coordinates considered thus far are point- 

coordinates. More ^nerally, any two qmmtities (or fte 
ratios of three quantities) serving to determine the position 
of a point in the plane may be regarded as the coordinates 
of the point ; or, if instead of a single point they determine 
a systw of two or more points, then as the coordinates of 
the system of points. But^ as noticed under Curve, there 
are also line-coordinates serving to determine the position 
of a line ; the ordinary case is when the line is determined 
by means of the ratios of three quantities 17 , f (corre- 
lative to the trilinear coordinates x, y, s). A linear equa- 
tion of + 61 ;+ c {*'0 represents then the system of linw 
such that the coordinates of each of them satisfy this 
relation, in fact, all the lines which pass through a given 
point ; and it is thus regarded as the line-equation of this 
point; and generally a homogeneous equation ( * ^ 

represents the curve which is the envelope of all the 

the coordinates of which satisfy this equation, and it is 
thus regarded as the line-equation of this curve. 

n. Solid ANALTTZoaL Obometrt (§§ 26 - 40 ). 

26. We are here concerned with pointo in space, — the 
position of a point being determined by its three coordi- 
nates y, a We consider three coordihate planes, at 
right angles to each other, dividing the whole of space 
into eight portions called octants, the coordinato of a 
p<fint being the perpendicular distances of the point from 


the thm planes respectively, each distance being considered 

as positive or negative according as it lies on the one 

or the other side 

of the plane. Thus 1 

the coordinates in 


the eight octants 
have respectively 
the signs 


p 



•ec 


The positive parts of the axes are usually drawn as in 
fig. 16, which represents a point P, the coordinates of 
which have the positive values OM, MN, NP. 

27. It may be remarked, as regards the delineation of 
such solid figures, that if we have in space three lines at 
right angles to each other, say Oa, 05, Oc, of equ^ lengths, 
then it is possible to project these by parallel lines upon 
a plane in such wise that the projections Oa', 05', Oc' 
shall be at given inclinations to each other, and that 
these lengths ^all be to each other in given ratios ; in 
particular the two lines Oa', Oc' may be at right angles to 
each other, and their lengths equal, the direction of 05', 
and its proportion to the two equal lengths Oa', Od being 
arbitrary. It thus appears that we may as in the figure 
draw OXf Oz at right angles to each other, and Oy in an 
arbitrary direction; and moreover represent the coordi- 
nates z on equal sedes, and the remaining coordinate y 
on an arbitrary scale (which may be that of the other two 
coordinates x^ s, but is in practice usually smaller). The 
advantage, of course, is that a figure in one of the co- 
ordinate planes xz is represented in its proper form with- 
out distortion ; but it may be in some cases preferable to 
employ the isometrical projection, wherein the three axes are 
represented by lines inclined 
to each other at angles of 
120 ”, and the scales for tlie 
coordinates are equal (fig. 17). 

For thedelineation of a sur- 
face of a tolerably simple form, 
it is frequently sufficient to 
draw (according to the fore- 
going projection) the sections 
hy the coordinate planes; and 
in particular when the surface 
is symmetrical in regard to 
the coordinate planes, it is 
sufficient to draw the quarter- 
sections belonging to a single octant of the surface ; thus 
fig. 18 is a convenient representation of an octant of 
the wave surface* Or a surface may be delineated by 
means of a series of parallel sections, or (taking these to be 
the sections by a series of horizontal planes) say by a 
series of contour linea Of course, other sections may 
be drawn or indicated, if necessary. For the delineation 
of a curve, a convenient method is to represent, as above, 
a series of the points P thereof, each point P being 
accompanied by the ordinates PN, which serves to refer 
the point to the plane of xy ; this is in effect a representar 
tion of each point P of the curve, by means of two 
P, N such that the line PN has a fixed direction. Both 
as regards curves and surfaces, the employment of stereo- 
graphic representations is very interesting. 
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28. In plane geometzy, zeokoning the line as a ciOTe 
of the first order, we have only the point and the oonre. 
In solid geometzy, reckoning a line as a onm of the first 
order, and the plane as a surface of the first order, we 



have the point, the curve, and the surface ; but tbe in- 
crease of complexity is far greater that would hence at 
first sight appear. In plane geometry a curve is considered 
in connexion with Imes (its tangents ) ; but in solid 
geometry the curve is considered in connexion with lines 
and planes (its tangents and osculating planes), and the 
surf^ also in connexion with lines and planes (its tan* 
gent lines and tangent planes) ; there are surfaces arising 
out of the line— cones, skew surfaces, developables, doubly 
and triply infinite systenu of lines, and whole classes of 
theories which have nothing analogous to them in plane 
geometry : it is thus a very small part indeed of the sub- 
ject which can be even referred to in the present article. 

In the case of a surface we have between the coor^- 
nates (z, y, z) a single, or say a onefold relation, which 
can be represented hy a single relation /(a^ y* «) *■ 0 ; or 
we may consider the coordinates expressed each of them 
as a given function of two variable parameters p, q ; the 
form z »/(a;, y) is a particular case of each of these modes of 
representation j in other words, we have in the first mode 


/ (a, y, «) “ s “/(a?, y), and in the second mode x y « g 
for the expression of two of the coordinates in tezms of 
the parameters. 

In the case of a curve we have between the coordinates 
{Xy y, z) a twofold relation: two equations /{x, y, s)-0, 
tlt(x, y, s)«0 give such a relation ; t.a, the curve is here 
consider^ as the intersection of two surfaces (but the 
curve is not always the complete intersection of two sur- 
faces, and there are hence difficulties); or, again, the co- 
ordinates may be given each of them as a function of a 
single variable parameter. The form y » a -t ^ where 

two of the coordinates are given in terms of the thiid, is 
a particular case of each of these modes of representation. 

29. The remarks under plane geometiy as to descriptive 
and metrical propositions, and as to the non-metrical chi^ 
acter of the method of coordinates when used for the 
proof of a descriptive proposition, apply also to solid geo- 
metzy ; and they might be illustrated in like manner by the 
instance of the theorem of the radical centre of four 
spherea The proof is obtained from the consideration that 
S and S' being each of them a function of the form 
a^+y*+*^ + a«+l!>y-K» + d, the difference S-S' is a 
mere linear function of the coordinates, and consequently 
that S — B' 0 is the equation of the plane containing the 
circle of intersection of the two spheies S » 0 and S' ■> 0* 


Metrical Theory. 

30. The foundation in solid geometry of the metrical 
theory is in fact the before-mentioned theorem that if a 


finite rig^t line PQ be projected upon any other line 00' 
by lines perpendicular to 00', then the len^ of the pro- 
jection FQ^is equal to the length of FQ Into the coaiiie 
of its incli^tion to FQ'— -or (in the form in which it is 
now convenient to state the theorem) the perpendicular 
distance P'Q' of two parallel planes is ^ual to the inclined 
distance PQ into the cosine of the inclination. Hence 
also the algebraical sum of the projections of the sides of 
a closed polygon upon any line ifi»0; or, reversing the 
signs of certain sides and considering the pdygon as made 
up of two broken lines each extending from the same 
initial to the same terminal point, the sum of the projec- 
tions of the one set of lines upon any line is equal to the 
sum of the projections of the other set of lines upon the 
same line. When any of the lines ore at right angles to 
the given line (or, what is the same thing, in a plane at 
right angles to the given line) the projections of these 
lines severally vanish. 

31. Consider the ^ew quadrilateral QMNP, the sides 
QM, MN, KP being respectively parallel to the three rect- 
angular axes Ox, Oy, Os; let the lengths of these sides be 

17, ^d that of the side QF be«p; and let the cosines 
of the inclinations (or say the cosine-inclinations) of p to 
the three axes be a, y; then projecting successively on 
the three sides and on QP wo have 

6 pA pyi 

and p^a(+pyf + yC, 

whence + -I- which is the relation between a 
distance p and its projections 17, { upon throe rect* 
angular axes. And from the same equations we obtain 
a*+i8® + y** 1, which is a relation connecting the cosine 
ind^tions of a line to three rectangular axes. 

Sappoae we have through Q any other line QT. and let the 
oosine-inclinatious of this to the axes be 0, y, and S be its 
oosine-inolmation to QP; also let p be the length of the projection 
of QP upon QT; then projecting on QT we have 

p — — p9 . 

And in the last equation substituting for i|, (their values 
f 3 i P7 wo find 

S - + 

which is an expression for the mutual cosine-inclination of two 
lines, the cosine-moliDations of which to the axes are a, y and 
a', 0, 7' respectively, We have of course 1, and 

«'*•!- 7^-1; ana hence also 

1 - jB»-h7»)(o'»+iB^+7'*) - (flo'+ /Sfi'+TTO*, 

- W - 0y?Hri' - y«)* + (o^' - ; 

so that the sine of the inclination can only be expressed as a square 
root These formulas are tiie foundation of sphened trigonometry. 


The Line, Plane, and Sphere. 

82. The foregoing formula give at once the equations 
of these locL 

For first, taking Q to be a fixed point, coordinates (a, h, c) and 
the cosine-inclinanons (& /S, y) to be constant then P wfll be a 
point in the line through Q in the direction thus determined; or, 
taking (0, y, s) for its coordinates, these will be the current co- 
ordinates of a point in the line. The values of n, ( then an 
0-a, y-h, s-c, and we thus have 



y. * - 

these are exprestdons for theeavrent coordinates in terms of a psra- 
meter p, which is in tet the dlstenoe from the fixed point (a, o, c). 

It is ee^y to see that, if the ooordinatea (x, y, s) are oonneoted 
•ny two linear oquation% Iheae equationa oan atwaji be braaghs 
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into the fnngaing fimn, ud benoe tiint 13 m two linour eqiwtioiM 
remsent a line. 

oeoondlv, tddng for greater aimplioity the point Q to be ooin* 
ddent with the origixL and a', 3^1 y»P to be oonstan^ then p 
ia the perpendiciilBr diatance of a plrae ftx)m the ori^, and 
a', /S',*/ are the coaine-inolinationa ot this distance to the axes 
P is any point in this plane, and takine its co- 
ordinateato be (as, y, s) then (|, % C) are-((B, y, s), and the fore- 
going equation p - + /B'li + y\ becomes 

o'«+iB'y+y«=p, 

which is tho equation of the plane in question. 

If, more generally, Q is not coincident with the ori^, then, 
taking its coordinates to be (a, fr, c), and writing p^ instead of p, 
the equation is 

- a) + 0 (y - 6) + y (s - c) -pj ; 

and wo thence havep|<«p-((Mi'+&/3'+ey), which is an expression 
for the perpendicular distance of the point (a, 6, e) from the plane 
in question. 

It is obvious that any linear equation Axe+fiy+Cs+DoO 
between the coordinates oan always be brought into the foregoing 
form, and hence that snoh equation represents a plane. 

Thirdly, supposing Q to be a fixed point, coordinates (o, d, e) 
and the distance QP, to be constant, say this is— d, then, as 
before, the values of % ^are js-a, y-2», and the equation 
+ f* — p* becomes 

which is the equation of the sphere, coordinates of the centre - {a, b, c) 
and radius -a. 

A quadric equation wherein the terms of the second order arc 
**+y*+5*, vis., an equation 

aj® + y*+«* + Aar+By+C*+D-0, 

can always, it ia clear, be brought into the foregoing form ; and it 
thus appears that this is the equation of a sjthere, coordinates of 
the centre - ^A, - 4 B, - 4C, and squared radius — J (A* + B* + C*) - D. 


Cylinders^ Cones^ Ruled Surfaces* 


33. A singly infinite system of lines or system of lines 
depending upon one variable parameter forms a surface ; 
and the equation of the surface is obtained by eliminating 
the paramotor between the two equations of the lino. 

If the lines all pass through a given point, then the 
surface is a cone ; and, in particular, if the lines are all 
parallel to a given lino, then the surface is a cylinder. 


Beginning with this last case, suppose the lin(>s are parallel to 
the line a;— ms, y— the equations of a line of the system are 
ms + a, y— ?i«+6, — where a, b are supposed to he functions of 
the variable paraxneter, or, what is the same thing, there is be- 
tween them a relation /(a, 6) — 0: we have a^x-mz, h’^y’-nz^ 
and the result of the elimination of the parameter therefore is 
/(jB-ms, y~7»)=0, which is thus the general equation of the 
cylinder the generating lines whereof arc parallel to the line 
<0— mz, y-ns. The equation of the section by the plane «-0 is 
/[«, y)— 0, and conversely if the cylinder be determined by means 
of its curve of intersection with tne plane s-0, tlien, taking the 
equation of this curve to bey][x, y)-0, the equation of the cylinder 
isyiaj- niz, w-tw)-0. Thus, if the curve of intersection be the 
dime (a5-or + (y-3 )*— we have (aj-»iM!-o)*+(y-»is- jS)*— 7* 
as the equation of an oblique cylinder on this base, and thus al^ 
(»- a)*4-(y- as the equation of the right cylinder. 

If the lines all pass through a given point (a, 6, c), then the 
equations of a line are a? - a— a(« - c), y - 6- i8(* - c), where a, are 
functions of the variable parameter, or, what is the same thing, 
there exists between them an equation^a, ; the elimination 

of the parameter gives, therefore, and this 

equation, or, what is the same thing, any homogeneous equation 
/[aj-a, y-6, *-c)-0, or, taking / to be a rational and integral 
nmetiou of the order n, say (*)(a: - a, y- ft, z -c)”— 0, is the general 
equation of the cone having the point (a, ft, e) for its vertex. Taking 
tbe vertex to be at the ori^, the equation is (*)j[a;, y, zj*-0 ; and, 
in particular, (*)(a;, y, z)’— 0 is the ^nation of a cone of tbe second 
ordei^ or quadricone, having the ori^pn for its vertex. 


34. In the general case of a singly infinite system of 
lines, the locus is a ruled surface (or regidua). If the 
system be such that a line does not intersect the consecu- 
tive line, then tbe surface is a skew surface, or scroll ; but 
if it be such that each line intersects the consecutive line, 
then it is a developable, or torse. 


Suppose, for instance, that the equatiooi of a line (depending on 
the VMiaMepwMtteter*) are l+f), 

then, eliminating 0, wo iiftve ^-^-1- or say 

the equation of a quadric surface, afterwards called the hyperboloid 
of one sheet ; this surface is consequently a scroll It is to be re- 
marked that we have upon the surface a second singly infinite 
series of lines ; the equations of a hue of this second system (de- 
pending on the variable parameter are 

It is easily shown that any line of the one system intersects eveiy 
line of tlie other system. 

Considering any curve (of double curvature) whatever, the tan- 
gent lines of the curve form a singly infinite system of lines, each 
line interseoting the consecutive line of the system, — that is, they 
form a developable, or torso ; the curve and torse are thus in- 
separably connected togetlior, forming a single goometrioal figure. 
A plane through three oonsecutivo points of the curve (or osou- 
latihg plane of the curve) contams two consecutive tangents, that 
is. two consecutive lines of the torso, and is thus a tangent plane 
of the torse along a generating line. 

Transformation of Coordinaies, 

35. There is no difficulty in chan^ng the origin, and it 
is tor brevity assumed that the origin remains unaltered. 
We have, then, two sets of rectangular axes, Oy, Oz, 
and Oa?„ Oyj, the mutual cosine-inclinations being 
shown by the diagmm — 



X 

y 

z 

•''l 

a 

0 

7 

y\ 

1 


y 



0" 

7" 


that is, a, y are the cosi!) e-inclinations of to Oa, Oy, 
Oz ; a\ y those of O// 1 , &c. 

And this diagram gives also the linear expressions of the 
coordinates Sj) or (xr, y, z) of either set in terms 

of those of the oilier set ; wo thus have 


3',=o fip-f y +7 z, 
s =a"aj+^'y + 7 


vaXi -f-o^yi + a^z, , 
y-jftTj + jBVi + rzj, 
z-r-^i-i-7Vi + 7 Si* 


wliicb arc obtained by projection, as above explained. 
Each of those equations is, in fact, notliing else than the 
before-mentioned equation = /S'ly-f adapted to 
the problem in hand. 

But we have to consider the relations between the nine 


coefficients. By what precedes, or by the consideration 
that wo must have identically a?® -fy® -!-**■» + 

it appears that these satisfy the relations — 


a* +0* +7“ -1. 

a'* +0^ +y* -1. 

aV'-f 0'0'' + 7 y-O , 
a"a +^0 +7% -0 , 
oa' +0/^ +77 9 


at + a'* +a"» -1, 
0* + 0^ +0'^ -1 , 
7* + 7'* +7'^* -1 » 


07-f0'y+0'Y-o, 
7a + ya'-l-7"a"-0, 
a0 + a'0'-fa''0"-O, 


either set of six equations beixigimplicd in the other set. 
It follows that tlxe square of the determinant 


'^9 

0', y 
0", y 


is— I hence that the determinant itself is - ill. ^edi^ 

tinction of the two cases is an imj»ortant one : if tlie determinant is 
- +1, then the axes Oo!,, O^i, Oz^ are such that they can by a 
rotation about 0 be brought to coincide with Ox, Oy, Oz respect- 
ively ; if it is - - 1, then they cannot. But in the latter case, by 
measuring Zj in the oppi^te directions we change the aim of 
all the coefficients and so make the determinant to he -f* 1 ; henew 
this esse need alone be considered, and it is accoidingly assumed 
that the determinant is — 1. This being wt, it is found tijat we 

have a further set of nine equations, a - 0^7" - 0'y , ; that is, tlie 
coefficients snanged as in tiie diagram liave the values 
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y.'-y'd' 


try~^ 

y'o -70" 


H -Hy 

I 

0 

oA' -a'jB 


S6. It is important to express ,the nine coefficients in 
terms of three independent quantities. A solution which, 
although unsymmetrical, is very convenient in Astronomy 
and Dynamics is to use for the purpose the three angles 
6, r of fig. 19 ; say $ - longitude of the node ; ^ i- in- 
olixiation * r longitude of Xi from node. 

*1 



ng. 19, 

The diagram of transformatiou then ia 



X 

f 

s 

*1 

coBTeot S-Hln rain Boon ^ 

coaTg|n04- fin r ooi f oos 0 

•in T Bln 0 

y\ 

-•InTcosf - coiTtlnfcos^ 

- Bin r Blnf + coi r cos f com 0 

COB r sin ^ 

• i 

•In B tin 0 

- coi a nln 0 

j OOB0 


But a more elegant aolution (due to Rodrigues) is that contained in 

the diagram 



X 

F 

s 



2 (A/u - v) 

2(a<+/) 

Fi 

8(%^+v) 





2 (fiv+A) 

1 

+ 


The nine coefficients of transformation are the nine functions 
of the diagram, each divided by 1 +A* + /i*+ v* ; the expressions 
contasD as they should do the three arbitrary quantities A, /a. ; 

nnd the identity can be at once veHned. 

It may bo added that tho transformation can be expressed in the 
quaternion form 

i»i +Jyi + it*! - (1 + +Jy + A»)(l + A)-^ 

where A denotw the vector iA +y/u + kw. 

Quadric Surfaces {Paraboloids, Ellipsoid, Hyperboloids). 

87. It appears by a discussion of the general equation 
of the second order {a, , 1)^»0 that the proper 

quadric surfaces' represent^ by such an equation are the 
following five surfaces (a and h positive) : — 

^1) % « ^4.^, elliptic paraboloid. 


(2.) s « ^ , hyperbolic paraboloid. 

( 8 .^ 5 + 


mS 

- - 1, ellipsoid. 


(d.) ^ ^ - 1* hyperboloid of one sheet 

(5.) y ^ ^ - 1» hyperboloid of two sheets. 

^ The improper quadric aurfaoes represented by the general equation 
of the second order are (1) the pair of planes or plane*pair, including as 
a special case the twice repeated plane, and (2) the cone, including as a 
special case the oyliildar. There is but one form of cone ; but the 
oyUndeor may ba paiabolic, elhptio, or hyperbolic. 
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It is at once seen that these are distinct surfMes ; and 
the equations also show very readily the general formand 
mode of generation of the several auifooea. 

In the elliptio paraboloid (fig. 

20), the aecuoni by the planes 
of m; and sy ore the parabolas 

•"S' *“ 5 ^ 

having the common axes Os ; 
and the section by any plane 
parallel to that of » the 
ellipse 

-y-— 

M that the anrfaoe ia geseiated 

by a variable elliiae moving parallel to itidf along tbe puabolaa M 
dirpotrioes. 

In tho hyperbolic 
paraboloid (fig. 21) the 
sections by the planes of 
zx, ty are the ])arabolas 

•"S' •""S' 

ing the opposite axes 
Os, Os', and the section 
by a plane s -7 parallel 
to that of vy is tho 

hyperbola 7 ^ 

wdiich has its transverse 
axis ])ara] 1 el to Ox or 
Oy according as ^ is 
imsitive or negative. 

The surface is thns 
generated by a variable 
hyperbola moving paralltd to itsdf along the parabolas as diieo- 




Fig. 22 . 

trices. Tbe form is best seen from fig. 22, which represents 
the sections by planes parallel to the plane of xy, or mj 
the contour lines ; the 
continuous lines are ^ 

the sections above 
the plane of xy, and 
the dotted llnee the 
sections below this 
plane. The form is, 
in fact, that of a 
saddle. 

In the ellipsoid (fig. 

28 ) the sections by the 
planee of zx, tu, and 
xy are each of them an 
ellipse, and the section 
by any parallel plane 
isalso an ellipse. The 
snrfiioe may be con- 
sidered as generated 
by an ellipse moving parallel to itself along two eUipeee u 
direotricee. 

In the hyperboloid of one sheet (fig. 24 ), the sections by tbe 
planee of sa;, are the hyperbolas 

a If 

having a oonunon ooningate axis eOar; the section by the plane of 



Fig. 28 . 
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flf I tad that by any panllel pknei la an alUpae ; and the anrfitice 
may be oonaulered as generated by a Tariable ^pee moring 
panllel to itaelf along 
tlie taro hyperbolaa aa 
direotrioea. 

In the hyperboloid of 
two aheeta 'fig. 25 )f the aec- 
tioDs by the planes of tx 
and ey are the hyperbolaa 

having the common trana« 
verse axiasOs;'; theaectioii 
by any piano « = ± 7 l>ar- 
liflel to that otxft 7 being 
in absolute magnitude 
is the ellipse 

Piff 24 

and the surface, consiating 
of two dietinct portions or sheets, may be considered aa generated 
by a variable ellipse moving 
parallel to itself along the 
ityperbolas as directrices. 

The hyperbolic {laraboloid is 
such (ana it is easy from the 
figure to understand how this 
may bo the case) that there 
exist upon it two singly infinite 
series of right lines. 1*116 same 
is the case with the hyjierboloid 
of one sheet (ruled or skew 
hyperboloid, as with reference 
to this property it is termed). 

If we iina^ne two equal and 
fNirHllel circular disks, their 
points connected by strings of 
c<{ual length, so tliat these are 
the generating lines of a right 
circular cylinder, then by turn- 
ing one of the disks alxmt its 
centre through the same angle 
in one or the other direction, ~ ^ 

the strings will in each case 
generate one and the same hy])erboloid, and will in regard to it be the 
two systems of lines on the surface, or say the two systems of generat- 
ing lines ; and the general configuration is the same when instead 
of circles we have ellipses. It lias been already shown analytically 

that the equation-^ ^ satisfied by each of two pairs 

of linear relations between the coordinates. 





Curves ; Tangent, Osculating Plane, Curvature, 


38. It will be convenient to consider the coordinates 
(x, y, z) of the point on the curve as given in terms of a 
patameter $, so that dx, dg, dz, cPx, &c,, will be propor- 
tional ^ ^ ^ ^ ^ ^ P***’*' 

analytical formula will be given. (, rj, { are used as cur- 
rent coordinates 

The tangent is the line through the point (x, y, 2 ) and 
the consecutive poi* i{x^dx, y^dy,Z’{‘dz)\ its equations 
therefore are 


dx dy dz 


The osculating plane is the plane through the point 
and two consecutive points, and contains therefore the 
tangent ; its equation is 


I «.-*• 'f-y> (r* I “ ® 

dM , d^i , dz \ 
tPXf d*y , dh I 
or, what is the same thing, 

((^x){dydh^dzd!^) + {ii'^y)(dzd^x~dxdH)+ {( ^z)(dxd^~dydh!)'"0. 


^ The normal plane is the plane through the point at 
right angles to the tangent It meets the osculating plane 
in a line called the principal normal; and drawing through 
the point a line at right angles to the osculating plane, 
this is called the binormaL We have thus at the point a 


set of three rectangular axes — the tangent, the principal 
normal, and the binormaL 

We have through the point and three consecutive points 
a sphere of spherical curvature, — ^the centre and radius 
thereof being the centre, and radius, of spherical curvature. 
The sphere is met by the osculating plane in the circle of 
absolute curvature, — tlio centre and radius thereof being 
the centre, and radi^ of absolute curvature. T^ centre of 
absolute curvature is also the intersection of the principal 
normal by the normal piano at the consecutive point. 


Surfaces ; Tangent Lines and Plane, Curvature, ^c, 

39. It will be convenient to consider the surface os 
given by an equation f(x, y, s) «= 0 between the coordi- 
nates ; taking (x, y, z) for the coordinates of a given point, 
and {x-^dx, y + z-\-dz) for those of u consecutive 

point, the increments dx, dy, dz satisfy the condition 


dx dy 




0, 


but the ratio of two of the increments, suppose dx\ dy, 
may bo regarded as arbitrary. Only a part of the analy- 
tical formulm will be given. (, rj, { are used os current 
coordinates. 

We have through the point a singly infinite series ol 
right linos, each meeting the surface in a consecutive 
point, or say having each of them two-])oint intersection 
with the surface. Those linos lie all of them in a plane 
which is the tangent plane ; its equation is 


dx 




0, 


as is at once verified by observing that tliis equation is 
satisfied (irrespectively of the value of dx : dy) on writing 
therein 1 ?, + y + '/y, Z’^dz^ 

The line through the point at right angles to the tan- 
gent plane is called the normal ; its equations are 
i-x ’S'-y C^z 

rjr df ' 

dx dy dk 


In the series of tangent lines there are in general two 
(real or imaginary) linos, each of which moots the surface 
in a second consecutive point, or say it has three-^x)int 
intersection with the surface ; those are colled the chief- 
tangents (Haupt-taugenton). The tangent-plane cuts the 
surface in a curve, having at the point of contact a nodi 
(double point), the tangents to the two brandies being the 
chief-tangents. 

In the case of a quadric surface the curve of intersec- 
tion, qua curve of the second order, can only have a node 
by breaking up into a pair of lines; that is, every taugent- 
]dane meets the surface in a pair of lines, or we have on 
the surface two singly infinite systems of lines ; these are 
real for the hyperl^lic j)araboloid and the hyperboloid of 
one sheet, imaginary in other cases. 

At each point of a surface the chief-tangents determine 
two directions ; and passing along one of them to a con 
secutive point, and thence (without abrupt change ol 
direction) along the new chiof-langont to a consecutive 
point, and so on, we have on the surface a chief-taugeut 
curve ; and there are, it is clear, two singly infinite series 
of such curves. In the case of a quadric surface, the 
curves are the right lines on the surface. 

40. If at the point we draw in the tangent-piano two 
lines bisecting the angles between tlie chief-taugeuts, those 
lines (which are at right angles to each other) are called 
the principal tangents.^ We have thus at each poi^of 

* The point on the enrface may be euoli that the directiona of the 
principal tangenU becciine arbitrary ; the point is then an umbilicua. 
It is in the text assutued that the point on the surface is not an 
umbUicua 
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fli« torlioe a sei of rectangular axesi the normal and the 
two pnnoipal tangents. 

Proceeding from the point along a principal tangent 
to a consecutive point on the surface, and thence 
(without abrupt change of direction) along the new 
principal tenant to a consecutive point, and so on, 
we have on Ihe surface a curve of curvature ; there are, 
it is clear, two singly infinite series of such curves, 
cutting eaeh other at right angles at each point of the 
surface. 

Passing &om the given point in an arbitrary direction 
to a consecutive point on the surface, the normal at the 
given point is not intersected by the normal at the con- 
secutive point ; but passing to the consecutive point along 
a curve of curvature (or, what is the same thing, along a 
principal tangent) the normal at the given point is inter- 
sected by the normal at the consecutive point ; we have 
thus on the normal two centres of curvature, and the 
distances of these from the point on the surface are the 
two principal radii of curvature of the surface at that point; 
these are i^o the radii of curvature of theaections of the 
surface by pianos through the normal and the two prin- 
cipal tangents respectively ; or say they are the radii of 
curvature of the normal sections through the two principal 
tangents respectively. Take at the point the axis of s in 
the direction of the normal, and those of x and y in the 
directions of the principal tangents respectively, then, if 
if the radii of curvature be a, h (the signs being such that 
the coordinates of the two centres of curvature are 
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z»a and z^h leqMCtiVely), the snr&oe has in the neij^ 
bourhood of the point the xorm of the paraboloid 



and the chief-tangents are deteimined by the equation 

0 = ^ + The two centres of curvature may be on 

the same side of the point or on opposite sides ; in the 
former case a and h have the same sign, the paranoid is 
elliptic, and the chief-tangents are imaginary ; in the latter 
case a and h have opposite signs, the paranoid is hyper- 
bolic, and the chief-tangents are real. 

The normal sections of the surface and the paraboloid 
by the same nlane have the same radius of curvature and 
it thence readily follows that the radius of curvature of a 
normal section of the surface by a plane inclined at an 
angle $ to that of zx is given by the equation 

1 co8*S . sin»S 

p" fl 6 ' 

The section in question is that by a plane through the 
normal and a line in the tengent plane inclined at an 
angle 6 to the principal tangent along the axis of x. 
To complete the theory, consider the section by a plane 
having the same trace upon the tangent plane, but 
inclined to the normal at an angle ^ ; then it is diown 
without difficulty (Meunior’s theorem) that the radius 
of curvature of this inclined section of the surface is -> 
p cos (a. oa.) 


QEOROE I, king of Great Britain and Ireland {Georye 
LouiBj 1660-1727), bom in 1660, was heir through his 
father Ernest Augustus to the hereditary lay bishopric of 
Osnabriick, and to the duchy of Calenburg, which formed 
one portion of the Hanoverian possessions of the house of 
Brunswick, whilst he secured the reversion of the other 
portion, the duchy of Celle or Zell, by his marriage (1682) 
with the heiress, his cousin Sophia Dorothea. The marriage 
was not a happy one. The morals of German courts iu the 
end of the 17th century took their tone from the splendid 
profligacy of Versailles. It became the fashion for a prince 
to amuse himself with a mistress or more frequently with 
many mistresses simultaneously, and he was often content 
that the mistresses whom he favoured should be neither 
beautiful nor witty. George Louis followed the usual course. 
Count Kbnigsmark — a handsome adventurer — seized the 
opportunity of paying court to the deserted wife. Con- 
jugal infidelity was held at Hanover to be a privilege of 
the male sex. Count Konigsmark was assassinated. Sophia 
Dorothea was divorced in 1694, and remained in seclu- 
sion till her death in 1726. When her descendant in the 
fourth generation attempted in England to call his wife 
to account for sins of which he was himself notoriously 
guilty, free-spoken public opinion reprobated tlie offence 
in no measured terms. In the Germany of the 17 th cen- 
tury all free-spoken public opinion had been crushed out 
by the misery of the Thirty Years' War, and it was uuder- 
stXMi that princes were to arrange their domestic life accord- 
ingto their own pleasure. 

Inie prince’s father did much to raise the dignity of his 
family. By sending help to the emperor when he was 
struggling against the French and the Turks, he obtained 
the grant of a ninth electorate in 1692. His marriage 
with Bophia, the you^est daughter of Elizabeth the 
daughter of James I. of England, was not one which at first 
seemed likely to confer any prospect of advancement to his 
fsmiiy. Bat though there were many persons whose birth 
gave them better mime than she had to the English crown, 


she found herself, upon the death of the duke of Gloucester, 
the next Protestant heir after Anno. The Act of Settlement 
in 1701 secured the inheritance to herself and her descend* 
ants. Being old and unambitious she rather permitted 
herself to be burthened with the honour than thrust he^ 
self forwazd to meet it Her son George took a deeper in- 
terest in the matter. In his youth he had fought with deter- 
mined courage in the wars of William III. Succeeding to 
the electorate on his father’s death in 1698, he had sent 
a welcome reinforcement of Hanoverians to fight under 
Marlborough at Blenheim. With prudent persistence he 
attached himself closely to the Whigs and to Marlborough, 
refusing Tory offers of an independent command, and receiv- 
ing in return for his fidelity a guarantee by the Dutch of his 
succession to England in the Barrier treaty of 1709. In 
1714 when Anne was growing old, and Bolingbroke and 
the more reckless Tories were coquetting with the son of 
James IL, the Whigs invited George’s eldest son, who was 
duke of Cambridge, to visit England in order to be on the 
spot ill case of need Neither the elector nor his mother 
approved of a step which was bkely to alienate the queen, 
and which was specially distasteful to himself, as he was 
on very bad terms with his son. Yet they did not set 
themselves against the strong wish of the party to which 
they looked for support, and it is possible that troubles 
would have arisen from any attempt to carry out the 
plan, if the deaths, first of the electress (May 28) and 
then of the queen (August 1. 1714), had not laid open 
Geonre’s way to the succession without further effort of his 
own. 

In some respects the ^ition of the new king was not 
unlike Ibst of William IIL a quarter of a century before. 
Bodi sovereigns were foreigners, with little knowledge of 
politics and little interest in English legislation. 
BoSi .sovereigns arrived at a time when pari^ spirit had 
been running high, and when the task before the ruler was 
to siill the waves at contentioa In spite of the difference 
betwpen an intellectually great man and on inteOectnally 
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email Qn6| in spite too of the diffuenoe between the king 
who began by choosing his ministers frond both partiesp 
and the king who persisted in dioosing Ids ministers from 
only one, the work of pacification was a^mplished by 
G^ige even more thoronghly than by William, 

Q^rge L was fortunate in arriving in England when a 
great military straggle had come to an end. He had there* 
fore no reason to call upon the nation to make great sacrifices. 
All that he wanted was to seenre for himself and his family 
a high position which he hardly knew how to occupy, to fill 
the pockets of his German attendants and his German mis- 
tresses, to get away as often as possible from the uncongenial 
islanders whose language he was unable to speak, and to 
use the strength of England to obtain petty advantages for 
his German principality. In order to do this he attached 
himself entirely to the Whig party, though he refused to 
place himself at the disposal of its leaders. He gave his 
confidence, not to Somers and Wharton and Marlborough, 
but to Stanhope and Townshend, the statesmen of the 
second rank. At first he seemed to be playing a dangerous 
game. The Tories, whom he rejected, were numerically 
superior to their adversaries, and were strong in the support 
of the country gentlemen and the country clergy. The 
strength of the Whigs lay in the towns and in the higher 
aristocracy. Below both parties lay the mass of the nation, 
which cai^ nothing for politics except in special seasons of 
excitement, and which asked only to be let alone. In 1715 
a Jacobite insurrection in the north, supported by the 
appearance of the Pretender, the son of James IL, in 
Scotland, was suppressed, and its suppression not only 
gave to the Government a character of stability, but dis- 
played its adversaries in an unfavourable light as the dis- 
turbers of the peace. 

Even this advantage, however, would have been thrown 
away, if the Whigs in power had continued to be animated 
by violent party spirit What really happened was that 
the Tory lexers were excluded from office, but that the 
principles and prejudices of the Tories were admitted to 
their full weight in the policy of the Government The 
natural result followed. The leaders to whom no regard 
was paid continued in opposition. The rank and file who 
would personally have ^ined nothing by a party victory 
were conciliated into quiescence. 

This mingling of two policies was conspicuous both in 
the foreign and the domestic actions of the reign. In the 
days of Queen Anne, the Whig party had advocated the 
continuance of war with a view to the complete humiliation 
of the king of France, whom they feared as riie protector of 
the Pretender, and in whose family connexion with the 
king of Spain they saw a danger for England. The Tory 
party on the other hand had been the authors ot the peace 
of Utrecht, and held that France was sufficiently depressed. 
A fortunate concurrence of circumstances enabled George's 
ministers, by an alliance with the regent of France, the 
duke of Orleans, to pursue at the same time the Whig 
policy of separating France from Spain and from the cause 
of the Pretender, and the Tory policy of the maintenance 
of a good understanding with their neighbour across the 
Channel The same eclecticism was discernible in the pro- 
ceedings of the home Government. The Whigs were con- 
ciliated by the repeal of the Schism Act and the Occasional 
Conformity Act, whilst the Tories were conciliated by the 
mointenanee of the Test Act in all its vigour. The satis- 
faction of the masses was increased by the general well- 
being of the nation. 

Very little of all that was thus accbmplished was directly 
owing to George L The policy of the reign is the policy 
of his ministers. Stanhope and Townshend from 1714 to 
1717 were mainly occupi^ with the defence of the Hano- 
verian settlement. After the dismissal of the latter in 1717, 


Stanhope in coigunction with Sunderland took up a more 
decided Whig policy. The Occasional Conformity Act and 
the Schism Act were repealed in 1719. But the wish of 
the liberal Whi^ to mc^fy if not to repeal the Test Act 
remained unsatisfied. In the following year the bursting 
of the South Sea bubble, and the subsequent deaths of 
Stanhope in 1721 and of Sunderland in 1722, cleared the 
way for the accession to power of Sir Bobert Walpole, to 
whom and not to the king was due the conciliatory policy 
which quieted Tory opposition by abstaining from puslung 
Whig principles to their legitimate consequences. 

Nevertheless something of the honour due to Walpole ' 
must be reckoned to the king's credit It is evident t^t 
at his accession his decisions were by no means unimport- 
ant The ro 3 ral authority was still able withm certain 
limits to make its own terms. This support was so neces- 
sary to the Whigs that they made no resistance when he 
threw aside their leaders on his arrival in England. When 
by his personal intervention he dismissed Townshend and 
appointed Sunderland, he had no such social and parliament- 
aiy combination to fear as that which almost mastered his 
great-grandson in his struggle for power. If such a com- 
bination arose before the end of his reign it was owing 
more to his omitting to fulfil the duties of his station than 
from the necessity of the case. As he could talk no 
English, and his ministers could talk no German, he 
absented himself from the meetings of the cabinet, 
and his frequent absences from England and his want of 
interest in English politics strengthened the cabinet in its 
tendency to assert an independent position. Walpole at 
lost by his skill in the management of parliament rose as 
a subject into the almost royal position denoted bv the 
name of prime minister. In connexion with Walpole the 
force of wealth and station established the Whig aristocracy 
in a point of vantage from which it was afterwards difficult 
to dislodge them. Yet, though Geor^ had allowed the 
power which had been exercised by William and Anne to 
slip through his hands, it was understood to the last that 
if he chose to exert himself he might cease to be a mere 
cipher in the conduct of afifairs. As late as in 1727 
Bolingbroke gained over one of the king’s mistresses, the 
duchess of Kendal ; and though her support of the fallen 
Jacobite took no effect, Walpole was not without fear that 
her reiterated entreaties would lead to his dismissal The 
king’s death in a carriage on his way to Hanover, in the 
night between 10th and 1 1th June in the same year, put 
an end to these apprehensions. 

His only children were his successor George IL, and 
Sophia Dorothea (1687-1757), who married in 1706 Fre- 
derick William, crown prince (afterwards king) of Prussia. 
She was the mother of Frederick the Great (s. n. o.) 

GEORGE II. {George Auguetua^ 1683-1760), the only 
son of George I., was bom in 1683. In 1705 he 
married Wilhelmina Caroline of Anspach. In 1706 he 
was created earl of Cambridge. In 1708 he fought 
bravely at Oudenarde. At his father’s accession to the 
English throne he was thirty-one years of age. He was 
already on bad terms with his father. The position of 
an heir-apparent is in no case an easy one to fill with 
dignity, and the ill treatment of the prince’s mother by his 
father was not likely to strengthen in him a reverence to 
paternal authority. It was most unwillingly that, on his 
first journey to Hanover in 1716, George I. appointed tbe 
prince of Wales guardian of the realm during his absenee. 

In 1717 the existing ill feeling rijieijed into an open breach. 

At the baptism of one of his children, the prince selected 
one godfather whilst the king persisted in selecting another. 
The young man spoke angrily, was ordered into arrest, 
and was subsequently commanded to leave St James's, and 
to be excluded from all court ceremonies. The prince took 
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S Ub nsidMioe at Leicester Hous^ and did eTerything in 
Mwer to support the opposition against his father’s 
lainistenk 

When therefore Oeoxge L died in 1727, it was generally 
sappos^ that Walpole would be at once dismiss^ Hie 
first direction of the new king was that Sir Spencer 
Compton would draw up the speech in which he was to 
announce to the Privy Council his accession. Compton, not 
knowing how to set about his task, applied to Walpole for 
aid. The queen took advantage of this evidence of 
incapacity, advocated Walpole’s cause with her husband, 
and procured his continuance in ofiice. This curious scene 
was indicative of the course likely to be taken by the new 
sovereign. His own mind was incapable of rising above 
the merest details of business. He made war in the spirit 
of a drill-sergeant, and he economized his income with the 
minute r^larity of a clerk. A blander of a master of the 
ceremonies in marshalling the attendants on a levee put 
him out of temper. He took the greatest pleasure in 
counting his money piece by piece, and he never forgot a 
date. He was above all things methodical and regular. 
*‘He seems,” said one who knew him well, *‘to think his 
haying done a thing to-day an unanswerable reason for his 
doing it to-morrow.” 

Most men so utterly immersed in details would be very 
impracticable to deal with. They would obstinately refuse 
to listen to a wisdom and prudence which meant nothing in 
their earn, and which brought home to them a sense of their 
own inferiority. It was the happy peculiarity of George II. 
that he was exempt from this failing. He seemed to have 
an instinctive understanding that such and such persons 
were either wiser or even stronger than himself, and when 
he had once discovered that, he gave way with scarcely a 
struggle. Thus it was that, though in his domestic relations 
he was as loose a liver as his father hod been, he allowed 
himself to be guided by the wise but unobtrusive counsels 
of his wife until her death in 1737, and that when once 
he had recognized Walpole’s superiority he allowed himself 
to be ^ided by the political sagacity of the great minister. 
It is difficult to exaggerate the importance of such a temper 
upon the development of the constitution. The apathy ot 
the nation in all but the most exciting political questions, 
fostered by the calculated conservatism of Walpole, had 
thrown power into the hands of the great landowners. 
They maintained their authority by supporting a minister 
1^0 was ready to make use of corruption, wherever corrup- 
tion was likely to be useful, and who could veil over the 
baseness of the means which he employed by his talents in 
debate and in finance. To shake off a combination so strong 
would not have been easy. George II. submitted to it with- 
out a struggle. 

So strong indMd had the Whig aristocracy grown that 
it began to lose its cohesion. Walpole was determined to 
monopolize power, and he dismissed from office all who ven- 
tured to oppose him. An Opposition formidable in talents 
was gradually formed. In its composite ranks were to be 
found Tories and discontented Whigs, discarded official hacks 
who were hungry for the emoluments of office, and youthful 
purists WHO fancied that if Walpole were removed, bribes 
and pensions would cease to be attractive to a corrupt 
generation. Behind them was Bolingbroke, excluded from 
parliament but suggesting every party move. In 1737 the 
^position acquired the support of Frederick prince of 
Wales, The young man, weak and headstrong, rebelled 
agaiimt the strict disoipline exacted by his father. His 
marriage in 1786 to An^ta of Saxony brought on an open 
quarrel Id 1737 just as the princess of Wales was about 
to give birth to her first child, she was hurried away by her 
husband from Hampton" Court to St James’s Palace at the 
hnmineut risk of \m life, simply in order that the prince 


might ahow his spite to hii father who had provided all 
necessary attendance at the former place. George ordered 
his. son to quit St James's, and to absent himself from 
court. Frederick in disgrace gave the support of his 
name, and he had nothing else to give, to the Opposi- 
tion. Later in the year 1737, on November 20, Queen 
Caroline died. In 1742 Walpole, weighed down by the 
unpopularity both of his reluctance to engage in a war 
with Spain and of his supposed remissness in conducting 
the operations of that war, was driven from office. His 
successors formed a composite ministry in which Walpole’s 
old colleagues and Walpole’s old opponents were alike to 
be found. 

The years which followed settled conclusively, at least 
for this reign, the constitutional question of the power 
of appointi^ ministers. The war between Spain and 
Engird had broken out in 1739. In 1741 the death of 
the emperor Charles VL brought on the war of the 
Austrian succession. The position of George 11 as a 
Hanoverian prince drew him to the side of Maria 
Theresa throngh jealousy of the rising Prussian monarchy 
Jealousy of France led England in the same direction, and 
in 1741 a subsidy of £300,000 was voted to Maria Theresa. 
The king himself went to Germany and attempted to carry 
on the war according to his own notions. Those notions 
led him to regard the safety of Hanover as of far more 
importance than the wishes of England. Finding chat a 
French army was about to march upon his German states, 
he concluded with France a treaty of neutrality for a year 
without consulting a single English minister. In England 
the news was received with feelings of disgust The 
expenditure of English money and troops was tc be thrown 
uselessly away as soon as it appeared that Hanover was in 
the slightest danger. In 1742 Walpole was no longer in 
office. Lord Wilmington, the nominal head of the ministiy, 
was a mere cipher. The ablest and most energetic of his 
colleagues, Lord Carteret, attached himself specially to the 
king, and sought to maintain himself in power by his 
special favour and by brilliant achievements in diplomacy. 

In pare at least by Carteret’s mediation the peace of 
Breslau was signed, by which Maria Theresa ceded Silesia 
to Frederick (July 28, 1742). Thus relieved on her 
northern frontier, she struck out vigorously towards the 
west. Bavaria was overrun by her troops. In the begin- 
ning of 1743 one French army was driven across the 
Bhine. On June 27th another French army was de- 
feated by George II. in person at Dettingen. Victory 
brought elation to Maria Theresa. Her war of dO' 
fence was turned into a war of vengeance. Bavaria waa 
to be annexed. The French frontier was to be driven 
back. George II. and Carteret after some hesitation placed 
themselves on her side. Of the public opinion of the 
political classes in England they took no thought Hano- 
verian troops were indeed to he employed in the war, but 
they were to be taken into British pay. Collisions between 
British and Hanoverian officers were frequent A storm 
arose against the preference shown to Hanoverian interests. 
After a brief strogsle Carteret, having become Lord 
Granville by his mother’s death, was driven from office in 
November 1744. 

Henry Pelham, who had become prime minister in tho 
preceding year, thus saw himself established in power. By 
the acceptance of this ministry, the king acknowledged that 
the function of choosing a mmistry and directing a policy 
had passed from his hands. In 1745 indeed he recalled 
Granville, hut a few days were sufficient to convince him 
of the futility of his attempt, and the effort to exdude Pitt 
at a later time proved equally fnutless. 

Important as were the evente of the remainder of the 
reign, therefore, they can hardly be grouped round the name 
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of Gooigo IL The itoiita&oe to the iiiTinoii of the young 
IVetender in 1745, the pence of Aiz>b-C9ia|^e m 1748, the 
great war minietiy of Pitt at the oloee of the reign, did not 
receive their impalee from him. He had indeed done hie 
beet to exclude Pitt from office. He disliked him on 
account of his opposition in former years to the sacrifices 
demanded by the Hanoverian connexion. When in 1756 
Pitt became secretary of state in the Devonshire adminis- 
tration, the King bore the yoke with difficulty. Early in 
the next year he complained of Pitt’s long speeches as 
being above his comprehension, and on April 5, 1757, he 
dismissed him, only to take him back shortly after, when 
Pitt, coalescing with Newcastle, became master of the 
situation. Before Pitt’s dismissal George IL had for once 
an opportunity of placing himself on the popular side, 
though, as was the case of his grandson during the American 
war, it was when the popular side happened to be in the 
wrong. In the true spirit of a martinet, he wished to see 
Admiral Byng executed. Pitt urged the wish of the 
House of Commons to have him pardoned. ** Sir,” replied 
the king, you have taught me to look for the sense of 
my subjects in another place than in the House of Com* 
mons.” When George II. died in 1760, he left behind 
him a settled understanding that the monarchy was one 
of the least of the forces by which the policy of the country 
was directed. To this end he had contributed much by 
his disregard of English opinion in 1743; but it may 
fairly be added that, but for his readiness to give way to 
irresistible adversaries, the struggle might have been far 
more bitter and severe than it was. 

Of the connexion between Hanover and England in this 
reign two memorials remain more pleasant to contemplate 
than the records of parliamentary and ministerial intrigues. 
With the support of George II., amidst the derision of the 
English fashionable world, the Hanoverian Handel produced 
in England those masterpieces which have given delight 
, to millions, whilst the foundation of the university of 
Ubttingen by the same king opened a door through which 
English political ideas afterwards penetrated into Germany, 

George IL had three sons, — Frederick Louis (1707- 
1751); George William (1717-1718); and William Augus- 
tus, duke of Cumberland (1721-1765); and five daughters, 
Anne (1709-1759), married to William, pnnce of Orange, 
1734; Amelia Sophia Eleonora (1711-1786) ; Elizabeth 
Caroline (1713-1757); Mary (1723-1772), married to 
Frederick, landgrave of Hesse Cassel, 1740 ; Louisa 
(1724-1751), married to Frederick V., king of Denmark, 
1743. (a. R. Q.) 

GEORGE III. (George WUliam Frederick^ 1738- 
1820), born 4th June 1738, was the son of Frederick 
prince of Wales and the grandson of George II., whom he 
succeeded in 1760. After his father’s death in 1751 he had 
been educated in seclusion from the fashionable world under 
the care of his mi>ther and of her favourite counsellor the 
earl of Bute. He had been taught to revere the maxims 
of Bolingbroke’s ** Patriot King,” and to believe that it was 
his appointed task in life to break the power of the Whig 
houses resting upon extensive property and the influence 
of patronage and corruption. 

That power had already been gravely shaken. The 
Whigs from their incompetency were obliged when the Seven 
Tears’ War broke out to leave its management in the hands 
of William Pitt The nation learned to applaud the great 
war minister who succeeded where others had failed, and 
whose immaculate purity put to sliame the ruck of 
barterers of votes for plara and pensiona In some sort 
the woric of the new king was the continuation of the work 
of Pitt But his methods were very different He did not 
to any widely spread feeling or prejudice ; nor did 
ha disdain tlm use of the arts which had maintained his 


opponents in power. The patronage of the crown was to 
be really as well as nominal^ his own ; and he calculated, 
not without reason, that men would fed more flattered in 
accepting a place from a king than from a minister. The 
new Toryism of which he was the founder was no recur- 
rence to the Toryism of the days of Charles II. or even of 
Anne. The question of the amount of toleration to be 
ac^rded to Dissenters had been entirely laid asleep. The 
point at issue was whether the crown should be replaced in 
the position which George I. might have occupied at the 
ginning of his reign, selecting the ministers and influenc- 
ing the deliberations of the cabinet For this struggle 
George III. possessed no inconsiderable advantages. With 
an inflexible tenacity of purpose, he was always ready 
to give way when resistance was really hopeless. Aj 
the first English-born sovereign of his house, speaking 
from his birth the language of his subjects, he found a way 
to the hearts of many who never regarded his predecessors 
as other than foreign intruders. The contrast, too, be 
tween the pure domestic life which he led with liis wife 
Charlotte of Mecklenburg-Strelitz, whom he married in 
1761, and the habits of three generations of his house, told 
in his favour with the vast majority of his subjects. Even 
his marriage had been a sacrifice to duty. Soon after his 
accession he had fallen in love with Lady Sarah Lennox, 
and bad been observed to nde morning by morning along 
the Kensington Road, from which the object of his affec- 
tions was to be seen from the lawn of Holland House 
making hay, or engaged in some other ostensible employ- 
mant Before the year was over Lady Sarah appeared as 
one of the queen's bridesmaids, and she was herself married 
to Sir Charles Bunbury in 1762. 

At first everything seemed easy to him. Pitt had come 
to be regarded by his own colleagues as a minister who 
would pursue war at any price, and in getting rid of Pitt in 
1761 and in carrying on the negotiations which led to the 
peace of Paris in 1762, the king was able to gather round 
him many persons who would not be willing to acquiesce 
in any permanent change in the system of government. 
With the signature of the peace his real difficulties began. 
The Whig houses, indeed, were divided amongst themselves 
by personal rivalries. But they were none of them inclined 
to let power and the advantages of power slip from their 
bands without a struggle. For some years a contest of influ- 
ence was carried on without dignity and without any 
worthy aim. The king was not strong enough to impose 
upon parliament a ministry of his own choice. But he 
gather^ round himself a body of dependants known as the 
king's friends, who were secure of his favour, and who voted 
one way or the other according to bis wishes. Under these 
circumstances no ministry could possibly be stable ; and yet 
every ministry was strong enough to impose some con- 
ditions on the king. Lord Bute, the king’s first choice, 
resigned from a sense of his own incompetency in 1763. 
.George Grenville was in office till 1765 ; the marquis of 
Rockingham till 1766 ; Pitt, becoming earl of Chatham, till 
illness compelled him to retire from the conduct of affairs 
in 1767, when he was succeeded by the duke of Grafton. 
But a struggle of interests could gain no real strength for 
any Government, and the only chance the king had of effect- 
ing a permanent change in the balance of power Jay in the 
possibility of his associating himself with some phase of 
strong national feeling, as Pitt had associated himself with 
the war feeling caused by the dissatisfaction spread by the 
weaknm and ineptitude of his predecessors. 

Such a chance was offered by the question of the right 
to tax America. The notion that England was justified in 
throwing on America part of the expenses caused in the late 
war was popular in the country, end no one adopted it 
move pertinaoioiialy than Oeoige III. At the bottom tne 
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petition wludi bit aMomed was at contrary to the prindplea 
of parUamentary government aa the eneroaohmenta of 
Ohailea L had been. Bat it waa veiled in the eyes of 
Engliahmen by the prominence given to the power of the 
Britiah parliament rather than to the power of the British 
king.^ In fact the theory of parliamentary government, 
like most theories after their truth has long ^n univer^ 
sally acknowledged, had become a superstition. Parlia- 
ments were held to be properly vested with authority, 
not because they adequately represented the national will, 
but simply because &ey were parliaments. There were 
thousand of people in ]&igland to whom it never occurred 
that there was any good reason why a Britisli parliament 
should be allowed to levy a duty on tea in the London 
docks and should not be wowed to levy a duty on tea at the 
wharves of Boston. Undoubtedly George IIL derived great 
strength from his honest participation in this mistake. Con- 
tending under parliamentary forms, he did not wound the 
susceptibilities of members of parliament, and when at last 
in 1770 he appointed Lord North — a minister of his own 
selection — prime minister, the object of his ambition was 
adiieved with the concurrence of a large body of politioians 
who had nothing in common with the servile band of the 
king’s friends. 

Am long as the struggle with America was carried on 
with any hope of success they gained that kind of support 
which is always forthcoming to a Government which shares 
in the errors and prejudices of its subjects. The expulsion 
of Wilkes from the House of Commons in 1769, and the 
refusal of the House to accept him as a member after his 
re-election, raised a grave constitutional question in which 
the king was wholly in the wrong; and Wilkes was popular 
in London and Middlesex. But his case roused no national 
indignation, and when in 1774 those sharp measures were 
taken with Boston which led to the commencement of the 
American rebellion in 1775, the opposition to the course 
taken by the king made little way either in parliament or 
in the country. Burke might point out the folly and in- 
expedienceof the proceedings of theGovemment. Chatham 
might point out that the true spirit of English government 
was to De representative, and that that spirit was being vio- 
lated at home and abroad. George III., who thought that 
the first duly of the Americans was to obey himself, had 
on his side the mass of unreflecting Englishmen who 
thought that the first duty of all colonists was to be useful 
and submissive to the mother-country. The natural dis- 
like of every country engaged in war to see itself defeated 
was on his side, and when the news of Burgoyne’s surrender 
at Saratoga arrived in 1777, subscriptions of money to raise 
new regiments poured freely in. 

In March 1778 the French ambassador in London 
announced that a treaty of friendship and commerce had 
been concluded between France and the new United States 
of America. Lord North was anxious to resign power into 
strong|er hands, and begged the kinu to receive Chatham as 
his prime minister. The king woidd not hear of it He 
would have nothing to say to that perfidious man ” unless 
he would humble himself to enter the ministry as North’s 
subordiimte. Chatham naturally refused to do anything 
of the kind, and his death in the course of the year relieved 
the king of the danger of being again overruled by too 
ovevbea&g a minister. England was now at war with 
France, and in 1779 she was also at war with Spain. 

George III. was still able to control the disposition of 
office. He could not control the course of events. His 
very ministers gave up the struggle as hopeless long before 
he would acknowledge the true state of the case. Before 
the end of 1779, two of the leading members of the cabinet, 
Lords Gower andWe^outh, resigned rather than bear the 
reqponsibility of so ruinous an enterprise as the attempt to 


overpower America and France toother. Lord North 
retained office, but he acknowledged to the king that hu 
own opinion was predsely the same as that of his late 
colleagues. 

The year 1780 saw an agitation rising in the country for 
economical reform, an agitation very closely though in- 
directly connected with the war policy of the king. The 
public meetings held in the country on this subject nave no 
unimportant place in the development of the constitution. 
Since the presentation of the Kentish Petition in the reign 
of William IIX there had been from time to time upheav* 
ings of popular feeling agmnst the doings of the legiwture, 
which kept up the tradition that parliament existed in 
order to represent the nation. But these upheavings had 
all been so associated with ignorance and violence as to 
make it very difficult for men of sense to look with 
displeasure upon the existing emancipation of the House 
of Commons from popular control. The Sacheverel riots, 
the violent attaclm upon the Excise Bill, the no less 
violent advocacy of the Spanish war, the declamations 
of the supporters of Wilkes at a more recent time, and 
even in this very year the Gordon riots, were not likely 
to make thoughtful men anxious to place real power 
in the hands of the classes from whom such exhibi- 
tions of folly proceeded. But the movement for econo- 
mical reform was of a very different kind. It was carried 
on soberly in manner, and with a definite practical object. 
It asked for no more than the king ought to have been 
willing to concede. It attacked useless expenditure upon 
sinecures and unnecessaiy offices in the household, the only 
use of which was to spread abroad corruption amongst the 
upper classes. George III. could not bear to be interfered 
with at all, or to surrender any element of power which 
had served 1dm in his long struggle with the Whigs. He 
hold out for more than another year. The news of tho 
capitulation of York Town reached London on November 
25, 1781. On March 2D, 1782, Lord North resigned. 

George HI. accepted the consequences of defeat He 
called the marquis of Rockingham to office at the head of 
a ministry composed of pure Whigs and of the disciples of 
the late earl of Chatham, and he authorized the new 
ministry to open negotiations for peace. Their hands were 
greatly strengthened by Rodney’s victory over the French 
fleet, and the failure of the combined French and Spanish 
attack upon Gibraltar; and before the end of 1782 a pro- 
visional treaty was signed with America, preliminaries of 
peace with Franceand Spain beingsigned early in the follow- 
ing year. On September 3, 1 7 83, the definitive treaties with 
the three countries were simultaneously concluded. Sir,” 
said the king to Mr Adams the first minister of the United 
States of America accredited to him, ** I wish you to 
believe, and that it may be understood in America, that I 
have done nothing in we late contest but what I thought 
myself indispensably bound to do by the duty which I owed 
to my people. I will be very frank with you. I was the 
last to consent to the separation ; but the separation having 
been made and having become inevitable, I have always 
said, as I say now, that I would be the first to meet the 
friendship of the United States as an inde^ndent power.” 

Long before the signature of the treaties Rockingham 
died (July 1, 1782). The king chose Lord Shelburne, 
the head of the Chatham section of the Government, to 
be prime minister. Fox and the followers of Rocking- 
ham refused to serve except under the duke of Portland, a 
minister of their own sel^on, and resigned office, llie 
old constitutional stim^le of the reign was now to be 
fought out once mose. Fox, too weak to obtain a majority 
alone, coalesced witihliord North, and defeated Shelburne 
in the House of 43QBimon8 on February 17, 1783. On 
April 2 the coalitipili^ office^ with Portland as nominal 
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piimt miniitor, and Fox and North the aeoretaries of atate 
M iti real heads. 

This attempt to impose upon him a nfiniatiy which he 
didiked made the king Tery angry. Bat the new cabinet 
had a large nuyority in the Honae of Commons, and the 
only chance of resisting it lay in an appeal to the country 
aninst the Honae of Commons. Such an appeal was not 
&ely to be responded to unless the ministers discredited 
themselves with the nation. Gieorge IIL therefore waited 
his time. Though a coalition between men bitterly opposed 
to one another in all politiosl principles and drawn toother 
by nothing but love of office was in itself discreditable, it 
needed some more positive cause of dissatisfaction to arouse 
the constituencies, which were by no means so ready to in- 
tertere in political disputes at that time as they are now. 
Such dissatisfaction was given by the India Bill, drawn up 
by Burke. As soon as it had passed through the Commons 
the king hastened to procure its rejection in the House 
of Lords by his personal intervention with the Peers. He 
authorized Lord Temple to declare in his name that he 
would count any peer who voted for the Bill as his enemy. 
On December 17, 1783, the Bill was thrown out The 
next day ministers were dismissed. William Pitt became 
prime minister. After some weeks’ struggle with a con- 
stantly decreasing minority in the Commons, the king dis- 
solved parliament on March 25, 1784. The country 
rallied round the crown and the young minister, and Pitt 
was firmly established in office. 

Since the publication of a letter from Mr Orde in Lord 
£ Fitzmaurice’s Lift of SMhurne (iiL 393) there can be 
no reasonable doubt that Pitt not only took advantage of 
the king’s intervention in the Lords, but was cognizant of 
the intrigue before it was actually carried out. It was 
upon him, too, that the weight of reconciling the country to 
an administration formed under such circumstances lay. 
How he acquitted himself under the task, what were his 
great achievements, and what his still greater unaccom- 
plished projects should be told in connexion with his name 
rather than with that oi the king. The general result, so 
far as George IIL was concerned, was that to all outward 
appearance he had won the great battle of his life. It was 
he who was to appoint the prime minister, not any clique 
resting on a parliamentary support. But the circumstances 
under which the victory was won were such as to place the 
constitution in a position very different from that In which 
it would have been if the victory had been gained earlier 
in the reign. Intrigue there was indeed in 1783 and 1784 
as there had been twenty years before. Parliamentary sup- 
port was conciliated by Pitt by the grant of royal favours 
as it had been in the days of Bute. The actuid blow was 
struck by a most questionable message to individual peers. 
But the main result of the whole political situation was that 
Gkorge IIL had gone a long way towards disentangling the 
reality of parliamentary government from its accidents. 
His minist^ finally stood because it had appealed to the 
constituenciss against their representatives. At the present 
day it has properly become a constitutional axiom that no 
such appeal should be made by the crown itself. But it 
may reasonably be doubted whether any one but the king 
was at that time capable of making the appeal Lord Shel- 
burne, the leader of the ministry expelled by the coalition, 
was unpopular in the country, and the younger Pitt bad 
not had time to make his great abilities known beyond a 
limited circle. The real question for the constitutional 
historian to settle is not whether under ordinary circum- 
stances a king is the proper person to place himself really 
as well as nominally at the head of the government ; but 
whether under the special circumstances which exist^ in 
1783 it was not better that the king should call upon the 
people to support him, than that government should be left 


in the hands of men who rested their power on dose 
boroughs and the dispeuaation of patronage, without looking 
beyond the wdls of the House of Commons for support 

Of the glories of Pitt’s ministry this is not the place to 
write. That the king gained credit by them far beyond 
his own deserts is beyond a doubt Nor can there be any 
reasu^ble doubt that his own example of domestic 
propriety did much to strengthen the position of hie 
minister. It is true that that life was unsufferably duU- 
No gleams of literary or artistic taste lightened it up. The 
dependants of the court became inured to dull routine un* 
chequered by loving sympathy. The sons of the house- 
hold were^ driven oy the sheer weariness of such an 
existence into the coarsest profligacy. But all this was 
not visible from a distance. The tide of moral and 
religious improvement which had set in in England since 
the days of Wesley brought popularity to a king who was 
faithful to his wife, in the same way that the tide of manu- 
facturing industry and scientific progress brought popu- 
larity to the minister who in some measure transited into 
practice the principles of the Wealth of Naiioiie, 

Nor were there wanting subjects of importance beyond 
the circle of politics in which George HI. showed a lively 
interest The voyages of discovery which made known so 
large a part of the Elands and coasts of the Fkcitic Ocean 
received from him a warm support. In the early days of 
the Royal Academy, its finances were strengthened by 
liberal grants from the privy purse. His favourite pur- 
suit, however, was farming. When Arthur Young was 
issuing his AnnaU of Agriculiurej he was supplied with 
information by the king, under the assumed name of Mr 
Ralph Robinson, relating to a farm at Petersham. 

The life of the king was suddenly clouded over. Early 
in his reign, in 17G5, he hod lieeu out of health, and it is 
now known — ^what was studiously concealed at the time— • 
that symptoms of mental aberration were even then to be 
perceived. In October 1788 he was again out of health, and 
m the beginning of the following month his insanity was 
beyond a doubt. Whilst Pitt and Fox were contending in 
the House of Commons over the terms on which the 
regency should be committed to the prince of Wales, the 
king was a helpless victim to the ignorance of physicians 
and the brutalities of his servants. At lost Or Willis, who 
had made himself a name by prescribing gentleness instead 
of rigour in the treatment of the insane, was called in. 
Under bis more humane management the king rapidly re- 
covered. Before the end of February 1789 be was able to 
write to Pitt thanking him for his warm support of his 
interests during his illnesa On April 23 he went in 
person to St Paul’s to return thanks for his recovery. 

The popular enthusiasm which burst forth around Bt 
Paul’s was but a foretaste of a popularity far more univer- 
sal The French Revolution frightened the great Whig land- 
owners till they made their peace with the king. Those who 
thought that the true basis of government was aristocrat i cal 
were now of one mind with those who thought that the true 
basis of government was monarchical; and these two classes 
were joined by a far larger multitude wliicb had no political 
ideas whatever, but which had a moral horror of the guillo- 
tine. As Elizabeth had once been the symbol of resistance 
to Spain, George was now the symbol of resistance 
to France. He was not, however, more than the symbol. 
He allowed Pitt to levy taxes and incur debt, to launch 
armies to defeat, and to prosecute the English imitators ot 
French revolutionary courses. At last, however, after the 
Union with Ireland was accomplish^, he learned that 
Pitt was planning a scheme to relieve the Catholics from 
the disabilities under which they laboured. The plan was 
revealed to him by the chancellor, Lord Loughborough, a 
eelfish and intriguing politician who had served all parties 
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in tuniy and who oonght to forward hia own intereito hj 
fUling in with the king’s prejndioea. George III at onoe 
took up the poaitioD from which he never swerved. He 
deolar^ that to grant concessions to the Oatholics involved 
a breach of his coronation oath. All thinking men of a 
later generation are of opinion that the objection was un- 
tenable. But no one has ever doubted that the king was 
absolutelyconvincedof the serious nature of the objection, or 
that he believed the measure itself to be beyond measure in- 
jurious to church and state. Nor can there be any doubt 
that he had the English people behind him. Both in his 
peace ministry and in his war ministry Pitt had taken his 
stand on royd favour and on popular support Both failed 
him alike now, and he resigned office at once. The shock 
to the kin^s mind was so great that it brought on a fresh 
attack of insanity. This time, however, the recovery was 
rapid. On March 14, 1801, Pitt’s resignation was formally 
accepted, and the late speaker, Mr Addington, was installed 
in office as prime minister. 

The kins was well pleased with the change. He was 
never capable of appreciating high merit in any one; and 
he was unable to perceive that the question on which Pitt 
had resigned was more than an improper question, with 
which he ought never to have meddled. Tell him,” he 
said, in directing his physician to inform Pitt of his restora- 
tion to health, am now quite well, quite recovered 
from my illness; but what has he not to answer for, who 
has been the cause of my having been ill at all?” 
Addington was a minister after his own mind. Thoroughly 
honest and respectable, with about the same share of abili- 
ties as was possessed by the king himself, he was certainly 
not likely to startle the world by any flights of genius. 
But for one circumstance Addington’s ministry would have 
lasted long. So strong was the reaction against the Kevolu- 
tion that the bulk of the nation was almost as suspicious of 

S nitts as the king himself. Not only was there no outciy 
r legblative reforms, but the very idea of reform was un- 
popular. The country gentlemen were predominant in 
parliament, and the country gentlemen as a body looked 
upon Addington with respect and affection. Such a minister 
was therefore admirably suited to preside over affairs at 
home in the existing state of opinion. But those who were 
content with inaction at home would not be content with 
inaction abroad. In time of peace Addington would have 
been popular for a season. In time of war even his warmest 
admirers could not say that he was the man to direct armies 
in the most terrible struggle which had over been conducted 
by an English Gk)vernment. 

For the moment this difficulty was not felt. On October 
1, 1801, preliminaries of peace were signed between Eng- 
land and France, to be converted into the definitive peace 
of Amiens on March 27, 1802. The ruler of France was 
now Napoleon Bonaparte, and few persons In England be- 
lieved that he had any real purpose of bringing his aggres- 
sive violence to an end. ** Do you know what I caUthis 
peace?” said the king; ^*an ex^rimental peace, for it is 
nothing else. But it was unavoidable.” 

The king was right. On May 18, 1803, the declaration 
of war was laid before parliament The war was accepted 
by all classes as inevitable, and the French preparations for 
an invasion of England roused the whole nation to a glow 
of enthusiasm only equalled by that felt when the Armada 
threatened our shores. On October 26 the king reviewed 
the London volunteers in Hyde Park. He found himself 
the centre of a great national movement with which be 
heartily sympathised, and which heartily sympathized with 
him. 

On February 12, 1804, the king’s mind was again 
affected. When he* recovered, he found himself in the 
midst of a ministerial crisis. Public feeling allowed but 


one opinion to prevail in the country, — ^that Fitt ^ jm 
A ddington, was the proper man to conduct the admMSih 
tion in time of war. Pitt was anxious to form an amiids- 
tration on a broad basis, including Fox and aU prcpinent 
leaders of both parties. The king would not hew of the 
admission of Fox, His dislike of him was pmedal as well 
as political, as he knew that Fox had bad !^gmt diare in 
drawing the prince of Wales into a life o^rofl^;acy. Pitt 
accepted the king’s terms, and formed ah administration in 
which he was the only man of real ability. Eminent men 
such as Lord Grenville refused to join a ministry from 
which the king had excluded a great statesman on purely 
personal grounds. 

The whole question was reopened on Pitt’s death on Janu- 
ary 23, 1806. This time the king gave way. The ministry 
of All the Talents, as it was called, included Fox amongst 
its members. At first the king was observed to appear 
depressed at the necessity of surrender. But Fox’s charm 
of manner soon gained upon him. Mr Fox,” said the 
king, I little thought that you and 1 should ever meet 
again in this place ; but I have no desire to look back upon 
old grievances, and you may rest assured I never shall re- 
mind you of them.” On September 13 Fox died, and it 
was not long before the king and the ministry were openly 
in collision. The ministry proposed a measure enabling 
all subjects of the crown to serve in the army and navy 
in spite of religious disqualifications. The king objected 
even to so slight a modification of the laws against the 
Catholics and Dissenters, and the ministers consented to 
drop the bill The king asked more than this. He 
demanded a written and positive engagement that this 
ministry would never, under any circumstances, propose to 
him ** any measure of concession to the Catholics, or even 
connected with the question.” The ministers very properly 
refused to bind themselves for the future. They were con- 
sequently turned out of office, and a rew ministry was 
formed with the duke of Portland as first lord of the 
treasury and Mr Perceval as its real leader. The spirit of 
the new ministry was distinct hostility to the Catholic 
claims. On April 27, 1807, a dissolution of parliament was 
announced, and a majority in favour of the king’s ministry 
was returned in the elections which speedily followed. 

The elections of 1807, like the elections of 1784, gave 
the king the mastery of the situation. In other respects 
they were the counterpart of one another. In 1784 the 
country declared, though perhaps without any clear con- 
ception of what it was doing, for a wise and progressive 
policy. In 1807 it declared for an unwise and retrogres- 
sive policy, with a very clear understanding of what it 
meant. It is in his reliance upon the prejudices and ignor- 
ance of the country that the constitutional significance of 
the reign of GkK)rge IIL appears. Every strong Govern- 
ment derives its power from its representative character. 
At a time when the House of Commons was less really 
representative than at any other, a king was on the throne 
who represented the country in its good and bad qualities 
alike, in its hatred of revolutionary violence, its moral 
Btur^esB, its contempt of foreigners, and its defiance of 
all ideas which were in any way strange. Therefore it was 
that hb success was not permanently injurious to the work- 
ing of the constitution as the success of Charles I. would 
have been. If he were followed by a king less English 
than himself, the strength of representative power would 
pass into other hands than those which held the sceptre. 

The overthrow of the ministry of All the Talents was 
the last political act of constitutional importance in which 
Gborge IIL took part The substitution of Perceval for 
Portland as the nominal head of ihe ministry in 1809 was 
not an event of any teal significance, and in 1811 the reim 
practically came to an ond. The king’s reason finally brcn 
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down after the death of the Bincepa Amelia, his favourite 
child. The remaining nine yean of hia life were paaaed in 
insanity and blindnessj^ when he died on Janoavy 29, 
1820, in his eightynmoond year, no political results were 
to be anticipated, 

(leorge III had nine sona After his successor came 
Frederick, duke of York and Albany (1763-1827) ; 
William Henry, duke of Clarence, ^terwards Bling 
William IV. (1765-1837); Edward Auguste^ duke of 
Kent (1767-1825), fatlier of Queen Victoria; Ernest 
Augustus, duke of Cumberland, afterwards king of 
Hanover (1771-1851); Augustus Frederick, duke of 
Sussex (1773-1843); Adolphus Frederick, duke of Cam- 
bridge (1774-1850); Octavius (1779-1783); Alfred 
(1780-1782). He had also six daughters — Charlotte 
Augusta (1766-1816), married in 1797 to Frederick, 
king of Wttrtemberg; Augusta Sophia (1768-1840); 
Elisabeth (1770-1840), married Frederick, laudgruve of 
Hesse-Homourg, 1818 ; Mary (1776-1857), married to 
William Frederick, duke of Qloucester, 1816; Sophia 
(1777-1848) ; Amelia (1783-1810). (s. n. g.) 

GEOKGE rV. (Geof^ AuffUBtus J'VederteJIe, 1762-1830) 
lived long enough to strip the crown of the leadership of 
the nation which his father had won for it. Bom on 
August 12, 1762, he was noted in the years of Lis early 
manhood for good looks, for ease of carnage, and graciouH- 
ness of manner. He soon plunged into the whirl of 
sensual excitement His life was passed in the grossest 
proftigacy. He was false as well as licentious His word 
was never to be trusted. Not even an occasional gleam of 
brightuess lights up the dark picture of his career. If he 
now and then flung to a dependant a kindly word which 
cost him nothing, no serious project of well-doing ever 
occupied his thoughts. Politics had no attraction for him 
except so far as changes of Qovemment might minister to 
his ease, or bring him money to be squandered in some 
new scheme of folly. 

Such a character was probably beyond the reach of any 
education. But it is certain that the education which he re- 
ceived in the strict and formal domestic circle of his parents 
was only fitted to repel him from the path of virtue. His 
father Income to him the type of uninteresting formality. 
He gladly sought the society of his father’s Whig oppo- 
nents, and was initiated by Fox and Sheridan in the vices of 
the fashionable world. In 1783 he naturally sup])orted 
tlie coalition ministry which his father detested, and the 
coalition ministry in return proposed to raise his income 
from £50,000 to £100,000. The king saved the ministry 
from committing one more blunder in its career by refusing 
to sanction the proposition. In 1786 the prince’s friends 
urged Pitt to increase the allowance, but Pitt refused to do 
anything of the kind. All the world knew that the money 
would frittered away at the gambling table or in some 
other equally disreputable way. Applying to the king and 
getting a distinct refnsal, the prince sold his horses and 
carriages, shut up his house, and dismissed his servants. 
As it was well known that these were not the expenses 
which had brought him to distress, he was only laughed at 
for his pains. A lower depth was soon reached. The 
prince fdl in love with Mrs Fitzberbert who had been 
twice a widow at twenty-five. She was ready to marry him, 
but she would yield to him on no other terms. She was a 
Boman Catholic, and a marriage by the heir of the crown 
with a Roman Catholic forfeit^ his succession by the Act 
of Settlement Nor, by the Royal Marriage Act, could he 
legally contract marriage even with a Protestant without 
hia fi^ria consent, unless at the end of a year after formal 
notice had been given, and then only if parliament bad not 
expreeaed ita disappro^ion. Believina truly that he could 
eontiaot no legal marriage with Mm ^tsharbert be was 


q^te ready to go through the fonn of marriage. Mrs 
Fitsherbert, holding that the performance of the ceremony 
by a priest of her church was of sacramental efBoaoy, 
was indifferent to the legality of the proceeding. The 
marriage took place. Not long afterwards, in April 1787, 
Alderman Newenham moved in the Honse of Commons for 
a gnmt in relief of the prince. In the course of debate 
allusion was made to a marriage which might bring in 
question the succession. Fox went to the prince, and was 
assured by him that the marriage had uever even formidly 
taken place. Fox, deceived by his apparent openness, 
came down to the House aud assured the Commons that 
the whole story was a malicious falsehood. The next day 
a friend of Fox’s opened his eyes to the trick which had 
been played on him. *^I see by the papers, Mr Fox,” lie 
said, ** that you have denied the fact of the marriage of the 
prince of Wales with Mrs Fitsherbert You have been 
misinformed. I was present at that marriage.” The 
prince was not content with his original falsehood. He 
threw out hints to his friends that Fox had exceeded his 
instructions. He led Mrs Fi fcsherbert to believe that Foxhad 
uttered the denial uusuggested. ^'Only conceive, Maria,” 
he said to her, “ what Fox did yesterday. He went down 
to the House aud denied that you and I were man and 
wifa” The denial however cleared away for the moment 
one cause of the prince’s unpopularity. With the consent 
of the Government he received an addition of £10,000 to 
his income, £161,000 to pay his debts, and £20,000 for 
the repairs of Carlton House. The temi)urary insanity of 
the king in 1788 again brought the prince’s name promi- 
nently l^fore the public. Fox maintained aud Pitt denied 
that the prince of Wales, as the heir-apparent, bad a right 
to assume the regency independently of any parliamentaty 
vote. Pitt, with the support of both Houses, proposed to 
confer upon him the regency with certain restrictions. The 
recovery of the king in February 1789 put an end to the 
prince’s hopes. During the king’s illness he had been in 
the habit of amusing his companions by mimicry of his 
unfortunate father. The disgust caused by his behaviour 
had doubtless some part in the enthusiasm with which the 
king was received when he went in state to St Paul’s to 
return thanks for his recovery. In 1795 the prince married 
Caroline of Brunswick, because his father would not pay 
his debts on any other terms. Her behaviour was light 
and flippant, and he was brutal and unloving. The ill* 
assorted pair soon parted, and soon after the birth of their 
only child, the Princess Charlotte, they were formally 
separated. With groat unwillingness the House of Com- 
mons voted fresh sums of money to pay the prince’s debts. 
In 1811 the prince at last became regent in consequence 
of his father’s definite insanity. No one doubted at tiiat 
time that it was in his power to change the ministry at bib 
pleasure. He had always lived in close connexion with the 
Whig opposition, and he now empowered Lord Grenville 
to form a ministry. There soon arose differences of opinion 
between them on the answer to be returned to the address of 
the Houses, and the prince regent then informed the prime 
minister, Mr Perceval, that he should continue the existing 
ministry in office. The ground alleged by him for this de- 
sertion of his friends was the fear lest his lather’s recoveiy 
might be rendered impossible if he should come to hear of 
the advent of the Opposition to power. Lord Wellesley’s 
resignation in February 1812 mt^e the reconstruction of 
the ministry inevitable. As there was no longer any 
hope of the king’s recovery, the former objection to a Whig 
administpftion no longer existed. Instead of taking the 
course of inviting the Whigs to take office, he asked them 
to join the existing administration. Tbe Whig leaders 
however refused to Join, on the ground that the question of 
the Catholic disabilities was too important to be shelved, 
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and that their differeoce of opinion with Mr Perceval was 
too glaring to be ignored. The prince regent was ezces- 
aively angry, and continued Perceval in office till that 
minister’s assassination on May 11, when he was sncceeded 
by Lord Liverpool, after a negotiation in which the pro- 
position of entering the cabinet was again made to die 
Whigs and rejected by them. In the military glories of 
the following years the prince regent had no share. When 
the allied sovereigns visited England in 1814, he played 
the part of host to perfection. Bo great was Lis unpopu- 
larity at home that hisses were heard in the streets as he 
accompanied his guests into the city. The disgust which 
his profligate and luxurious life caused amongst a people 
sufleriug from almost universal distress after the conclusion 
of the war rapidly increased. In 1817 the wmdows of 
the prince regent’s carriage were broken as he was on his 
way to open parliament 

The death of Qeorge IIL on January 29, 1820, gave to 
his son the title of king without in any way altering the 
position which he had now held for nine years. Indirectly, 
however, this change brought out'a manifestation of popular 
feeling such as his father had never been subjected to even 
In the early days of liis reign, when mobs were burning 
jack-boots and petticoats. The relations between the new 
king and his wife unavoidably became the subject of 
public discussion. In 1806 a charge against the princess 
of having given birth to an illegitimate child had been con- 
clusively disproved, and the old king had consequently re 
fused to withdraw her daughter, the Princess Charlotte, from 
her custody. When in the regency the prince was able to 
interfere, and prohibited hU wife from seeing her daughter 
more than once a fortnight. On this, in 1 8 1 3, the princess 
addressed to her husband a letter setting forth her com- 
plaints, and receiving no answer published it in the 
Morning Chronicle, The prince regent then referred the 
letter, together with all papers relating to the inquiry of 
1806, to a body of twenty-three privy councillors for an 
opinion whether it was fit that the restrictions on the inter- 
course between the PrincossCharlotteandher mother should 
oontiQue in force. All except two answered as the regent 
wished them to answer. But if the official leaning was 
towards the husband, the leaning of the general public was 
towards the wife of a man whose own life had not been 
such as to justify him in complaining of her whom he had 
thrust from him without a charge of any kind. Addresses 
of sympathy were sent up to the princess from the city of 
London and other public bodies. The discord again broke 
out in 1814 in oonsequence of the exclusion of the princess 
from court during the visit of the allied sovereigns. In 
August in that year she left England, and after a little time 
took up her abode in Italy. The accession of George IV. 
brought matters to a crisis. He ordered that no prayer 
for his wife as queen should be admitted into the 
Prayer Book. She at once challenged the accusation 
which was implied in this omission by returning to Eng- 
land. On June 7 she arrived in London. Before she left 
the Continent she had been informed that proceedings would 
be taken against her for adultery if she landed in England. 
Two years beforo, in 1818, commissioners had been sent to 
Milan to investigate charges against her, and their report, 
laid before the cabinet in 1819, was made the basis of the 
pruseention. On the day on which she arrived in London 
a message was laid before both Houses recommending the 
criminating evidence to parliament A secret committee 
in the House of Lords after considering this evidence 
brouffht in a report on which the prime minister founded 
a Bill of Pains and Penalties to divorce the queen and to 
derive her of berjviyal titla The Bill passed the three 
re^tngs with diminished majorities, and when on Ihe third 
reading it obtained only a majority of nine, it was aban- 


doned by the Government The king’s unpopulerity, great 
as it had been before, was now greater than ever. Public 
opinion, without troubling itself to ask whether the queen 
was guilty or not, was roused to indignation by the spec- 
tacle of such a charge being brought by a husband who had 
thrust away his wife to fight the battle of life alone, without 
protection or support, and who, whilst surrounding her with 
spies to detect, perhaps to invent, her acts of infidelity, was 
himself living in notorious adultery. lu the following year 
(1821) she attempted to force her way into Westminster 
Abbey to take her place at the coronation. On this occasion 
the popular support failed her; and her death not lon^' 
afterwards relieved the king from further annoyance. 

Immediately after the death of the queen, the king set 
out for Ireland. He remained there but a short time^ 
and his eflfusive declaration that rank, station, honours, 
were nothing compared with the exalted happiness of 
living in the hearts of his Irish subjects gained him a 
momentary popularity which was beyond fus attainment 
in a country where he was better knowa Bis reception 
in Dublin encouraged him to attempt a visit to Edinburgh 
in the following year (August 1822). Since Charles II. had 
come to play the sorry part of a covenanting king in 1659 
no sovereign of the country had set foot on Scottish soil. 
Sir Walter Scott took the leading part in organizing bis 
reception. The enthusiasm with which he was received 
equaled, if it did not surpass, the enthusiasm with which 
he had been received in Dublin. But the qualities which 
enabled him to fix the fleeting sympathies of the moment 
were not such as would enable him to exercise the influ- 
ence in the government which had been indubitably 
possessed by his father. He returned from Eflinburgh to 
face the question of the appointment of a secretary of state 
which had been raised by the death of Lord Londonderry, 
better known to the world by his earlier title of Castlo- 
reagh. It was upon the question of the appointment of 
ministers that the battle between the Whigs and the king 
bad been fought in the reign of George 111. Georp IV. 
bad neither the firmness nor the moral weight to hold the 
reins which his father had grasped. He disliked Canning for 
having taken his wife’seide very much as his father had dis- 
liked Fox for taking bisown. But Lord Liverpool insisted on 
Cunning’s admission tooffice, and theking way. Tacitly 
and without a struggle the constitutional victory of the last 
reign was surrendered. But it was not surrendered to tlio 
same foe as that from which it had been won. The coalition 
ministry in 1784 rested on the great landowners and the 
proprietors of rotten boroughs. Lord Liverpool’s ministry 
had hitherto not been very enlightened, and it supported 
itself to a great extent upon a narrow constituency. But 
it did appeal to public opinion in a way that the coalition 
did not, and what it wanted itself in popular support would 
be supplied by its successors. What one king had gained 
from a clique another gave up to the nation. Once more, 
on Lord Liverpool’s death in 1827, the same question was 
tried with the same result. The king not only disliked 
Canning personally, but he was opposed to Chnning’s policy. 
Tet after some hesitation he accepted Canning as prime 
minister ; and when, after Canning’s death and the short 
ministry of Lord Goderich, the king in 1828 authorized the 
duke of Wellington to form a ministry, he was content tc^ 
lay down the principle that the memlMn of it were not 
expected to be unanimous on the Catholic question. When 
in 1829 the Wellington ministry unexpectedly proposed to 
introduce a* Bill to remove the disabilities of the Catholics, 
he feebly strove minst the proposal and quickly withdrew 
his opposition. Ae worn-out debauchee had neither the 
merit of acquiescing in the change nor the courage to 
resist it 

George IV. died on Jnne 26, 183(X He had rendered to* 
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the oonititatioii of bin ooontiy the senrioe of tacitly aban- 
doning a position whidi had been perhaps necessarily 
achieved by his father, but which it was not desirable that 
die sovereigns of England should mnnanently occupy. 

His only child by his wife Queen Caroline was the 
Princess Charlotte Augusta, married in 1816 to Leopold 
of Saxe-Coburg, afterwards king of the Belgians. She 
died in childbirth November 6, 1817. (a. R. o.) 

GEORGE OF Cappadocia, who from 356 to 361 was 
Ariaii archbishop of Alexandria., was bom about the begin- 
ning of the 4th century. According to Ammianus (xxiL 11), 
he was a native of Epiphania, in Cilicia ; but universal 
tradition makes him a Cappadocian. Gregory Nasianxeu 
tells us that his father was a fuller, and that he himself soon 
became notorious as a parasite of so mean a type that he 
would sell himself for a cake.’* By his powers of insinua- 
tion he succeeded in obtaining a lucrative contract for sup- 
plying bacon to the army, but fulfilled its terms so ill 
that he was soon compelled to abscond after he had with 
difficulty escaped death at the hands of the indignant 
soldiers. After many wanderings, in the course of which 
he seems to have lived for some time at Constantinople, 
and to have amassed a considerable fortune as receiver 
of taxes, he ultimately reached Alexandria. It is not 
known how or when be obtained ecclesiastical orders ; but, 
after Athanasius had been banished in 356, George was 
promoted by the influence of the then prevalent Arian 
faction to the vacant see. His persecutions and oppressions 
4)f the orthodox ultimately raised a rebellion which com- 
pelled him to flee for his life ; but his authority was re- 
stored, although with difficulty, by a military demonstration. 
Untaught by experience he resumed his course of selfish 
tyranny over Christians and heathen alike, and raised the 
irritation of the populace to such a pitch that, within a few 
days after the accession of Julian, they rose en masse, 
dragged him out of prison, where he had been placed by the 
magistrates for safety, paraded him with every indignity 
through the streets on the back of a camel, burnt his dead 
body, and cast the ashes into the sea (December 24, 3G1). 
With much that was sordid and brutal in his character 
George combtued a highly cultivated literary taste, and in 
the course of his chequered career he had found the means 
of collecting a splendid library, which Julian orderad to be 
carefully preserved and conveyed to Antioch for his own 
use. ne original sources for the facts of the life of Oeoige 
of Cappadocia are Ammianus, Gregory Naxianzen, Epiplia. 
uius, and Athanasius. In modern times his character .has 
been drawn with graphic fidelity by Gibbon in the 23d 
chapter of the Decline and Fall, 

GEORGE, Saint, according to Metapbiastes the Bysan- 
tine hagiologist, whose narrative is substantially repeated in 
the Roman Acta Sanctorum and in the Spanish breviary, 
was born in Cappadocia of noble Christian parents, from 
whom he received a careful religious training. Having 
embraced the profession of a soldier, he rapidly rose under 
Diocletian to high military rank. When that emperor had 
be^Q to manifest a pronounced hostility towards Christi- 
anity George sought a personal interview with him, in which 
he made deliberate profession of his faith, and, earnestly 
remonstrating against the persecution which had begun, 
resigned his commission. He was immediately laid under 
arrest, and after various tortures, finally put tx> death at 
Nicomedia(or, according to other accounts, at Lydda) April 
23, 303. His festival is observed on that anniversary by the 
entire Roman Church as a semi-duplex, snd by the Spanish 
Catholics as a duplex of the first class with an octave. The 
day is also celebrated as a principal feast in the Greek 
Church, where the saint is distinguished by the titles 
4 i€^pX 6 iuLpfrop and Tpowmio^ 6 p^ 

in the eaiiei of Pope Geksius (494) Geoige is mentioned 
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among the martyrs whom the Roman Church venerates, but 
whose gesta it does not read.^ The language implies that 
even at that date much bad been written concerning him, 
but little that the Catholic Church could accept as trust- 
worthy. Numerous traits from the biography of the here- 
tical archbishop had already crept, it would seem, in to the acta 
of the orthodox soldier ; and it was feared that any vigorous 
attempt to eliminate these would leave but a small residue 
of fact Modern investigation has proved that apprehension 
to have been well-founded, for even on the Catholic side in 
the controversy regarding the existence and character of St 
George, the chief contention is simply the improbability 
that within the space of 1 50 years a turbulent and un- 
scrupulous Arian ecclesiaRtic should have come to be re- 
nted a holy martyr for the Catholic faith. The caution 
isplayed with regard to St George in the 5th century was 
not long preserved ; Gregory of Tours, for example, asserts 
that his relics actually existed in the French village of Le 
Maine, where many miracles were wrought by means of 
them ; and the Venerable Bede, while still explaining that 
the gesta of St George are reckoned apocryphal, commits 
himself to the statement that the martyr was belieaded 
under Dacian, king of Persia, whose wife Alexandra, however, 
adhered to the Catholic faith. The dragon was a still later 
introduction into the legend, which, as given by Jacobus de 
Voragine and later writers, ceases to represent the hero as 
in any sense a sufiferer. In its current popular form the 
story of bis successful conflict is probably a mere modifi- 
cation of the old Aryan my thus, to which many inter- 
preters are now dispusud to attach a solar interpretation. 

The popularity of the name of St George in England 
dates from the time of Richard Occur de Lion, who, it was 
said, had successfully invoked his aid during the first 
crusade ; but it was not till the time of Edwara III. that 
he was made patron of the kingdom, although at the 
council of Oxford in 1222 it had already been orde^dthat 
his feast should be kept as a national festival The republics 
of Genoa and Venice weie also under his protection ; and 
his name is much revered in all the Oriental churches. 

Sco The History of that most famous Saynt and Souldier 

Christ Jesus^ Hi George of Ca^fftadocta (1C31) ; and Milner, An 
jJiUorieal and CrUical inquiry if no the Existence and Clutracter gf 
I A/ (ieorye. Patron tf England (Ija."!). For •u)nie lut-ouiit of the 
artistic icpa'scDtatioiis, iihether of Ids martyrdom or of 
his tiiuiiijdi, see Jamichoti b Sojcicd and Legendary Art, vol. ii. 

GEORGE, knowQ as Pjsidkh or PisiDA, a Byxantine 
writer of the 7th ceutury, was, as his surname implies, a 
native of Pisidia ; but of his personal history nothing u 
known except that ho had been ordained a deacon, aud that 
lie held either simultaneously or successively the offices of 
“ Chartophylax," Scenophylax,” and '^Reierendarius” in 
the ** Great Church ” (that of St Sophia) at Constantinople. 
He is also believed to have accompanied the first expedition 
(622) of the emperor Heraclius against the Persians ; at 
all events bis earliest work, consisting of 1098 iambic 
trimeter verses under the title *£iv rgv Kara UepoHv inarpa^ 
relay ^HpanXeiov rov /3aaiXev>9 djepotUret/s rpelr, is devoted 
to such a description of that campaign as could hardly have 
come from any other than an eye-witness. This composition 
was followed by the ^A/Sopoed or JloXMpor ^Afiapinor in 541 
verses, containing the details of a futile attack on Constan- 
tino^e made by the Avari in 626, while the Emperor was 
absent and the Persian army in occupation of Chalcedon ; 
and by the 'HpcocXidv, a general survey of the exploits both 
at home and abroad of Heraclius down to the final over- 
throw of Chosroes in 627, which is believed to have been 
written before the end of 628, In addition to these three 
works, which have been edited by Bekker in the Corpus 
seriptorum htstor, BysanL (1836), we have from the pen ef 


^ The fall test of this canon is glvan by Hcylin, p. U. c. 9. 
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Oeoige of Piflidia the ^E^aq/AMpoy ^roc KMrfjLotvpylof a poem 
upon the creation of the world, containing xn its present 
form 1910 trimeter iambic TerBes; a treatise on the vanity 
of life, *£c 9 fiiraufy in 262 verses ; a controversial 
composition against Severus of Antioch, Kark iwripou^ in 
731 verses; two short poems upon the resurrection of Christ 
and upon the temple of the Virgin at Blachemas respect* 
ively, and a prose encomium upon Anastasius the martyr, 
(*EyfcciyAiov cfe riv Syuoy Ayaardtruw fidfm)pa)» George 
of Pisidia is known to have written several other worlu, 
which, however, are no longer extant ; and there is no suffi 
cient reason for assigning to him the compilation of the 
Chronicnn Paaehale^ or the astronomical poem entitled 
jSmpedodU Sj^arra, llie Hexaemeron and De Vanitate 
Vitas were first printed along with a Latin version at Paris 
in 1584 or 1585 by Federicus Morellus. They are also to 
be found in the Mouc, Bibliotheca Veit. Patrum^ xiL p. 322 
(1677); and in the 46th voL of Migne’s Patrblogia Grceea. 
The only complete edition of all the extant works is that 
of Qaeroos in Foggini’s Carp, HUt, Byzant Nava Ap- 
pendix (Rome, 1777). As a versifier George is correct and 
even elegant ; as a chronicler of contemporary events he 
is exceedingly useful; but the modem verdict on his 
merits as a poet has not confirmed that of those later 
Byzantine writers whose enthusiastic admiration led them 
to compare him witli and even prefer him to Euripides. 
Recent criticism is unanimous in characterizing his com- 
position as artificial and almost uniformly dull 

GEORGE OF TfiEBizoND (1396-1486), one of the dis- 
tinguished writers in the ^at controversy between Aris- 
totdianism and Platonism in the 15th century, was born at 
Chandace in the island of Crete. He received his cognomen 
apparently from the fact that his ancestors bad come from 
Trebizond At what period he came to Italy is not abso- 
lutely certain ; according to some accounts he arrived as 
early as 1430, and setUed as teacher of philosophy and 
rhetoric at Venice ; according to others he did not come over 
to Italy till the period of the council of Florence (1438-9). 
His reputation as a teacher and as translator of Aristotle 
was very great, and he was selected as secretary by Pope 
N'icholas V., an ardent Aristotelian. The needless bitter- 
ness of his attacks upon Plato (in the Comparatio ArUtotelia 
ft Platani»\ which drew forth a powerful response from 
Bbssabion (^.v.), and the manifestly hurried and inaccurate 
character of his translations both of Plato and of Aristotle, 
cembined to rum his fame as a scholar, and to endanger 
his position as a teacher of philosophy. The indignation 
against him on account of his first-named work was so great 
that he would probably have been compelled to leave Italy, 
had not Alphonso V. given him protection at the court of 
SjTaples. He died at Rome in 1486. Many of his transla- 
tions of Aristotelian treatises are to be found in the older 
editions of Aristotle. A notice of his other writings is 
given in Fabricius, Bibliotk, Orasca. 

GEORGETOWN, the port of entry for the District of 
Columbia in the United States of North America, is situated 
on the left bank of the Potomac at the head of navigation, 
about 2^ miles W.N.W. of the capitol of Washington City, 
with which it communicates by four iron bridges thrown 
across Book Creek. Founded by the colonial Government 
of Ma^land in 1761, Georgetown was a city with a distinct 
administration from 1789 to 1871 ; but in the latter year 
it was merged in the District of Columbia, and in 1878 it 
was incorporated with the city of Washington, so that now 
it has properly no distinct existence. It is beautifully 
sitnated along a ran^ of hills, whose loftier eminences, 
locally called the Heights, afford delightful positions for 
villas and countiy seats, with extensive prospects over the 
river and Washington. The most noteworthy institution 
it Georgetown OoQ^ the oldest Roman Catholic college 


in the United States, which occupies two handsome 
brick buildings in the midst of extensive grounds at the 
west end. It was founded as an academy in 1789, was 
chartered as a college in 1799, and in 1816 received 
the right of conferring degrees. Its medical depart- 
ment, originated in 1851, and the legal department, dating 
from 1870, are both in Washington. The university 
has a library of upweurds of 30,000 volumes, an extensive 
apparatus for physical science, and a museum of natural 
history. In 1873 the teaching staff numbered 35. Among 
the other institutions in the town may be mentioned the 
Convent of the Visitation, with a female academy attached; 
the Peabody library; the Linthicum institute (founded 
in 1872 by a retired merchant, who left (50,000 for 
the education of poor white boys); the aged women’s 
house, maintained by voluntary subscription ; and the 
industrial home for juvenile vagrants. The aqueduct 
which conveys a branch of the Chesapeake and Ohio canal 
over the Potomac is 1446 feet long, and its granite piers, 
nine in number, rise 36 feet above the ordinary surface of 
the water, and rest on the solid rock 17 feet below the 
bottom of the river. A great decline has taken place in the 
commercial activity of Georgetown. Its foreign trade is 
very slight, being represented in the year ending June 30, 
1878, by no more than 6113 dollars of imports and 10,056 
dollars of exports ; but its share in the coasting trade is still 
considerable, 187 steamers and 45 sailing vessels, affording 
a total tonnage of 96,339 tons, having entered in the year 
already mentioned ; its position at the terminus of the 
Chesapeake and Ohio canal secures for it a fair share in the 
shipping of the coal from the Alleghany fields; and its 
fisheries render it a great market for shad and herrings. 
Among the industrial establishments the first place is held 
by the flour-mills, six in number ; but there are also corn- 
mills, timoeryards, tanneries, foundries, breweries, a paper- 
mill, and a vinegar factoiy. The principal cemetery for 
Washington occupies a beautiful situation on Georgetown 
Heights. In 1830 the population of Georgetown was 8441 ; 
in 1840 it was only 7312 ; by 1860 it had reached 8733 ; 
and in 1870 it was 11,384. 

GEORGETOWN, known as Stabroek during the Dutch 
period, now the capital of British Guiana, is situated in the 
county of Demerara on the east bank of the Demerara river, 
about a mile from its mouth, in 6’’ 49' 30" N. lat and 58*’ 1 T 
30" W. long. It is one of the prettiest towns of that part 
of the world, and presents an unusually attractive appear- 
ance to the approaching voyager. The streets are wide and 
straight, intersecting each other at right angles, and recall- 
ing, by the canals that run along the centre, the memory of 
the Dutch ; and the houses are so richly embosomed by 
cabbage-palms, cocoa-nut trees, and other trees and shrubs^ 
that they look rather like a coUection of villas than a town. 
The street along the river side, where the shops and stores 
are mainly situated, forms, however, an exception ; there 
everything is plain, bare, and business-like. Private 
dwelling-houses are usually built of wood and raised 3 or 
4 feet above the soil on wooden piles or brick pillars ; th^ 
are painted in various simple colours, for the most part in 
white ; in front diey have open verandahs. Among the 
public edifices the first place is due to a building in the 
centre of the town which was erected between 1829 and 
1834 at a cost of £60,000, to accommodate the legislative 
council, the courts of justice, the custom house, the treasury,, 
and other administrative offices ; it is of considerable extent 


and architectural beauty, with shady porticoes and xnarble- 
paved geJleries supported on cast-iron columns. Besides a 
caUxedral, which cost £15,000, there are churches belonging, 
le like Wedeyans, the ^ptist^ the London Missionary 
Bod e^ , and other ecclesiastical organizations, sevevu 
ipiifpi^*maintained hospitals, an icehouse, and twe market* 
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phoea^ of which the one opened in 1844 ooet £11,400, and 
the other opened in 1652 cost £2450. The prison, a large 
bnilding, or rather collection of bnildlngi, surrounded hj 
a strong wooden wall, can acoommodate upwards of 200 
prisoners. A fort, the Frederick William, situated below 
the town, onlj contains a small battery, but in the vicinity 
there are extensive and well-organized barracks. One of the 
principal disadvantages due to the poution of Georgetown 
IS the lack of drinking water ; but this is so far remedied 
by the construction of Inith private and public tanks for the 
storage of the rain, by the introduction of water from the 
Tiamaha creek, by a canal, and further by the boring of 
Artesian wells. The first attempts to apply the Artesian 
principle was made in 1831 by Mryor Staple, and his 
example has been widely imitated not only in the town itself 
but also in the surrounding country. 1%ough the water 
thus obtained is strongly imprejpated with iron, carbonic 
acid gas, salt, and magnesia, it is readily drunk by horses 
and cattle, and after it has been scummed and filter!^ it can 
be used for cooking. As it rises to the surface the water 
has a temperature of 84*" Fahr., 6^ higher than the water 
in the river. Ice is almost a necessity of life in the town, 
and it forms a regular import from Boston, along with fresh 
meat and other northern produce. The population of 
Georgetown in 1851 was 25,508 ; in 1861 it was 29,174 : 
and by 1871 it had reached 36,562. (See Appun, U7iier 
den Tropen^ Jena, voL ii). 

GEORGIA, a kingdom in central Transcaucasia, re- 
markable for the long list of its sovereigns, the monarchy 
having extended over a period of upwa^ of 2000 years, 
the kings reigning at times independently, or under the 
rule of Persia, Turkey, or the Eastern empire. The earliest 
name of the country was Karthli; the ancients knew it as 
Iberia, bounded on the one side by Colchis and on the other 
by Albania; and it has for centuries been called Georgia. 

Georma proper, which includes Karthli and Kakhetia, is 
bounded on the N. by Ossety and Daghestan, on the £. by 
Shekynn, on the S. by Shamshadyl and the khanates of 
Erivan and Kars, and on the W. by Gouria and Imeritia ; 
but the kingdom at times included Gouria, Mingrelia, 
Abkhasia, Imeritia, and Daghestan, and extended from the 
great mountain range to the Araxes. It now forms the 
government of Tiflis, divided into the districts of Doushott, 
Telav, Sygnah, Gori, and Akhalzikh, having an area of 
nearly 25,000 square miles, and in 1873 a population of 
635,313, made up chiefly of Georgians and Armenians, — 
there being also Persians, Tatars, and a few Jews and 
Europeans. The chief city is the ancient capital of Tiflis, 
the seat of government, under a governo^general, for the 
whole of Transcaucasia, and the principal centre of com 
merce. See CanoASUS and Tiflis. 

Yegetahle Products, — The valleys and declivities are 
fertile, producing maize, millet, barley, oats, rice, beans, 
lentils, and com (which is best in the plains near Gori), also 
cotton, flax, and nemp, now exported exclusively to Russia. 
The vineyards cover 75,400 acres, the average produce of 
wine being at the rate of 230 gallons per acre ; the valley 
of the Alazan yields the best qualitiea It is consumed 
in the country and adjoining districts, the only wine ex- 
ported being that produced from vine-canes brought from 
the Crimea. Grapes are gathered in September, and the 
wine is fit for use one month after it has been put into a 
hourdyouk^ skin,” or kvewy^ a huge earthen jar in which it 
may be preserved for years. New vines are planted eveiy 
six, eight, or ten years, according to the nature of the soil, and j 
are out sifter the fruit is gathered, and again in March and 
April when the soil is turned up. The Leeanium vkis and 
(hdium have attacked the plants from time to time, though 
not in severe form, but the Phylloxera vastainx has been 
hitherto quite unknown. In the vineyards are often seen 
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the apple, pear, and quince trees; other fruits include the 
pomegianate, peach, apricot, plum, almond, mulberry, 
pistachio, fig, cherry, widnut, ham-nut, medlar, melon 
water melon, raspberry, Ac. In summer the banks of 
streazns are covered with beautiful wild flowers, — the prim- 
rose in double form, the crocus of varied colours, and 
snowdrops appearing early in March in the greatest pro- 
fusion. 

Animals, — The domestic animals are the camel, ox, mule^ 
ass, and buffalo as beasts of burden, with the goat, and an 
immense number of pigs, pork being favourite food. The 
horse — small, hardy, and enduring— is ridden more fre- 
quently unshod, except in the hills ; no pains are taken to 
improve the breed. The wild animals of greatest import- 
ance are the bear, ibex, wolf, hymiio, fox, wild boar, wild 
goat, and antelope; while the pheasant, woodcock, quail, 
and ‘‘partridge of the Caucasus ” are the principal winged 
game. The fish taken in the Kour and other rivers are 
the sturgeon, silurus, carp, perch, trout, gudgeon, and a 
fish resembling the salmon, called oragoula by the Georgians. 
The great sturgeon, helouga or hansen, is taken at the 
estuary of the Kour in the Caspian. 

Communication. — A railroad connects Tiflis with Poti 
oil the Black Sea, the line over the Souram pass, 3037 feet 
above the sea, l^ing laid at gradients of 1 in 22, over a 
distance of about 8 miles. Lines of rail are projected for 
connecting Vladykavkaz in the north, and Djoulpha at the 
Persian frontier, with the capital Post-roads are excellent, 
and saddle-horses and comfortable vehicles for post-horses 
are to be obtained at the principal towns. Locomotion is 
very inexpensive. 

ffiitory.— The material at the diepofial of the historian of Oeoraia 
is scanty. An anonymous work of the 12th century gives the his- 
tory from the earliest times to the year 1124 ; another, also anony- 
mous, is a continuation to the division of the kingdom in 1445 ; 
and a third is the compilation by the Czarevitch Wakhoucht, being 
the complete annals from the earliest times to tlic year 1745. 

I Tliese, and a few pamphlets iuditTerently edited, if we except the 
I memoirs of his family by Stephen Orbeliani, archbishop of niouny 
I in the 13lh century, comprise all that is left to us during an iu- 
> terval of unwards of 2000 years. ^ 

The earliest Armenian chroniclers have included fkets on Georgis, 
which it is believed were founded on traditions they received from 
the Georgians. According to these authorities, the Geoigian, 
Aimeniun, Kakhetian, Lesghian, Miufplian, and other laces la 
Transcaucasia arc the descendants of^iargamos, who was the 
great-grandson of .Japhet, the son of Noah, though we read in Gen. 
X. 3 that Toganiiali was the son of Gomer, who was the son oi 
Japhet. Those dilferoDt populations were afterwards included under 
the general name of Thargomosiany. The second son of Thar- 
gamos, named Karthlos, having settled in that part where is now the 
rivulet Karthli, became the patriarch and' king of the people in the 
land around, called Karthli after himself. His son Mtzkhethos 
foiindeil the city of Mukhetha, which became the capital ; and a sou 
of HtrkhethoSi named Ouphlis, was the autlior of the rock-cut town 
near Gori. At that period the title assumed by the ruler was 
mamtmaklysy^ “lord or head of the house,'* the worship being 
tliat of the sun, moou, and five planets. The first to revive the title 
of king was Phamawaz, 802-237 B.O., who rid the country of the 
tyrant Ason, a governor appointed by Alexander the Great Phar- 
nawaz original^ the orthography of the Georgian language, and is 
said to have invented the mintary alphabet In 140 6.c. Mirvaii 
became king. His son and successor was detkroned by his own 
subjects, and the crown offered to Ardaces I., whose son, Arshag, 
ascended the throne 71 b.c., the dynasty of Arsaces thus coinmeno 
ing its rule. The deeds of Sulla, Lucullus, Pompey, and MitUra 
dates next serve to illustrate the courage and warlike qualities of 
the people of Iberia. In 266 the Sossaiiian dynasty commenced in 
the person of Miriam, sou of Shapour I., who was married to a 
daugnter of the late king Asphagor. Miriam and all his subjects 
were converted to Christianity by Nonna or Nina, a poor captive, 
who had escaped the persecution of Tiridates, king of Annetiia. 
She prevailed upon the people of Karthli to desist from offering 
human victims, and to overturn their pagan altars ; and the kmg 
erected a sanstnaiy, which was afterwards replaced by a noble 
sdifise, 864-879, on the spot where now stands the cathsdrsl at 
M'shstt Miriam applied to Constantino for priests to instruct hm 
people, and many were sent, among them being Eustaoe of Antiook. 
In 469 Kwg Vakhtang, sumamed Gourgamlt “ wolf-lion," founded 
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» flttj irUdi h* MtUad Tbybm-lUkkjr, now Tillio, on ocoennt of 
tlitWArm ipringi taera. valutang eitoblidiad % patruurchate at 
Mtikhetha, and oouMtruotad the fortroM of Soiuam. He conquered 
ICingrelia, and brouglit the Oeeets and Abkhaaiana under aubjec* 
tion. Ue aJso took poseeaiion of a lar^e part of Armenia, and hay- 
ing formed an alliance with Choeroea, king of Peraia, even advanced 
into 1 ndia. Tlie eeat of government waa tranaferred from M Ukhotha 
to Tbjlyaya-Kalaky, when Datchy came to the throne in 499. At 
thia epoch the Georgian and Armenian Churchea had aepaiatod ; 
and a century later, the Georgian and Kuaaian Churchea united. 
On the death of Stephanoa, who had ruled under the protection 
of the Eaatem empire, a Ba^atide named Qouratn wae nominated 
couropolate by the emperor. Soon after the a]q»earance of Mahomet 
in the 7th oentuiy, the Araba, having conqueied the Peiaiaiia, en- 
tered Armenia and Georgia, and for nearly a century compelled all, 
under iiain of death, to embrace Mahometanism. In 787 the 
Saasanum dynaaty came to an end. Ashod I., Afeds, ** the Gieat,'* 
a Biigrttide, aucceeded, receiving fh>m the caliph Haroun al Kas- 
uhid the title of grand prince, and that of couro|>olate from the em- 
peror; bat it waa not until about 841 that the sovereign (Bagriit 
1.) waa recognised by the caliph aa ruler, the country during the 
interval having been continuallv ravaged by the Arabs. Their 
last eiroedition, in the reign of Bagrat I., inclndod the occupation 
of Tifus. The reign of Bagrat 111. marks an epoch, for that 
monarch, who was lung of Abkhaaia, succeeded to the crown of 

M by right of inheritance, his sovereignty extending from 
ick Sea to the Caspian. He encoura^d the aita and 
idences, and waa the founder of the noble cathedral at Koutaia, the 
first building in the stylo of architecture thenceforth denominated 
Geoigian. Buring the reign of Hagrat IV. the Seljuks commenced 
in 1048 a succession of invasions, until they were etlectually repulsed 
^ Li|)arit Orboulk at the head of a oomparativoly small force of 
Gieorgians, Annenidtis, and Greeks. Liparit himself was taken 
prisoner, and Bagrat carried off his wife in ilia absence ; but, regaiii- 
mg his liberty, Liparit took up arms against his sovereign, and 
drove him out of his capital into Abkhasia. Bagrat upiieaiing to 
the emperor, it was arranged that he should return to his kingdom 
of Georgia and Abkhasia, Biparit being suifeiej, as his dutiful sub- 
ject, to retain the ])roviiice of Meskhy. 

In 1064 the Seljuks under Arp- Aslan tmin overran Georgia, 
destroying Tiflis and slaughtering the i^abilants. In 1072 
George 11. ascended the throne, and in Ins reign Tiflis was again 
devastated by the Seljuks, the king himselt being funded to fly. \V ith 
his valiant son and sucoessor, David 111., the fortunes of Gcoi^ia 
changed, for the enemv was diiveii out of thejilunisof Kakhetia, 
and the Ian 1 from Tiflis to Am was freed of liis presence in 1128 
by Ivan Orbeliani, whose signal services were rew'arded by elevation 
to the rank of constable. Tlie next niouaichs were Deinetnus I. 
and David IV., the latter, at his death, entrusting his son Demtia 
or Demetrius to the guardiaiishin of Ivan Orbeliani, and the re- 
gency to his brother George, who with the assistance of Ivan, 
matly extended the Georgian territory, rescuing fi*om the 
Seliuks a large portion of Armenia. When in 1177 Demna 
had attained his mi^*ority, the nobles desirous of supporting 
the young prince’s claims called uiion IvaUj whose populanty 
had meanwhile been increasing, to place him on the tin one. 
George fortitietl himself at Tiflis and awaited events ; his rule, how- 
ever, was too firmly established to bo easily shaken, and, many 
of Ivan's iiartisans esiiousing his cause, he at length sot out to besiege 
Lorhy, whioh Ivan and his chat go had made their hoadfiuarteitt. 
XuiiierouB desertions reduced the ranks of the besieged, until young 
Demna fled at last to Uie encampment of his uncle, and eiitreaiud 
him to spare his life. His prayer was granted, but he w*a8 deprived 
of his eyes, and otherwise niulilate<r The prince having sur- 
tendered. Ivan declated his readiness to submit on condition that 
ke should be honourably tieated. George assented, showed his 
prisoner all honour until he hod got the whole of his relatives into 
nis power, when he ordered that all should be mossacied, Ivan 
himself iMing blinded and brutally treated. Three only of his 
kinsmen were saved— a brother named Lipaiit, and his two sons 
who had gone to Peisia to solicit the aid of the atabek lliiegous. 
From them are descended the Orbeliani of the present day. At the 
time of their extermination, the possessions of the Orboulk compris^ 
more than the half of Georgia. It is related that the ancestors of 
this powerful family, firinces of tlie family of Djenka{>our of the 
royal race of Djene^an, first came to Karthli from tnat part of 
Asia whioh lies between China and the Ural ; the fortress of Or|)eth 
was given to them for a residence. In return for the friendly recep- 
tion accorded to them, they united with the Karthlosides in throwing 
off the Pendan voke, a service which obtained for the chief Orboulk 
the rank of Aualar or mneralissimo. During the reign of 
Phamawaz, the Orboulk took precedence next to the sovereign, and 
matrimonial alliances were formed with the royal house. Tlie first 
of the fiunily individualized in the annals was the warrior Liparit 
( 875 - 900 ). Oeoige III. died in 1184, and was succeeded by his 
only child Thamar, whose kingdom extended fVom the Caspian to 
tiM Black Boa, and from beyond the Caucasus to Armenia, ibr j 


Trebizond, Erzeroum, Tovin, Earn, and Ani fell to bar anus. Her 
missioiiaries timreiled far and wide, and numerous churohes wan 
constructed, and thus it was that her many virtaes and brilliant 
Yuls secured to her the title of Mep*he, ** king." This great qusan 
was succeeded in 1212-18 by her sou George IV.. snmamed LMa. 
**He who enlightens the world," who, assisted by the jiowetM 
noble, Ivan Mluiaigidzelidze, of the family that had replaced the 
Orbeliani in the royal favour, vauquisiied the Persians in many 
battles, conquering Gandjo, and jiermanently ocoai»yiiig Kars. In 
1220 and 1222 the Mongols again visited Geoigia. The king left 
an infant son who afterwards leigned as David IV., but his own 
sittter, ftoussoudun, seized the crown in 1228, and iiasscd a life not 
ftee from rottroach. To revenge himself ui>on the queen, who refused 
his suit, Jalal-uddin twice occupied her capita^ and her kingdom 
was again overrun by the Mongols, who committed fearfnl ravages. 
Hext follow tlieexploiu of Timur, who invaded Georgia in 1886, 
and, having seized u|iou tlie capital, carried away the king, Bagrat 
V., who feigned conversion to Islamism that he might mn the 
confident-e of the conqueror. By this means he succeeded in ob- 
taining from Timur a force of 12,000 men, for the purpose of nre- 
vailiog upon his iicople to embrace Maliometanism. Hagrot had 
preconcerted his plans, and in due course every Tatar in his suite 
was slaughtered by his own warriors. In an ungovernable passion 
Timnr le-eiitered Georgia (1898-94), and laid waste tlie entiTC 
country, levelling towns ana villages, witliout si>ariug a single life. 
Satiated of bloodshed, he withdiew to the plains of Karabagh, and 
Ocotge VII., sou and successor to Bagrat, returned u|K>n the death 
of hiB father (1401) from the mountains where he uad remained 
concealed, and occupied the capital. Timur made war upon him 
as well, comiielling his submission, and in 1408 finally quitted the 
country. George was succeeded by Constantine 11. , whose sucoessor, 
Alexander 1., son of George Vll., restored tlie kingdom to prosperity: 
but towards tlie close of nis days he conceived the unhappy idea of 
dividing his kingdom among his three sons, an act that was follow^ed 
^ internecine wars, rebellions, massacres, and foreto invasions, 
fiom about this |ieriod commence the relations oriiussla with 
Georgia and its neighbouring prinoij)alities, for in 1492, during tlie 
war fomented between Turkey and Persia, Alexander, king of Kak- 
hotia, sought the protection of tlio czar John 111. Again, in 1587, 
Bons Godounoif was ajijiealcd to for succour ; and when, in 1618, 
Siiah Abbas invaded Geoigia, Toimouraz 1. applied for assistance 
to Michael Febdorovitch (the first of the Romanoffs), as did also, in 
1621, George III. king of Imeritia, and Mamia Gouriel the ruler of 
Guuria. In 1638 Levan, sovereign of Mingrelia, took the oath of 
aiiogianoe to Alexis Michaelovitch, and in 1650 Alexander of Imeritia 
acknowledged the sovereignty of Russia. That empire, however, 
could not render material assistance to those petty sovereims in 
distress, and little was done until fresh excesses committed oy the 
Turks and Persians afforded Peter the Great the excuse for sending 
an expedition, in 1716, under Bekevitch a Circassian chiettain, to 
survey the Caspian shore and erect defences. Bekevitch was ovor- 

P Dwered by the Tatais, and slaughtered with the whole of his force. 

uter then occupied the western shore of the Caspian, taking the 
king of Geoigia under his protection. This was Vakhtang VI., 
the author of a code that was in vogue until 1841, when Russian 
laws were in great measure introduced. But he W'as unable to resist 
Hadir Shah, and alidicating m 1724, retired to Astiakhan, where 
lie died. Peter being at peace with Turkey, and having concluded 
the treaty of Nystadt with Sweden, left Moscow, May 24, 1722, and 
eiriburkea at Astiaklian with troops destined for Geoigia and the 
Persian provinces. Derbent, Bakon, Ghylan, and Mazanderan fell 
into his power, and be constructed a fort on the river Soulak, 
which he named St Croix. All these places were ceded by treaty, 
in 1782, after Nadir Shah had delivered Karthli and Kakhetia from 
Turkish opiuession. A few years later, in 1785, Turkey renounced 
all claim to those countries in favour of Persia. When war broke 
out with Turkey in 1768, General Todleben was sent to the assist- 
ance of Solomon 1.. king of Imeritia, and the Turks wore expelled 
that kingdom. Then followed the txeaty of Kainardsohi in 1774, 
by which Georgia, Imeritia, and Miiigrelia were placed under the 
protection of Russia. In 1796 Aga Mahomet Shah laid Tiflis in 
mins, a diaastor that was succeeded by dissensions in the roysl 
family; ami Hemclius II., who in 1788 had declared himself the 
vassal of Russia, now appealed to that countty for protection. The 
next sovereign, George Alll., renewed this apjieal, which would 
have been granted but for the sudden death of the emfieror Paul 
Alexander 1. hesitated for a time, until Geoige finally renounced his 
crown in 1799 in* favour of Russia, drawing down npor him the 
hatred and curses of his country. H is younger brother, Alexander, 
made an effort to secure the crown, but the chiefs saw the ho|)eleis- 
ness of attempting to throw off the Russian yoke, and, being but 
poorly support^, the prince was beaten on the banks of the Lora. 
Geoige died the following year, being the last of the Bagratides to 
occupy the throne of Geoigia, which nis ancestors had held for the 
■pace of 1029 years. It may be stated that the Bamtious claim 
dWent from David, by his adnlterons intercourse with the wife cl 
Uriah! Geoigia was now virtnallj annexed to the empire, and on 
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S^lmnbtr IS, 1101, AhmmUt L iimid • prodamation annonno- 
ing tha fiMt to tho pooida of that eonntiy. In 1810 the priueo of 
Imeritia rtfolted againat Ruaaia ; bat thia moToment waa qaiokly 
•nppraaaad, and tho prineipality annexed, liamia V., the ruler of 
Oonria, reeoniiaed the auaerainty of Ruaaia in the aame year, hia 
principality Mug OTentualiy annexed in 1829. 

See WekheMCht. OUrgit, ireiie. bjr Bro«eet enS idditionaS vole^ 

retertbww, IMft Vleaykyn. sAuj^i/k w^p^uinketttjtg pa Karlat^u, 
Meeoeirt 1874( Zeldlelti, Oteiiark VmtaOgtlpa jTaiiata, TiSii, 1178. Comm. J. 
Baokea Telfer. Rif., 1%$ Crtam ana liwueaneasia, 1877. (J. R TE.^ 

Btknolapif.^Otiha throe main groupa into which the Caueaeiun 
raeea are now oioally divided, the Georgian ii in every reapect the 
BiHat important and intereating. It baa aocordiusly largely occa* 
pied the attention of Orientaliata almost inoesaantly from the daya 
of Klaproth to the present time. Yet auoh are the difficulties con* 
neeted with the origiu and mutual relation! of the Cuucaatan 
peojdea tM ite affinities are still far from being clearly eaiablisited. 
Anton Sohiefner and P. Y. Ualar, however, who must be accepted 
aa undoubtedly the greatest authorities on the subject, have at 
least arrived at some nemtive oonclusiona valuable aa stditiiig points 
for further re s e ar ch, in their valuable papeis, puhliblied iii the 
JftmotVf of the St Petersburg Imperial Academy of Sciences and 
elsewhere, they have finally disposed of the views of Bopp and 
Broeset, who attempted on linguistio giounda to connect the 
Georgians with the Aryan family. They also clearly show that 
Kax Miiller’s ** Turanian ” theory is untenable, and they go a long 
way towards proving that the Georgian, with all the otTier Cau- 
casian longua^s except the Ossetian, forms a distinct linguiMtie 
family absolutely indefiendent of all others. This had already been 
Bospeoted by Klaproth, and as the same conclusion has been anived 
at by Fr. Muller and Zagarelli, it is not likely to be set aside by 
farther investigation. 

Uslar's “ Caucasian Family oomprisos the following three great 
divisions : — 

1. Westem Group. Typical races: Tohorkessiansand Abkhasians. 

2. FiSStern Group. T^icai races : Tchetchenzes and Losgliians. 

8. Southern Group. Typical race : Georgians. 

Here the term family" must be taken in a far more elastic 
sense than when applied^ for instance, to the Aryan, Semitic, or 
Eastem Polynesian divisions of mankind. Indeed. Uslar would 
perhaps be the Hrst to admit that the fundamental unity of the 
three groups lias not yet been established, and that they present at 
least as wide divergencies as are found to exist between the Semitic 
and Hamitic linguistic families, whose primitive relationship has 
not yet been definitely determined. Thus, while the Abkhasian of 
group 1 is still at the agglutinating, the Lesghian of group 2 has 
Fairly reached the inflecting state, and the Georgian seems still to 
waver between the two. In consequence of these diflerent slagt^s 
of development, Uslar hesitates finally to fix the position of Geoigtan 
in the family, residing it as possibly a connecting link between 
groups 1 and 2, but possibly also radically distinct trom both. 

Including all its numerous ramifications, the Georgian or southern 
group ocoupies the greater t^rt of Transcaucasia, leaehing j^rom 
about the neighbourhood of Ratoum on tlie Euxiiio eastwards to the 
Caspian, and merging southwards with the Armenians of Aryan 
stocK. It comprises altogether nine subdivisions, as in the sub- 
joined table : — 

1. The Gbomians Pbopbi, who are the Jberian* of the sneionts end the 
Qnuga of the Rnisiane, but who ».! themielv«N Katthalimam, and who in 
medliBva] times were maiien of the Klou and Uppei Kur oa far aa lt« Junction 
with tho Alssan. 

8. The iMsaiTiAai, west of tlie Sursm mountalna aa far us liver Tachonis* 
Tkehall. 

8. The OuaiAVi, betweea the Itlon and Lasiatan. 

4. The LASse of LMlitu on the Euzlne. 

f. The SwAKiTBiASS, Shvajm, or SwAMJAxa en the Upper Ingor end TicliMili- 
Thehsll rlvera 

a. The liiMOBauAm^ betwaan riven Tachenla-Txcholi, Kion, Ingnr, and the 

Blsek Sea. 

J: ThSiSS*" th.Ai««i.n4 

» ThaKnim.., !. J 

All these formed jointly the ancient kingdom of Iberia, whose 
mep'IU or king" resided at Mtzkhet till 469 a . d ., when the sent 
of Mvemment was removed to the neighbouring Tjihlissi or Tjihilis- 
kaiaki, i.a, “warm town," so called from its thermal springs. 
Thia place has ever since continued to be the coital of the king- 
dom, and now boars the abbreviated name of Tiflis. The repre- 
sentative branch of the race have always lieen the Kurthalinians, a 
name which the native Christian chroniclers profess to trace back 
to Khartloa, second son of Thargamos, son of Japhet, son of Noah. 
From Tharj^mos all their tribes are by their writers called, collect- 
ively, Thammoasiani, and from Khartlos their country receives 
the name of Karthveli or Karthli But no weight cun be attached 
to these genealogies and etymologies, which would doubtless uevor 
have been heard of but for the national desim to connect the race 
with the Mofiaio account of the dispersion. It is now pretty well 
•atahlisheil that the Oeorsfians are tiie descendants of the abongines 
of the Pambaki highlands, and that they found their way to their 
pfaoent hones from tks south-east some four or five thousand yean 


•go, T^bly under pre s f u ro trom tho great witoo of Ama migra- 
tion flowing from the Eniuian table-land wiotwardo to Asia M»or 
and Euiope. The terms Georgian and Orusya an simply eorrup- 
tions of the Persian as in Gnijistan-«Gaijlana*-Oeoigia. 
The Georgians prosier are limited on the east by the AJamn, on the 
north by the Caucasus, on the west by the Meskhian hills, aepaimting 
them ftom the Imoritiana, and on the south by the Kur river and the 
Karadagh and the Paniliaki mountains. Southwards, however, no 
hard and fast ethnical line cau be drawn, for even immediately 
south of Tiflis, Qeoigians, Aimenians, and Tatars an found inter- 
mingled contusedly U^ether. 

The Geor/^an lace, which represents the oldest elements of 
civilization tn the Caucasus, is diatinguished by some excellent 
mental f|Uslttie8, ond is osiiecially noted for petsonal counigs and a 
passionate luve of music. The iieople, however, an described as 
fierce and cruel, and addicted to the vice of intemjietsnoe, thong^ 
Von Thielmann speaks of thorn as “ rather hard drinkers than 
drunkards." Physically they are a fine athletic race of pun CaiN 
casiau type ; hence during the Moslem ascendency Georgia supplied, 
next to Circassia, the laigest iinmber of female slaves for iJbe Tuikish 
haiems and of recruits ior the Osroanli armies, mon especially for 
the select corps of the fsiiious Mameluka 

The social oiganization rested on a highly aristocratic basis, and 
the lowest classes were se|Miiated by aeveial grades' of vassalage ilrom 
the highest. But since Iheir incoijKiration with the Russian em- 
pire, these relations have become greatly modified, and a mon 
sharply defined middle class of morphaiils, traders, and aitiians has 
been developed. The p wer of life and death, formerly claimed and 
frrM>ly oxeicised by the nobles over their serfs, nos also been expressly 
abolished. They sre al together at present in a fairly well-to-ao con- 
dition, and it cannot be denied tliat under the Russian odniinistra- 
tioii they have liecoriie industrious, and have made oonsidenble mesal 
and material progress 

Missionaries sent by Constantine the Great introduced Christi- 
anity about the beginning of the 4th century. Their efforts west 
greatly aided by the exemplary life of a female slave named Nina, 
wlio cume into Georgia during the roign of King Miriam (265-818), 
and who occnjiica a prominent place in the cccleBiastical records of 
the country. Binco that time the people have, under severs pressurs 
from sunounding Mahometan communities, remained faithful to the 
principles of Christianity, and are still amongst tlie most devoted 
aiiherents of the orthodox Greek Church. Indeed it was their 
attachment to the national religion that caused them to call in the 
aid of the Christian Muscovites against the proselytizing attempts 
of the Bhiite Peisians— a step which ultimatriy brought about their 
political extinction. 

As already stated, the Karthli langaa|B;e is not only fundamentally 
distiiK^t from the Aryan linguistic family, but cannot be shown to 
tiossfbs any clearly ascertained affinities with cither of the two north- 
ern Caucasian groups. It resembles them chiefly in its phonetie 
system, so that accoiding to Rosen (Spradte der Ltuen) all the lan- 
guages of central and western Caucasus might be ada(]uatsly rendered 
by Ihe Qeoi giau olphaliet Though certain (y not so harsh as the Avar, 
Seighian, and other Dughestan Janguagus, it is very far from being 
euphonious, and thefret]ueut recurrence of such sounds as ts, da, 

khy khh. gh (Arab. A)f 9 (Arab. ^), for all of which thers are 

distinct characters, renSers its articulation ratlier more eneigetic and 
rugged than isagrmble to ears accustomed to the softer tones of tho 
Irenian and western Aryan tongues. It plants great facilities for 
composition, the laws of which are verv re^ar. its |)ecnliar mor^ 

S holonr, standing midway between agglutination and true inflexion, 
\ weliillustrated by its simple declension common to noun, a^jeo- 
tive, and pronoun, and its more intricate verbal coqjmtion, with 
its personal endings, seven tenses, and incorporation of pronominal 
subject and object, all showing decided progress towards the inflect- 
ing structure of the Aryan and Semitic tongues. 

Georgian is written in a native alphabet obviously based en the 
Armen wn, and like it attribnted to St Mesropins (Mesrob), whe 
flourished in the 6th century. Of this alphabet there are two formic 
differing so greatly in outline and even in the number of the letters 
that they might almost be regarded as two distinct aiphabetie 
systems. The first and oldest, used exclusively in the Bible and 
litirgical works, is the square ormonnmental Khviauri^ i.s., “sacer- 
dotal," consisting of 88 letters, approaching the Armenian in apfiesr- 
ance. The second is the Mkhaa/Hkli khilXf t.8., "soldieFs hand, ' 
used in ordinaiy writing, and consisting of 40 lettcm, neatly sboM 
and full of cnrvtfs, hence at first sight not unlike the modern Bup- 
mese form of the PalL 

Of the Karthli language there are several varieties ; and, bMdM 
those comprised in the above table, mention should lie maile of m 
Kakhetian current in the historic province of Kakhetia. A oi^ 
tinotien is sometimes drawn between the Korlhaliniawi proper aim 
the Kakhetians, but it rests on a purely jiolitioal Imsis, having oiy- 
nated with the partition in 1424 of the ancient lissriM 8Sta^ 
into the three new kingdoms of Kartkalinia, Kakhetia, and ImeMtia. 
On the other haiid, both the Las of LoziidsA and the Bwanian pre- 
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MBt forh Wioiii itructa ral MidTwlMd difftrmoM frouL llit oonunon 
tfpe thttt theytMin to itand rmthor in the loktion of dftor tonffM 
of dialocti to the Goorgian propor. iUl dorift obfioiuily from 
• **>■»">«" ioiiioi, hat havo been dofeloped independently of 
nthm. The 2 Him or Motok appeaie to be fundamentally a Kuttian 
or Tdietobens idiom affected Vy Oeoi|^ infloenoeiL 
The Bible ia mid to hare been tnnelated into Georgian oh «wiy m 
the 0th oentoxT. The extant renion, howerer, datee only from the 
8th oantiDT, and ia attribated to Bt Bnthymiaa. But even ao Jt ia 
far the moot aneient work known to exiat in the 
in importance ia, perhapa, the enriona poem entitled Tkt Anumn of 
TWitf mid JVaitofi or Tha man dothod in tAa pmUh^i 

Ain, attribated to Roaterel, who lieed daring the proaperoua ni^ 
of Qoeen Thamar ^Ith oentOT^ Pxinoe Leonidae of Akhmeti in 
Kakhetia ahowed Baron eon Thielmann a rare and Ytty old ^ of 
thia poem, written on fine hemp paper in exqmaite Mkhodrnu char- 
actera, and embelliahed with aiabiMqnea and miniatures endently 
tlie work of an eminent artiat Other noteworthy compoaitions m 
Ae nationA epioa of the Barmniani and the JKodomioni, wd the 
prose romanoea of Fiirmmkmi ULdDar^an/iani, the former by Sarg 
of IhmoffTi, the latter by Moai of KhonL Apart from them, the 

^ If* I m ■ wntitiM. 


01 inmogn, um ny auu auuiu. — 

great bnfli of Geoi^^ literatare ooniists of ecdeaiaatioal wntinga, 
hymna aamd and profane, national oodea, and chroniclea. _ 
'teBwon Mai TOB^leliMnxi’t /ptmMr in <*« Cawsamu, 
lb truMtated by hr Cliarlet Heneage, London IS76; Fr MUIln n JSthwy 
and Mw d&tOntr iFonarra, Vlonna, 1868. Anton Schlofnw 

Ilia flinsnl P. V Ueiar, numoroui pnpan In the Bnlletinv of the ^t^ldntU 
tandrtale dee Sdeneae de Saint P«t«*r«bourg for 1869, Ac.; M. 
dSV&drmtmrt ntelOw 4 ia qramttiatrf oirptjmm St Petewhurg, IH.a, Hichel 
telmew'i paper In itieiie dAntkropologif, April 16. 1878. lA 11 K.i 


OEOKGIA^ 

I« BlmroBT, Goudition, abb RKAouacBa. With Map. 
Copyright, 1879, hy Charlu Saribner^i Sant. 

G eorgia, one of the thirteen original States of the 
American Union, has Tennessee and North Carohnti 
on the N., South Carolina and the Atlantic Ocean on tlie 
E., Floi^ B., and Alabama W. The Savannah river 
separates the State on the R from South Carolina , the 
Bt Mary's, on the S., divides it in part from Florida ; the 
Chattahoochee, on the W*, flows between Georgia and Ala* 
bama for nearly half its course. G^rgia lies between 30* 
jr 89" and 85* N. lat, and between 81* and 86* 53' SH" 
W. long. It is 320 miles long from N. to 8., aud 256 
milee in its greatest breadth from £. to W., with an area 
of 68,000 square miles. 

— Georgia has three distinctly marked loneii, 
varying in soil, climate, and productions. Her sea-ooast 
is to that of the Carolines, being skirted by fertile 

separated from the mainland by narrow lagCH»ns or 
by sounds. This section is essentially tropical. Banning 
St the sea-coest, a giadnally ascending sandy plain extends 
northward and westward as far as the head of navigaticm 
on the Savannah, Ogeechee, Oconee, aud Ocmulgee rivers, 
where it meets a Primary formation. Au^sta, Milledge- 
ville, and Macon indicate the northern limit of this tract. 
Here begins the hilly and finally mountainous region, tbe 
most extensive, fertile, and salubrious of the State. A 
aeoond plateau, 60 or 70 miles broad, etretches above the 
falls df the rivers until it meets the suutberuniost ranges of 
the mat Appalachian chain of monutams witich traverses 
Virginia, North Carolina, and northern Georgia under the 
name of the Blue Ridge, and is finally lost in Alabama. 
This picturesque district extends in Georgia from Rabun 
eonntj in the north-east comer of the State to Dade in the 
extreme norUi-weat, where the summit of Lookout Moun- 
tain dominates the valley of the Tennessee. Here are the 
•onms of the two principal rivers of the State ; here is the 
gold-producing region ; and here is also the theatre of some 
^ the moot aanniiinary battles of tbe civil war. The 
elmtiona of the Blue Ridge vi^ from 1200 to 4000^ feet. 
In the sontii-east of tbe State is the extensive Okefinokee 
swampy which has an estimated circumference of 180 miles, 

^ TMilsismtatsdhwe, witk the oonieiit of Msssn Ohsrlsi 8cnbQer*e 
BOOS, of Mew Tofk, fron their work eatitlad Oaargja: itt Bitiory, 
O rndm m , tmd Rtttmrm^ by Bsmoel A Draka ^th Mspi Not 7 
Teik.lfi7t. CtopyiilM 1079, by (IhsrlM Scsihaw'i Bom. 


is fiU^ with ^Is and islands, and is thfi congenial home 
of alligators, liiards, and other teptilee. 

i^iWs and Harboura, — ^There are many fine rivers in 
Georgia. A north and sonth line passing through Macor 
would nearly divide the streams flowing into ^e Atlantis 
from those discharging into the Gulf of Mezioa The 
Savannah, Ogeechee, Altamaha, Santilla, and St Mary's 
fall into the Atlantic, and the Chattahoochee, Mint, and 
tributaries of tbe Suwanee flow to the Gulf coast The rivers 
are generally navigable for steamboats to the falls which 
occur on the great central plateau of the State — that is to 
say, the Savannah to Augusta, the Oconee and Ocmulgee 
(confluents of the Altamaha) to Milledgeville and Macon, 
and the Chattahoochee to Columbus. Besides their ordi- 
nary purposes as avenues of travel and commerce, her rivers 
have given to Georgia the character of a manufacturing 
State, and she is developing and increasing their abundant 
water-powers with energy and success. 

The Savannah is formed of two small BtreoniB which rise near 
the North Carolina line, and unite on the boundary between S. 
Carolina aid Georgia in Hart county. Flowing thence in a nearly 
S.S.E. direction for 460 miles, it enters the Atlantic near 82* N. lat 
The Savannah is navigable from November to June. Ships ascend 
, it 18 miles to the ci^ of Savannah, steamboats to Augusta, 280 
j miles, and by means' of a canal around the falls there, constructed in 
' 1645, light draught vessels navigate it 160 miles higher. This canal, 

. 9 iiiiloB long, furnishes the water-power of Augusta. The river is 
• here about 800 yards wide. From Augusta the traveller descends 
the Savannah through the cotton-fields of the table-lands, and tbe 
long reaches of semi-tropical vegetation dominated by groves of livo 
oak, to the rich rice plantations of the soaboard. 

The Chattahoochee is one of the largest and most interesting 
rivers of Georgia. It rises on the declivity of Iho Blue Ridge, in 
Habersham county, in the N.E^ of the State, pursues a devious 
S.W. courso through the gold region of np^ Oeoigia until it 
reaches West Point, on the Alabama frontier. It then flows nearly 
south to the Florida State line, where it is joined by the Flint, when 
tlic two streams flow on through Florida to tbe Gnif nnder the name 
ot the Appalaohicola. Large steamboats ascend the Chattahoochee 
in the season of navigation to Columbus, 860 miles from the Gulf. 
The whole estimated length of the river is 660 miles. The falls at 
Columbus create a valuable water-power, constituting that city one 
of the three important manufacturingeentres of theState. Justabove 
Columbus the Chattahoochee is broken in picturesque ra^iids, over- 
looked by a rocky cliff called the ** Lover’s Leap,” which is the 
subject of an intoresting legend. Besides Columbus, the towns of 
West Point and Fort Games are the most important on the 
Chattahoochee in Georgia : Appalachicola at its emoonchure on the 
Gulf is its shipping and distributinff port, but is decreasing in im- 
portance since the railway system of the State has assumed a large 
share of the traffic onco confined to the navigable streams. 

The Oconee and Ocmulgee rise near each other, in the N. of tho 
State, flow through its centre to within 100 miles of the sea, when 
their united streams j^s on 8. K to the Atlantic under tlie name 
of the Altamaha. Milledgeville, the former coital of Georgia, is 
cm the Oconeo, and Macon on the Ocmulgee. Darien on the Alta- 
maha is reached by vessels drawing 11 to 14 feet of w'ater. The Og- 
I eecboe, rising also in the north, is about 200 miles long. It drains 
the country between tbe Savannah and Altamaha, entering the At- 
Umtio a few miles south of the Savannah. The Ogeechee is navi- 
nble for light vessels 80 or 40 miles, and for keel-boats to Louisville. 
The Itotiaa aud St Mary’s drain the sonth-eastexn counties, and 
are each navigable 80 or 40 miles for sloops. Tbe Flint, Ockloconee, 
and Suwanee drain the south-western counties ; the Flint is navi- 

f ible to Albany, 260 miles from tbe Gulf, for steamboats. The 
allapoosaand Coosa, head-waters of the Alabama, and thcHiawassee, 
one of tho sources of the Tennessee, rise in the mountains of Georgia 
—the last, however, finding its way to the Gulf of Mexico by the 
Ohio and MissisBippi valleys, 

Georgia hii about 1 28 miles of sea-coast, but has few good 
harbours, except within the rivers emptying upon it St 
Mary's, Brunswick, Darien, and Savannah are the principal 
The of islands lying off the mainland produces the 
celebrated Sea-island cotton, bnt owing to the changes 
brouglht about by the secession war it is now little cultivated. 
Tliese islands are fiat, and generally little elevated above 
the sea. Otunberland island, one of the most attractive, 
is nearly 30 miles long. It is covered with magnificent 
forests of oak, and its shores are skirted with palms, 
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palmetto$, and tropical ahrubbeiy. Other islands from S. 
to N. are Jykilly St Simon’s, Sapello, St Catharine’s, 
Ossabaw, and CabbagCi The SU Islands, with the main 
shore, constitute a coast of 480 miles. St Andrew’s, St 
Simon’s, Altamaha, Doboy, Sapello, St Catharine’s, and 
Ossabaw are the principal sounds. 

Climate^ SoU^ and Produdions , — ^The central and 
southern portions of Georgia, including the seaboard, are 
subject to excessive heats in summer. At Savannah obser- 
vations show the mean temperature for July to have some- 
times reached QO** Fahr. In the northern district of the 
State the same season is cooler and less enervating. Indeed, 
the mountain region is becoming noted for its genial and 
healthful climate, and is attracting invalids and pleasure 
seekers from all parts of the Union. In the low marshy 
lands lying contiguous to or upon the coast, malarious 
fevers prevail In spring and summer. The belt of country 
stretching from Augusta across the State to Columbus, 
having a width of from 30 to 60 miles, is pronounced a 
very healthy district. At Augusta the mean summer tem- 
perature is about 79^ the winter 47^ At Atlanta careful 
observations give the average of summer heat as 75°, and 
winter 45°. Diseases of the respiratory organs are rare 
among natives of northern and centi^ Georgia. The 
interior is comparatively free from the dreaded epidemics 
cholera and veilow fever, and Savannah and the coast are 
rarely visited by them. 

There is in Georgia os great diversity of soil as of climate. 
Beginning with the Sea Islands, which are composed of a 
sandy alluvium, intermixed with decomposed coral, we pass 
from the rich alluvions near the coast, in which the great 
rice plantations are, to the thinner soil of the Fine Belt, 
sometimes inaptly denominated Fine Barrens. These are 
at present valuable for their timber and naval stores, but 
are susceptible of cultivation. The middle region consists 
of a red loam, once productive, but from long cultivation im- 
poverished. With the aid of fertilizers it produces cotton, 
tobacco, and the cereals. We now reach the so-called 
Cherokee country of the north, containing lands among tlio 
most fertile in the State, lands which, notwithstanding their 
tillage from an unknown period by the aboriginal inhabit- 
ants, grow wheat, corn, Irish potatoes, pease, beans, Ac., 
abundantly. Cotton may also be successfully cultivated, 
but with less advantage than in other districts of the State. 
This fibre is chiefly produced along the fertile bottom-lands 
or contiguous uplands of the rivers. The same lands yield 
rice, Indian corn, and sugar. Middle and south-west 
Georgia are the most productive cotton areas. In the south- 
west the soil, though light and sandy, produces cotton. In 
southern Georgia there are millions of acres of magnificent 
yellow pine forests of great value for house or ship-building, 
and in these forests turpentine plantations have been opened. 
The live-oak, also valuable for ship-building purposes, 
abounds in the south-east of the State. The swamps afford 
cedar and cypress, the central region oak and hickory. 
Walnut, chestnut, ash, gum, magnolia, poplar, sycamore, 
beech, elm, maple, fir, and spruce trees are found in differ- 
ent localities; but in the older settled districts the original 
forests have disappeared. 

It is frequently said that there is nothing grown in any 
of the States except Florida that Georgia cannot profitably 
produce. A few of the tropical fruits of Florida cannot be 
raised in Georgia, but all those of the temperate zone suc- 
ceed well Tobacco may be grown in any part of the State, 
although it is not extensively cultivated for export Cotton 
is the great crop of Geoigia. She ranks tUrd among the 
eight cotton States, having exported or consumed in her 
own manufactures, for the year ending September 1678, 
604,676 bales, worth at the point of export $30,000,000. 
Of this crop 3608 bales is classed as Sea island. Her | 


crop for 1877 was 491,800 bales. The counties of Burke, 
Dougherty, Lee, Monroe, Stewart, Snmter, and Washington 
yield 25 per cent of the whole product of the State. 

The emancipation of the slaves in the Soutliern States has 
naturally produced great and important changes in the 
labour system of that section. The planter must now pu^ 
chase the labour he formerly owned. The black is free to 
dispose of his labour to the best advantage. The contracts 
for labour are of three kinds, — for money wages by the 
month or year, for a share of the crop, or for specific rent 
in money or products. The first has been practised to a 
limited extent by the best and most prosperous planters. 
The share system has been the one generally adopted, 
because the blacks greatly affected quasi-proprietorsbip ot 
the soil, and because the owners were inexperienced in the 
management of free labour, and not inclined to come 
personally in contact with it. The share varies in different 
localities, but usually one-third to half the crop goes to the 
labourers, the landlonls furnishing the necessary tools. The 
readjustment of labour in the south is watched with the 
keenest interest in other sections of the Union as one of the 


difficult problems growing out of the suddenly changed 
relation l^tween white and black ; and though some traces 
of his original servitude remain a cause of irritation between 
North and South, the agreement between the enfranchised 
black and his late master is likely to be harmonious, where 
each is so dependent on the other as is the case in the 
cotton-growing States of the Union. 

Staiistics. — A carefully tabulated statement shows that, in sdditioA 
to her cotton crop, Georgia produced, in 1876, 28,620,000 bushels of 
Indian corn, valued at $14,172,000 ; 2,840,000 bushels of wheat, 
worth $3,805,600 ; 5,700,000 bushels of oats, worth $3,876,000 ; and 

23. 600 tons of hay , worth $84 7 , 628. To these princi()al cto|ms should 
be added ttie timber and naval stores exported from Atlantic out- 
ports. in January 1877 there were m Georda 118,800 horses, 
404,000 oxen and other cattle, 96,200 mules, S^0,400 milch cows, 

378.600 sheep, and 1,488,100 swine, having a total valuation oi 
$30,815,117. The State is admirably adapted for stock-raising, but, 
as cotton culture offers the quickest retunis, it has hitherto engrossed 
the attention of nlanters and farmers. The grain and root crops are 
Inrgeiy cultivated for the siipiiort of the agricultural population. 

The rice crop of Georgia in 1870 was 22,277,380 tb; tobacco, 
288,506 lb; molasses, 558,192 gals.; wine, 21,927 gals.; sugar, 
644 hhds; sweet potatoes, 2,621,562 bush. ; Irish potatoes, 197,101 
bush.; butter, 4,499,572 lb; honey, 610,877 lb; wool, 846,947 
Ib, increased in 1878 to about 1 ,000,0001b. The latest official census 
shows that 6,831,856 acres, valued at $94,559,468, arc improved in 
farms; value of farm imfdements and machiiieiy, $4,614,701 ; esti- 
mated value of all farm products, $80,890,228 ; estimated value of 
manufactured products, $81,196,115. The total valuation of the 
State in 1870 was $268,169,207, against $645,895,287 in 1860. 
The decrease is owing to the emancipation of the slaves ; hut the 
State is steadily gaming ground in increased acreage cultivated, 
increased number and value of manufactories, and mcreoaed pro- 
ductive oa|)acity everywhere. 

Jlfineral products . — Gcoima was perhi 
the Spaniards who in vadedFlorida were 
discovery in California, the “ placers *’ of northern Georgia were pro- 
fitably worked for many vears ; but since 1852 their produce nas 
almost wholly ceased. The gold-bearing region is comprised in the 
counties of Lumpkin, Baber&am. Forsyth, and Hall,— the precious 
metal being found in the alluvial deiiosits of the streams, and also 
intermixed with the quarts rock of the hills. A branch mint was 
established by the Government at Dahlonega, the shire town of 
Lumpkin county. In 1858 it coined gold bullioD of nearly half a 
million dollars’ value ; but, as in California, Gie placer^ or surface 
deprosits, have become exhausted. Besides this precious metal, 
Georgia contains, mainly in N. G. or Cherokee Georgia, coal and 
fossillferonB iron ore distributed along the ridges between the Ten- 
nessee and Alabama border. The Cohutta mountains contain 
copper, and also silver and lead ores. Iron ore, manganese, slate, 
baryta, and brown hosmatite ate found on the western declivity of 
this range. Between the Cohutta mountains and the Blue Ridj^ is 
a vein of marble, and adjacent to it are the gold-bearing schists, 
which reappear on the south side of the Blue Hid|ff. Other 
minerals are granite, gypsum, limestone, Bicnite, marl, burritone, 
soapstone, asbestos, diales, tripwli, fluor spar, kaolin, porcelm 
elay, arragonite, tourmaline, emerald, cainelian, ruby, opal, calce- 
dony, agate, amethyst, jasper, garnets, schorl, zircon, rose-quartz, 
beryl, and even diamonda. 


the £1 Dorado of which 
ri search. Before the gold 
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AfNlaKdik— The liteet offidel oennu of GeoigU (1870) givei a 
popolmtioii of 1,184,700 eonli, 888,928 being white and 545,142, or 
nearly one half, black. This population is distributed among 188 
oonuties, which include 6 cities and 184 incorporated towns. 
Oeorg^ which ranks tenth in area, is the twelfth of the Union in 
respect to population. Though showing an increase of 127,423 
peiMns in the previous decade, which embraced the period of the 
war with the North, she has fallen behind one in her rank ; but 
indications of prosperity in her agricultural and manufacturing in- 
terests warrant the belief that Georgia will show a marked gain in 
1880. A large proportion of this anticipated Increase may be con8- 
deiitly assigned to the northern section of the State, though the 
middle section is at present most thickly settled. 

Counties. -^There are 188 counties in the State, vis. i^Appling, 
Raker, Baldwin, Banks, Bartow, Berrien, Bibb, Brooks, Bryau, 
Bullock, Burke, Butts. Calhoun, Campbell, Camden, Carroll, Cass, 
Catoosa, Charlton, Chatham, Chattahoochee, Chattooga, (Clarke, 
Cherokee, Clay, Clayton, Clinch, Cobb, Coflee, Colquitt, ColuinbiSp 
Cowetta, Crawford, Dade. Dawson, Decatur, De Kalb, Dodge, 
Dooly, Dougherty, Douglas, Early, Echols, Effingham, Elbert, 
Emmanuel, Fannin, Fayette, Floyd, Forsyth, Franklin, Fulton, 
Gilmer, Glasscock, Glynn, Gonloii, Greene, Gwinnett, Habersham, 
Hall, Hancock, Haralson, Harris, Hart, Heard, Henry, Houston, 
Irwin, Jackson, Jasper, Jeflerson, Johnson, Jones, Lanrens, Ijee, 
Liberty, Lincoln, Lowndes, Lumpkin, Macon, Madison, Marion, 
M'Dame, M'Intosh, Meriwether, Miller, Milton, Mitchell, Monroe, 
Montgomery, Mor^n, Murray, Muscogee, Newton, Oglethorpe, 
Pauloing, Pickens, Pierce, IMke, Polk, Pulaski, Pntnam, Quitman, 
Rabun, Randolph, Richmond, Rockdale, Schley, Scriven, Spalding, 
Stewart, Sumter, Talbot, Talinfero, Tatnall, Taylor, Telfair, 
Terrell, Thomas, Towns, Troup, Twiggs, Union, Upson, Walker, 
Walton, Ware, Warren, Washington, Wayne, Webster, White, 
Whitfield, Wilcox, Wilkes, Wilkinson, and Worth. 

evties and Towns. — Geoigia has no laige cities. Savannah, the 
chief sea-port, has a pc pulatiun of about 80,000 ; Atlanta, the 
capital, 85,000 ; Augusta, 28,788 ; Macon, 10,810 ; Columbus, 
7401; Athens, 4251; Millcdgeville, 2750; and Rome, 2748. The 
important towns are Albany, Americas, Bolnbridge, Brunswick, 
Cartersvillc, Covington, Cutlibort, Dalton, Daw8on,^toiiton, Fort 
Valley, Griffin, La Grange, Marietta, Newnan, Thomasyillo, Val- 
dosta, Washington, and West Point. Columbus, Ainericus, Atlanta, 
and Rome, as well as Savannah, are considerable shipping pointSi 
for cotton ; Athens is the seat of the university of Georgia ; 
Augiutaand Columbus ore manufacturing centres ; Macon has three 
religious colleges ; Danen, Brunswick, and St Mary’s manufacture 
and export lumber. Anderson ville, In Sumter county, acquired 
terrible celebrity during the civil war as the site of the chief mili- 
tary prison of the Southern Confederacy. Atlanta is by far the best 
example of rapid growth the State afibrds. From a population of 
21,189 exhibiM by the census of 1870 the city advonccxl to 85,000 
in 1876. It is a railway and manufacturing centre. In the vicinity 
and for its possession were conducted some of the most important 
military operations of the secession war. 

ifafii(/ac<iurss.--Geoigia is the foremost southern State in her 
railway and manufacturing enterprises. Both have been chiefly 
devclo[j6d sinoe the war, from which everything in the south of the 
Union dates. Her rivers and railways aflbrd abundant facilities 
for the movement of merohandiso us well as crops. Her streams 
also provide excellent and unfailing water-power. In the develop- 
ment of her industries a groat future is predicted for Georgia. In- 
deed some of the more sanguine claim that she is already Doming 
a formidable rival of New England iu the manufimture of cotton and 
woollen labrics. 

There are in the State 88 cotton factories, with 123,288 spindles 
and 2125 looms. There are 14 woollen factories, with 4200 spindles 
and 185 looma Augusta aud Columbus take ^e lead in the num- 
ber and cauMity of these works, for which certain important advan- 
tages are cfaimM. The water-power is so ample that the mills are 
run by it alone. The streams do not freeze in winter. The cotton 
and wool are grown at the factory door, saving to the mill-owner the 
cost of tnuiiporting bis raw material from a great distauce. Labour 
is cheaper. Finally, the State in order to encourage the investment 
of foreign capital iu manufactures, has by law exempted such capital 
fW>m taxation for ten years. The product of the Georgia mills finds 
a ready market in the Southern and Westeni Statej. It is asserted 
on good authority that during theyeanl875, 1876, and 1877— years 
of unparalleled depression to the maiiuracturing interests of the 
United States— the mills of Geoigia, esiiecially those of Augusta and 
Oolombui, were never idle, and a handsome return on tlieir iu- 

veeted oiupiteL Besides the 52 factories which convert so laiga a 
ahare of ner raw product into cloths, there are 1875 grain i^ls, 
baring 1458 mn of stones for corn and 556 for wheat. There are 
784 eawmille, 77 waggon and oarriam factories, 8 iron-furnaces, 7 
iron-fonndiiei, 11 limekilns, 4 potteries, 88 tanneries, 6 turpentine- 
diprillewif, 2 rollingf mills, 5 paper-mills, 12 furniture manufac- 
torise, 8 rioe-mills, be. The manufacture of rope, bagging, twine, 
tobaeeo, ioe, sashes and blinds, agricultural implements, boilers and 


maohinerv, fertfliaeii, ba, Is oanied on more or less eactanalviljK 
Besides Angasts and Columbus, the kmst msnulkctBring dty ol 
the State, there are cotton fketories at Athens, Macon, West Point, 
Decatur, and Atlanta. The latter city also hae large iron wotka. 
Thomasville, Dalton, Albany, Marietta, and Rome are also manu- 
facturing points. 

Commaree.— Lam vessels can enter only four harbours, viu 
Savannah, Darien, Brunswick, and St Maiy’s. The inlets or sounds 
which divide the coast islands from each other or fiom the mainland 
are generally only navirable for small craft At mean low tides the 
bar of the Savannah (Tybee entrance) has 19, the Altsmaba 14, 
that of St Simon’s sonnd (entrance to Brunswick) 17, and that of 
St Mary’s nver 14 feet of water. Savannah, Branswick, and St 
Maxy’s are porta of entry. Cotton and lumber are the principal ex- 
ports. Of the former 610,419 bales of Upland, and 11,809 of See 
island were exported during the year ending September 2, 1878 
The shipment of wool for the same time was 98s, 889 lb. These 
figures snould not be taken to represent the crop of the State. The 
ship-timber, boards, deals, clapboards, bo., are ohiefiy shipped fhnn 
the other ports. About 100 vesseb, of 22,000 tons bimlen, ate 
employed in the foreign and coastwise trade. For the year ending 
December 81 , 1878, the total tonnage of the port of Savannah was— 
entered, 280,995 tons foreign and 885,582 coastwise; cleared, 
223,885 foreign and 418,958 coastwise ; value of imports 1505.698. 
and of exports (24,014,585. In the distriot of Brunswick and 
Darien the entries wore 124,711 and tlie clearances 82,579 tons, 
valne of exports (1,080,948. The St Mary's entries were 18,052 
tons foreign and 20,085 coastwise ; value of exports (120,186, and 
of imports (1421. 

Atlanta, Columbus, Macon, Albany, and Augusta are 
railway centres. In 1860 there were in (Georgia 1404 miles of com- 
pleted railway ; in 1878 there are 2840 miles. ’I'he Atlantic and 
Gulf Railway crosses the State from Savannah to Baiubridge, in 
the extreme south-west, on the Flint river. It is 286 miles long, 
passing through Blaokshear, Valdosta, and Thomasville (fri>m 
which there is a branch line to Albany — 58 mUes— and Maoon)| 
while from Dupont there is a junction with the Florida lines. 
The Brunswick and Albany also extends from the coast at 
Brunswick to Albany, 172 miles, whence it is to bo continued in 
a westerly direction to the Chattahoochee, in Early county. A 
third line connects Brunswick with Macon (187 miles) ; and an- 
other, tlie Central Georma, unites Savannah with Macon and 
Atlanta (294 miles). The Central Georm works a branch-line 
from Millen to Augusta ; the Millcdgeville and Eatenton fVom 
Gordon to Eatonton (22 miles); the South- Westom from Macon to 
Eufaula, Ala. (144 miles), with branches from Fort Valley to Colum 
bus (72 miles), Smithville to Albany (28} miles), Cuthbert to Fort 
Gaines (20 miles), Fort Valley to Ferry (18 miles), and Albany to 
Arlington (36 miles); the Maeon and Western Drum Macon to 
Atlanta ; aud the Upson County line from BaniesvilJe to Thomaston 
(16 miles). 

Atlanta is situated on the mat iron highways from Boston, New 
York, and Philadelphia to Mobile and New Orieans, and fhim Chi- 
cago to Florida. T^e Western and Atlantic connects Atlanta and 
the Gooigia system with the Tennessee lines at Chattanooga (188 
miles). Several great battles were fought for the possession of this 
railway during the secession war. The Atlanta and Charlotte Air 
Line extends to Charlotte, N.C. (269 miles). The Geoim railway 
connects Atlanta with Au^sta (171 miles^, with lateral lines from 
Camak to Wammton (4 miles). Union Point to Athens (40 miles), 
and Barnet to Washington (18 miles); it also works the Maoon aud 
Augusta line from Camak to Augusta (70 miles). The Atlanta and 
West Point (80 miles) unites those places. The Alabama and Chat- 
tanooga crosses the N. W. comer of the State, Tlie Cherokee extends 
from Cartersville on the Western and Atlantic to Rockmart (28 
miles). The Columbus and Atlanta, prqjected between Colnmbns 
and Rome, the Memphis branch (Rome to Decatur, Ala.), and 
Savannah, Griffin, and K. Alabama, nom Griffin to Newnan, to be ex- 
teniled to Guntersville, Ala., are in progress. The Geoigia Southern 
extends from Dalton to the Ala. Staie line (portion of Sdma, Rome, 
and Dalton road) : North-Eastern from Athens to Lulab (89 miles) ; 
Ocmnlgee and Horse Creek (7 miles); Rome Railroad, Rome to 
Kingston (20 miles). 

Government.— The exeentiYe power is vested in a governor elected 
for four years by a majority of the people. If there is no election 
by the tieople, the general assembly chooses one of the two receiving 
the liigbest number of votes. The legislative authority is conferred 


ary. The State judiciary' consists of a supreme court of th^ judges, 
who hold office for twelve years, one retiring every four years, aud of 
inferior courts, presided over by nineteen judges, appoints by the exe- 
cutive with Gie consent of the senate. Except in probate oasee, theee 
courtshaveoriginal jurisdiction, civil and criminaf, in law and equity. 
County courts are established in moot of the counties. There is an 
ordinary for eadi county eleoted for four yean, who bolds a court ol 
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oidiiiaiy ind mbtte. The organio law of the State now forbids 
dereiy or inTolnntuy lenritade exoept for the panieliment of crime. 
ImprUonment for debt, and legialation aHeotinff the free ezeroiM of 
that personal liberty g^ranteM to the citizen by the amendments 
to the constitution of &e United States, are also prohibited. All male 
inliabitants between eighteen and forty-flys are subject to military 
duty. There is a homestead exemption of $2000 on real and flOOO 
on personal property, except for taxes, for money borrowed or ex* 
pended on the homestead, or for labour or matenals used U|K>n it. 
The property held by a married woman at the time of marriage, or 
Bubs^uenily inherited or acquired by her, is not liable for the hus- 
band's debts. A married woman may also sue and be sued in matters 
pertaining to her separate estate, and may carry on trade as if single. 
Georgia is entitled to seven representatives and two senators in 
Congress. 

to the war, there was no common school 
system in Geoigio. Although a plan of public instruction was or- 
ranized at an earlier date, it was not given effect to until 1878. In 
mat year the schools were put in workii^ condition, and are now to 
be found in cveiy county of the State. The attendance in 1876 was 
— whites 121,418, coloured 57,987, showing a small but steat^ 
increase for the three years the schools had bBen in operation, ft 
computed by the school commission at 200,000 for 1879. 
The higher branches of education are well represented. As early 
ax 1801 steps for founding a university were taken at Athens. 
The first commencement took place in 1804. The college proper 
(Franklin College at Athens) annually admits free of chatge fifty 
meritorious young men of limited means,*’ and also such as may hie 
studying for the ministry who need aid. There is also connected 
with the university a medical college, located at Augusta, and 
an agricultural collego at Dalilonega, with nearly 250 students, 
wnusu tuition is free. The State college of agriculture and 
mechanic arts, also connected with the university, has a s|)ecial 
endowment derived from the United States of $240,000 ; the whole 
endowment of the university is $876,500. The university, exclu- 
sive of its cstablishineuts at Augusta and Dahlonoga, has five de- 
partments, 18 professors, and 200 students, with a libriLry of 14,000 
volumes, and two literary societies. Besides the usual collegiato 
course, there are a preparatory school and a law school Mercer 
College, at Macon, is a Baptist institution. It was founded in 1838: 
and until 1870 it was located at Penfleld, in Greene county. It has 
an endowment of $160,000, a libmry of 12,000 volumes, ami about 
185 stUilents. Besides the regular academic course, there are schools 
of law and theology. The lugh schools at Peutleld and Dalton are 
couuooted with this college. Emory Collego at Oxford, Newton 
county, was chartered in 1836. It is the pro[>erty of the Georgia and 
Florida conferences of the Methodist EpiHco|>al Church (South). The 
present number of students is 156. Emory has a valuable college 
apparatus and a good working library, but lacks an endowment. 
'Ime Wesleyan Female College at Macon was one of the ftrst female 
colleges, if not the first, in the world, its charter having Iwa 
granted in 1836. It has 200 students, and is the projierty of the 
Methodist denomination. Since 1840 degrees have been confened 
n I Mill 1080 graduates. The Southern Masonic Female College iit 
Ciiviugtoii Mlongs to the Grand Lodge of Georma, and is designed to 
silicate female orphans of freemasons. Pio Nono College at Mocou 
IS a recently established Catholic institution, chiefly founded by the 
effurts of the bishop of Savannah. The Atlanta University for the 
otlucutiou of negroM was established by the now extinct Freedmen's 
Bureau and vanoua charitable societies of the Northern States. It 
receives an annual appropriation from the Georgia leffislature’ of 
$8000. It accommodates 240 pupils. There ore a number of Insti- 
tutions, in addition to those enumerated, that are entitled colleges, 
but come more properly within the designation of high schools. 
There are also institutions for the blind (at Macon), and for the 
deaf and dumb (near Rome). 

of InitrtBt . — Perhaps the most beautiful scenery 
in Georgia is to be found in the mountain region 
traversed by tlie Air Line railway. About miles 
from the town of Toccoa the creek of that name falls 
1B5 feet over a precipice. Fifteen miles beyond Toccoa 
are the cascades of Tallulah, where the river descends 
successive terraces of broken rock between the walls 
of a chasm 800 feet deep. In this vicinity are the 
charming valley of Nacoocliee and Mount Yonah. In 
the extreme north-east is Rabun gap and the cascades of 
Eastatoia. Connected with this region, once the hunting- 
grounds of the warlike Cherokoes, are many Indian legends. 
The country between Atlanta and Ciiattanouga is deeply 
interesting from having been the battle-ground of opposing 
armies in the civil war. Kenesaw mountain, itself the scene 
of a bloody encounter, commands a view of the country 
which for two months the Confederate commanders disputed 


foot by foot Stone mountain, 9 miles from Decatur, is 
much visited. The Chattahoochee, in the neighbourhood 
of Columbus, is pictuiesque ; and Savannah is one of the 
most attractive and idiosyncratic cities of the Union. 
There are numerous mineral springs scattered over the State, 
which are much resorted to by invalids. 

UUiorif , — Before the arrival of Europeans the country 
now embraced in Georgia was inhabited by the Cherokee 
and Greek Indians. The Cherokees possessed the north, the 
Creeks the south. Both were very powerful and warlike, 
the Cherokees numbering 6000 warriors, and having 64 
towns and villages. To be more precise, the Cherokee 
country extended from the 34 th parallel north to the 
country of the Six Nations, and from the heads of the 
rivers emptying upon the South Carolina coast westwud 
to the Mississippi. The whole course of the Tennessee 
was within this magnificent domain, now mostly embraced 
in the four States of Georgia, Alabama, Mississippi, and 
Tenuessee. lu 1729 this extensive territory was surren- 
dered by treaty to the crown of Great Britain. The 
following year the Cherokees made formal submission to 
Sir A. Cuming, Bart 

Georgia was the only one of the original thirteen colonies 
that received any aid in its settlement from the Government 
of England. General James Oglethorpe conceived and 
executed the plan of founding an English colony in that 
portion of the Carolina proprietaries* grant between the 
Savannah and Altumaha. His purpose was to create an 
asylum in the New World where insolvent debtors, and 
persons fleeing from religious persecution, might begin life 
anew or enjoy religious freedom. By royal letters-patent 
issued in June 1732 tbe proposed colony was called Georgia 
ill honour of the reigning prince ; and the House of Com- 
mons granted 10,000, which was soon increased by 
private subscription to 30,000. Under the charter the 
trustees had powers of legislation, but could receive no 
reward for their services. Even grants of land to them- 
selves were forbidden. 

With 116 emigrants Oglethorpe sailed from England iu 
November 1732, arriving in the Savannah in February. 
He landed at the present site of Savannah, where he was 
soon after hospitably received by delegates from the Lower 
Creeks, who consented that the English might [leaceably 
inhabit among them. The next year a small number of 
Bavarians came over, and were settled in what is now 
Effingham county. Oglethorpe also established settlements 
at Darien, at Augusta, and on St Simon's island. In 1736 
the colony received considerable accessions of emigrants, 
with whom came John and Charles Wesley, the founders of 
Methodism. In 1738 the Rev. George Whitefield visited 
Georgia, founding tbe orphan-house at Bethseda, near 
Savannah, from funds chiefly collected on his tour in the 
northern colonies. 

Ant!c: 2 >ating invasion by the Spaniards of Florida, who 
claimed Georgia, Oglethorpe, on the renewal of war between 
England and Spain, led an expedition to St Augustine, 
Florida, which he besieged without success at the bead of 
2000 men. The Spaniards retaliated by landing in 1742 
a small force on St Simon’s island, from which they were 
expelled by Oglethorpe. They then abandoned further 
attempts. Slavery was introduced into Georgia about 
1750. In 1752 the trustees surrendered their privilegee 
to tbh crown, A royal governor and council were appointed 
to administer, in conjunctiou with delegates of the people, 
the government of the province. During the French and 
Indian wars the remote settlements suflered somewhat from 
iiicursionB of the Cherokees. The treaties of 1763 wkh 
France and 8|>ain extended the boundaries of Geor^a to 
the Mississippi on the W., and to St Mary’s on the.S. 
After this the colony flourished greatly until the bratkiaf 
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ont of war with England, at which time the colony was 
estimated to have a population of about 70,000 sonla. In 
1775 Sir James Wright, the crown governor, left the pro- 
vince. Delegates were sent to represent Geoigia in the con- 
tinental congress who signed the Declaration of Independ^ 
enoe. In 1778 a British land and naval force occupied 
Savannah and Augusta, but were subsequently compiled 
to abandon the latter place. In September of the same 
year a combined American and French force, under Lincoln 
and D’Estain^ unsuccessfully attempted the recovery of 
Savannah, losing nearly 1000 men in an assault. Augusta 
was reoccupied by the conquerors. Charleston being sur- 
rendered by General Lincoln in 1780, the patriots of South 
Carolina and Georgia were only able to maintain a partisan 
warfare, until the advance of General Greene from the north, 
at the head of considerable forces, resulted in the expulsion 
of the royal troops from those provinces. Georgia at the 
conclusion of peace ratified the several Acts constituting 
her one of the United States of America. She framed her 
first constitution in 1777, a second in 1789, and a third 
(which has been several times amended) in 1 798. 

In 1803 Georgia ceded to the general government all her 
territoiy west of the Chattahoochee, amounting to nearly 
100,000 square miles, out of which the States of Alabama 
and Mississippi were subsequently formed. The cession of 
Louisiana to the United States was of great benefit to 
Georgia in ending hostilities which the Spaniards were con- 
tinually inciting the Indians to commit upon the scattered 
settlements. By a treaty with the Creeks, Georgia became 
possessed of a lar^ tract in the south-west of the State. 
The second war with England (1812-15) involved Georgia 
in hostilities with the Indians on her western border, who 
were finally subdued by General Andrew Jackson. In 1821 
the cession of Florida to the United States relieved Georgia 
from the long series of Spanish aggressions beginning with 
her existence as a colony. 

In 1825 a serious difficulty arose between the State and 
national authorities in consequence of proceedings by tbe 
Georgia executive to extinguish the title to lands in the 
State held by the Creeks and Cherokees. The head chief 
of the Creeks, MTntosh, was assassinated by his people for 
signing away these lauds to the whites. By an Act of 
Congress passed in 1830, these Indians were subsequently 
removed to the Indian territory west of the Mississippi. 

Georgia formally seceded from the Union in January 
1861. The Government forts and arsenals were seized. 
The first military operations were on the coast In April 
1862 Fort Pulaski, one of the defences of Savannah, was 
recaptured by the Federal forces under Com, Du Pont St 
Hary^s, Brunswick, Darien, and St Simon’s island were also 
occupied. 

In the beginning of 1863 tbe Federal forces were in 
possession of middle and west Tennessee. In September 
they occupied Chattanooga in strong force, the Confederates 
falling back by tbe Western and Atlantic Railway to 
Lafayette, Ga. A further advance by General Rosecrans, 
the Federal commander, brought on the severely contested 
battle of Chickamauga, on the creek of that name (Sep- 
tember 20). The Federals retreated to Chattanooga, which 
was soon threatened by the Confederates under Bragg. In 
November the Union army under General Grant drove 
Bragg from all his positions. In the spring of 1864 the 
aonthem army was at Dalton, Ga., on the railway to Atlanta, 
which it coveM. In May General Sherman moved forward 
against this force a numerous and well-appointed Union 
army. Severe battles took place at Resaca, Kingston, and 
Allatoona Pass. A series of strategical movements, signal- 
ized by freqnent bloody conflicts li^tween the rival armies, 
resulted in the possession of Atlanta by the Union forces, 
September 2. From this point Sherman began in Nov- 
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ember hia memorable march across Geo^ to the sea. 
On December 10th he arrived in the neighbourhood of 
Savannah, oaptored Fort McAllister by assault, and occupied 
the city on the 21st. A cavaliy force under General 
Wilson entered Georgia from Alabama in April 1866, 
capturing Columbus, West Point, and Macon, and making 
Davis, the Confederate States president, prisoner. In June 
1865 a provisional governor was appointed for tbe State by 
the president of the United States. A convention assem- 
bled in October at Milledgeville, which repealed the ordin- 
ance of secession, abolished slavery, and declared the war 
debt void. A new constitution was framed and ratified in 
1 868, and Rufus E Bullock inaugurated as governor. The 
restoration of civil government under the new forms was 
not effected in Geor^ without complications which retarded 
ICS re-establishment on a solid foundation, but the amend- 
ments to the national constitution were at length adopted, 
and her senators and representatives were admitted to seats 
in Congress in December 1870. During the war Georgia 
furnished about 80,000 soldiers for the Confederate armies. 
She emerged from it with her industries prostrated, her 
treasury empty, her social and political system revolution 
ized, her most flourishing cities in ruins. Her great natural 
resources are fast advancing her to a commanding position 
among her sister States ; and these resources are developing 
in the hands of a free people with greater rapidity and 
advantage than when half the population was enslaved. 
Texas possibly excepted, no southern State has a greater 
future than Georgia. 


GEORGSWaLDE, a town of Northern Bohemia, on the 
borders of Saxony, in the circle of Leitmeritz, about b5 
miles E. of Dresden, with a station on the North Bohemian 
railway. Besides Old and New Georgswalde, it comprises 
Wiesenau and Philippsdorf, the latter a place which since 
1868 has attained celebrity through the miracles attributed 
to its image of the Virgin. Georgswalde was founded in 
the beginning of the 17th century, and ranks as one of tne 
oldest industrial centres of Bohemia, sharing with the neigh 
buunng town of Rumburg a reputation for excellent linen. 
The parish church is a fine building. In 1 869 the total popu- 
lation was 8220, of whom 5671 were in Old Georgswalde. 

GERA, tbe chief town of the principality of Rousi^chleiz, 
stands in a valley on the banks of the White Elster, 35 
miles S.S.W. of Leipsic. It has been all rebuilt since a 
great fire m 1780, and tbe streets are in general wide and 
straight, and contain many handsome houses. The principal 
builihngB are tbe churches of St Salvator’s and St Trinity, 
the town-hall, the building of the imperial bank and of 
tbe Gera bank, the music hall, and the central hall. Its 
educational establishments indude a gymnasium, a general 
town school (which contains a real school of the first order, 
a higher female school, and three citizen schools), a com- 
mercial school, a normal school, and a weaving school The 
castle of Ostersteln, the residence of the prince of Reuse, 
dates from the 9th century, but has been nearly all rebuilt 
within the last thirty years. Gera has long been noted for 
its industrial activity. Its manufactures comprise woollen, 
cotton, and silk goods, tapestry, artificial flowers, oil-cloth, 
leather, hats, tobacco, soap, beer, vinegar, chocolate, glue, 
porcelain and other earthenware, bricks, musical instru- 
ments, and carziagea 

Gera was raised to the rank of a town in the 11th eentaiy, at 
which time it belong!^ to the counts of Groitch. In the 12th 
century it came into %e poaaeaaion of the lords of Renas. It wan 
atormed and sacked by the Bohemians in 1450, was two-thirds 
burned down by the Swedes in 1689 during the Thirty Years' 'War, 
and suffered afterwards from great conflagrations in 1686 and 1789, 
being in the latter year almost completdiy destroyed. The popnla* 
tion in 1875 was 20,810, nearly all of whom are notestanta. 
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OEBACE or Oubaoi, o town of Italy in theprofinoe of 
Reggio di Oalabria, eboat 59 miles from Be^o on the 
railway between that city and Monasterace, is situated on 
a limestone hill not far from the coast, 30 miles N.N.E. of 
Cape Spartiyento, between the riyers Merioo and Novito. 
It IB the seat of a bishop and of a subpiefect, and has a civil 
and criminal court dependent on that of Catanzaro. The 
citadel, formerly of great strength, was reduced to ruins by 
the earthquake of 1793 ; and the cathedral was at the same 
time so seyerely injured that only a portion of the crypt 
remained ayailable for public worship. There is a go^ 
trade in a white wine known as Vino Greco ; silk is manu- 
factured ; and the warm sulphur springs of the neigbour- 
hood attract patients to the town. About 5 miles off, at 
Torre di Oerace, are the ruins of the Greek city of Locri 
Episephyrii, from which Gerace derived materials for its 
buildings, and more especially fine marble columns for the 
cathedi^ The population in 1871 was 7257. This 
Gerace is not to be confounded with Gerace Siculo, a town 
of between 3000 and 4000 inhabitants, 4 miles from Cefalu, 
which was the first place in Sicily erected into a marquisate. 

GERANIUM is the name of a genus of polypetalous 
exogenous plants, which is taken by botanists as the type 
of the natural order Qeraniacem. ^e name, os ascientihc 
appellation, has a much more restricted application than 
when taken in its popular sense. Formerly the genus 
Geranium was almost conterminous with the order Ger^ 
aniaceoBf which latter had then a more limited meaning 
than is given to it by those of our leading botanists of the 
present day who include in it the Tropasolacecey the Oxali- 
dacHBy and the Balmminaccm. Then as now the geranium 
was very popular as a garden plant, and the species included 
in the oi^inal genus became widely known under that 
name, which has more or less clung to them ever since, in 
spite of scientific changes which have removed the larger 
number of them to the genus Pelargonium, This result has 
been probably brought about in some degree by an error of 
the nurserymen, who seem in many cases to have acted on 
the conclusion that the group commonly known as Scarlet 
Geraniume were really geraniums and not pelargoniums, 
and have in consequence inserted them under the former 
name in their trade catalogues. In fact it may be said that, 
from a popular point of view, the pelargoniums of the 
botanist are better known as geraniums than are the 
geraniums themselves. 

The species of Geranium bear the English name of 
Uranesbill, and consist mostly of herbs, of annual or 
perennial duration, dispersed throughout the temperate 
regions of the worl4 They number nearly a hundred, and 
bear a considerable family resemblance. The leaves are for 
the most part palmatoly-lobed, and the flowers are regular, 
consisting of five sepals, five imbricating petals, alternating 
with five glandules at their base, ten stamens, and a beaked 
ovary. Some dozen or more species are natives of the 
British Isles j and many of those of exotic origin form hand- 
some border plants in our gardens of hardy perennials. 
Amongst these G, iberieum, G. pUUypetalum^ G, eanguineum^ 
0. Bi^iousianum^ and the double-flowered varieties of G, 
pratense are conspicuous, " The genus is not without its 
virtues, G. maculatum being the alum-root of North 
America, used there as an astringent in diarrhoea, dysentery, 
and such like complaints, while the native Herb Robert of 
English hedgesides, G, Bobertianum, which is both astringent 
and aromatic, is used as a remedy in nephritic disorders. 

From these regular-flowered herbs, with which they had 
been mized up by the earlier botanists, L’Heritier in 1787 
separated those plants which have since borne the name of 
Pelargonium, and which, though agreeing with them in 
certain points of structure, differ in others which are ad- 
mitted to be of generic value. One obvious distinction of 
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Pelargonium is that the floweis are imgulari the two petals 
which stand uppermost being different — ^lar^, smaller, or 
differently marked— from the other three, which latter are 
occasionally wanting. This difference of irregulMtj the 
modem florist has done very much to annul, for the increased 
size given to the flowers by high breeding has usually been 
accompanied by the enlargement of the smaller petals^ so 
that a very near approach to regularity has been in some 
cases^ attained. Another well-marked difference however 
remains in Pelargonium : the back or dorsal sepal is fur- 
nish^ with a hoUow spur, which spuria adnate, is., joined 
for its whole length with the flowe^Btalk; whue ia 
Geranium there is no spur. This peculiarity is best seen 
by cutting clean through the flower-stalk just behind the 
flower, when in Pelargonium there will be seen the hollow 
tube of the spur, which in the case of Geranium will 
not be found as it does not exist, but the stalk will appear 
as a solid mass. There are other characters which support 
those already pointed out, such as the absence of the 
glandules, and the declination of the stamens; but the 
features already described offer the most ready and obvious 
distinctions. 

To recapitulate, the geraniums properly so-called are 
regular -flowered herbs with the flower stalks solid, while 
many geraniums falsely so-called in popular language are 
really pelargoniums, and may be distinguished by their 
irregular flowers and hollow flower staUcs. In a great 
majority of cases too, the pelargoniums so commonly met 
with in greenhouses and summer parterres are of shmbby 
or sub-shrubby habit. 

GERARD OF Caemona (1114-1187), the medheval 
translator of Ptolemy and Avicenna, was bom at Cremona, 
Lombardy, in 1114. Dissatisfied with the meagre philo- 
sophies of his Italian teachers, he went to Toledo to study 
among the Moors, who were at that time the chief deposi- 
taries and interpreters of the wisdom of the ancients ; and, 
having thus acquired a knowledge of the Arabic language, 
be appears to have devoted the remainder of his life to the 
business of making Latin translations from its literature. 
The date of his return to his native town is uncertain, but 
he IS known to have died there in 1187. His original 
version of Avicenna’s Canon of Medici^ was the basis ef 
all the very numerous subsequent Latin editions of that 
well-known work; and the Latin translation by which 
alone Ptolemy’s Almagest until the discovery of the 
original fieyakrf oiWafiv was known to Europe is also as- 
cribed to him. In addition to these, he translated various 
other treatises in medicine, mathematics, and astronomy, to 
the number, it i) said, of sixty-six ; but some of the works 
with which he has been credited (including the translation 
of the Almamoriue of Er-Razi or Rhazes) are more pro- 
bably due to a later Gerard also called Cremonensis," but 
more precisely ^*de Sabloneta.” See Boncompagni, Bella 
Vita e delle Opere di Gherardo Cremmenae e di Gherardo 
da Sabbionetta, 

GERARD, variously sumamed Tuir, Tunc, Tknqub, or 
Thom (c. 1040-1120), founder of the order of the knights 
hospitallers of St John or of Malta, was bom at Amalfi 
about the year 1040. According to other accounts Mai^- 
gues in Provence was his birthplace, while one author!^ 
even names the Chftteau d’Avesnes in Hainault. Whether 
as a soldier or a merchant, he in the course of the latter 
part of the 1 1th century found his way to Jerusalem, where 
a hospice had for some time existed for the convenience of 
those who wished to visit the holy places. Of this institu- 
tion Gerard became guardian or provost at a date not later 
than 1100 ; and here he organized that religious order of 
St John which received papal recognition from Fhscal 11. 
in 1113, by a bull which was renewed and confirmed hy 
Calixtus II. shortly before the death of Ghirard in 1190» 
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OfiRARDt fiminrB Maitbiob, Coitvt (177S-1852), a 
diitingaished French general, was bom at Damvilliers in 
the deimrtfuent of Meuse, 4th April 1773. He joined ihe 
second battalion of the Meuse in 1791, and served in the 
campaigns of 1793-1793 under Gknerals Dnmouriez and 
JouMan. In 1798 he accompanied Bemadotte as aide^e- 
camp in his embassy to Vienna. In 1799 he was named 
chief of a squadron, and in 1800 colonel. He distinguished 
himself by a brilliant charge c^inst the Russian imperial 
guard at the battle of Austerlitz, and being raised to the 
rank of general in November 1806, played a prominent 
part in the battles of Halle, Jena, and Erfurt; and for his 
conduct in the battle of Wagram, where he greatly con- 
tributed to the victory, he was created a baron. In the 
Spanish campaign of 1810 and 1811 be gained special dis- 
tinction at the battle of Fuentes-de-Onoru ; and in the sub- 
sequent expedition to Russia he was pretieut at the capture 
of Smolensk, had a principal share in the victory of 
Walontina-Gora, displayed such bravery atid ability in the 
battle of the Moskova that he was made general of division, 
and by his coolness and energy in the disastrous retreat 
from Moscow saved the rearguard of the French army at 
the passage of the Wilna. In the campaign of 1813, in 
command of a division under Macdonald, he took part in 
the battles of Liltzen, Bautzen, Goldberg, and Leipstc, 
where he was dangerously wounded. After the battle of 
Bautzen he was created by Napoleon a count of the empire. 
In the campaign of France of 1 81 4, in command of the arm^ I 
of reserves composed chiefly of recruits, he by his skilful 
mancBUvres powerfully assisted in securing the victories of 
Nogent, Naugis, and Montereau sur-Yonne. After the first 
restoratiou he was named by Louis XVIIL grand cross of 
the legion of honour and chevalier of St Louis. On the 
return of Napoleon from Elba he was entrusted with the 
command of the army of the Moselle, and took part in the 
battle of Ligny. On the morning of the battle of Waterloo, 
being under the orders of Grouchy, who was marching 
towards Wavre, he strongly urged him to proceed in the 
direction whence they heai^ cannon firing, but his advice 
was not followed Gerard retired to Brussels after the fall 
of Napoleon, and did not return to France till 1817. He 
was chosen a member of the chamber of deputies in 1822, 
and was re-elected in 1823 and 1827. He took part in the 
revolution of 1830, after which he was appoint^ minister 
of war and named a marshal of France. On account of his 
health he resigned the office of war minister in the October 
following, but in 1831 he took the command of the 
northern army, and was successful in thirteen days in 
driving the army of Holland out of Belgium. In 1832 he 
compelled the surrender of Antwerp, and in the same year 
he was raised to the peerage of France. He was again 
chosen war minister in July 1834, and again resigned that 
offi>:e in the October following. In 1835 he was named 
grand chancellor of the legion of honour, and in 1838 
commander-general of the national guards of the %ine, an 
office which he held till 1842. He became a senator under 
the emfure in 1852, and died in April of the same year. 

0£RARD, pRANgois, Baeon (1770-1837), was bom on 
May 4, 1770, at Rome, where his father occupied a post in 
the house of the French ambassador. At the age of twelve 
Gf4rard left Rome with bis family for Paris, and there 
obtained admission into the Pension du Roi. From the 
Pension he passed to the studio of Pajnu (sculptor), which 
he left at the end of two years for that of the painter 
Brenet, whom he quitted almost immediately to place him- 
self under David. In 1789 Gerard competed for the Prix 
de Rome, which was carried off by his comrade Girodet In 
the following year (1790) he again presented himself, but 
the death of his father prevented the completion of his 
wor^ and obliged him to accompany his mother to Roma 
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In 1791 he returned to Paris ; but his poverty was so great 
that he was forced lO forego his studies in favour of employ* 
ment which should bring in immediate profit David at 
once availed himself of lus help, and one of that master’s 
most celebrated portraits— Le Pelletier de St Fargeau — ia 
due to the hand of *‘le petit O^rd.” This portrait was 
executed early in 1793, the year in which Q^rard, at the 
request of David, was named a member of the revolutionary 
tribunal, from the fatal decisions of which he, however, 
invariably absented himself. In 1794 he obtained the first 
prize in a competition, the subject of which was ** The Tenth 
of August,” and, furtlier stimulated by the successes of hia 
rival and friend Oirudet in the Salons of 1793 and 1794, 
Q4rard (nobly aided by Isabey the miniaturist) produced 
in 1795 his famous B41isaire.’' In 1796 a portrait of hU 
generous friend (Louvre) obtained undisputed success, and 
the money received from Isabey for these two works en- 
abled Gerard to execute in 1797 his Psych4 et I’Amour.’^ 
At last, in 1799, his portrait of Madame Bonaparte estab- 
lished his position as one of the first portrait painters of 
the day. In 1808 as many as eight, in 1810 no less than 
fourteen portraits by him, were exhibited at the Salon, and 
these figures afford only an indication of the enormous 
numbers which he executed yearly ; all the leading figures of 
the empire and of the restoration, all the most celebrated 
men and women of Europe, sat to Q4rard. This extraordi- 
nary vogue was due partly to the charm of his manner and 
conversation, for his salon was as much frequented es his 
studio ; Madame de Stael, Canning, Talleyrand, the duke 
of Wellington, have all borne witness to the attraction of 
bis society. Rich and famous, Gerard was stung by remorse 
for earlier ambitions abandoned ; at intervals he had indeed 
striven to prove his strength with Girodet and other rivals, 
and his **Bataille d’Austerlitz” (1810) showed a breadth 
of invention and style which are even more conspicuous in 
‘‘L’Entr^e d'Henri IV.” (Versailles), — the work with which 
ill 1817 he did homage to the Bourbons. After this date 
G4rard docliiied, watching with impotent grief the progress 
of the Romantic school. Loaded with honours — 'teron of 
the empire, member of the Institute, ofiioer of the legion of 
honour, first painter to the king — he worked on sod and 
discouraged ; the revolution of 1830 added to bis disquiet; 
and in 1837 on lltb January, after three days of fever, he 
died. By his portraits Gerard is best remembered ; the 
colour of his paintings has suffered, but his drawings show 
in uiiiiyured delicacy the purity of his line ; and those of 
women are specially remarkable for a viiginal simplicity 
and frankness of expression. 

M. Ch. Lenormant published in 1846 Eaaai <2e Biojpxiphir di 
Critique $ur F^nqoie Oerard, a second edition of which appeared 
in 1847; and M. De14chize devoted several pages to the same subject 
in his work lauiii Datid, mi Me et eon tefnps. 

G£RARD, Jean Ionace Isidoee (1803-1847), aFrench 
caricaturist generally known by the pseudonym of Orand- 
ville— the professional name of his grandparents, who were 
actors — was bom at Nancy, 13th September 1803 He 
received his first instruction in drawing from his father, a 
miniature painter, and at the age of twenty-one came to 
Paris, where he soon afterwards published a collection of 
lithographs entitled Lee iribulatione de la petite propriiti, 
He followed this ^ Lee plaieire de tout dge^ and La eibglle 
dee ealme ; but im work which first established his fame 
was Metamorphoeee dujour^ published in 1828, a series of 
70 scenes in which individuals with the bodies of men and 
faces of animals are made to play a human comedy. ^ Th^ 
drawings are remarkable for the extraordinary skill with 
which human characteristics are represented in ani^ 
features, but they are liable to the objectioa of attempting 
to express by the pencil what can be properly done only by 
the pen ; while at the same tima in conquering difficiutiee 
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inddant to hu pnrpose, much ingennily and labour has 
been wasted which might have bMU emplcqred otherwise 
with better results. TbA success of this work led to his 
being engaged as artistic contributor to various periodicals 
such as La Silhouette^ VAriUte^ La Caricature^ Le Charivari] 
and his political caricatures, which were characterized by 
marvdlous fertility of satirical humour, soon came to eigoy 
a general popularity which never diminished. Besides sup- 
plying illustrations for various standard works, such as the 
songs of B^ranger, the fables of La Fontaine, Don Quixote^ 
Ovlliver'e TraveU^ Rohineon Crueoe, he also continued the 
issue of various lithographic collections, among which may 
be mentioned La vie privee et publique dee animaux, Lee 
cent proverhee^ Uautre monde^ and Lee fleure animeee. 
Though the designs of Gdrard are occasionally unnatural 
and absurd, they usually display keen analysis of character 
and marvellous inventive ingenuity, and his humour is 
always tempered and refined by delicacy of sentiment and 
a vein of sober thoughtfulness. He died of mental disease 
17th March 1847. 

A short notice of Gerard, under the name of Grand ville, is con- 
tained in Tlieophile Gautier's Pcrtraits CoTUmporaim See also 
Charles Blanc, QrcmdvillCf Paris, 18S5. 

GERARD, John (1545-1612), herbalist and surgeon, 
was bom towards the end of 1545 at Nantwich in Cheshire. 
He was educated at Wistorson, or WUlaston, 2 miles from 
Nantwich, and eventually, after spending some tune in 
travelling, took up his abode in London, where he exercised 
his profession. For more than twenty years he also acted 
as superintendent of the ^rdens of Lord Burghley, secre- 
tary of state to Queen Elizabeth. In 1596 he published a 
catalogue of plants cultivated in his own garden, 1039 in 
number, inclusive of varieties of the same species. Their 
English as well as their Latin names are mven in a revised 
edition of the catalogue issued in 1599. in 1597 appeared 
Gerard’s well-known Herhall^ described by him in its pre 
face as “ the first fruits of these mine own labours,” but 
more truly an adaptation of the Stirpium hietorioe pemptadee 
of Rembert Dodoens, published in 1583, or rather of a 
translation of the whole or part of the same by Dr Priest, 
with L’Obel’s arrangement Of the numerous illustrations 
of the Uerbcdl sixteen appear to be original, the remainder 
are mostly impressions from the wood blocks employed by 
Jacob Theodonis(Tabem»montanus) in his Tconee Siirpiumf 
published at Frankfort in 1590. A second edition of the 
with considerable improvements and additions, was 
brought out by Thomas Johnson in 1633, and reprinted in 
1636. Gerard was elected a member of the court of assist- 
ants of the barber-surgeons in 1595, by which company 
he was appointed an examiner in 1598, junior warden in 
1605, and master in 1608. He died in February 1612, and 
was buried at St Andrews, Holborn. 

See Johnson's preface to hfs edition of the JJerball ; and A Cata- 
logue of Plavia cuUivaUd in the Garden of John Gerard in ilic 
yean 1696-1599, edited with Potee, Brfereneett to Gerard a fferhall^ 
the Addition of modem Names, and a Life of the Autltor, by Ben- 
jamin Daydon Jackson, F.L.S., privately printed, Lond., 1876, 4to. 

ai^BARD DE NERVAL (1808-1865) ii the adopted 
name of Odran} Labranie, a French litteratenr, and that 
by which he is generally known. The son of an officer in 
the army, and bom at Paris, May 21, 1808, he received 
his early education chiefly from his father, who taught 
him German, and he afterwards studied at the college 
of Oharlemagne. He made his literary' ddbut by the 
publication of a volume of political odes, and in 1828 he 
published a translation of Goethe’s Faust, of which Goethe 
himself expressed high approval, and the choruses of which 
were afterwards made use of by Berlioz for his legend- 
eympbony. The Damnation of Fauct, Several other trans- 
lations from the Gkrman, contributed chieflv to tbe Mereure 
de France, a number of poetical pieces^ and three comedies i 


I combined to acquire for him, at lihe age of twenty-one, a 
I considerable literary reputation, and led to his being associ- 
ated with Theophile Gautier in the preparation of the 
dramatic for the Freese. On the death of Jennie 
Colon, an actress with whom he had contracted a Haieon, 
he resigned his connexion with the Frem, and travelled in 
various parts of Europe, leading a somewhat dissipated life. 
He contributed an account of his travels to the Revue dee 
Deux Mondee and other periodicals. After his retora to 
Paris in 1844 he resumed for a short time the feuillettm. 
From 1841 he was subject to periodical attacks of insanity, 
and he committed suicide by hanging, 25th January 1855. 
The literary style of Gerard is simple and unaffected, and 
he has a peculiar faculty of giving to his imaginative crea- 
tions an air of naturalneBS and reality. In a series of 
novelletes, afterwards published under the name of Lee 
llluminie ou lee Frecureeure du Socialieme (1852), he gave 
a sort of analysis of the feelings which followed his £ird 
attack of insanity ; and among his numerous other works 
the principal are Megtee nation^ee et Satiree politiquee, 1827 ; 
Scenes de la Vie Orientale, 2 vols., 1848-1850 ; Contee et 
Faceiiee, 1852; La Doheme gedante, 1856; and DAlchimiete, 
a drama in five acts, the joint composition of G4rard and 
Alexander Dumas. His (Euvree eompl^tee were published 
in 1868 in 5 volumes. 

GERASA, the modern Gerash or Jerash, a city 
of Palestine, in the Decapolis of Persea, situated amid Ae 
mountains of Gilead, about 1757 feet above the level of the 
sea, at a distance of 20 miles from the Jordan and 21 miles 
to the north of Philadelphia. Of its origin nothing is 
known. Its name is never mentioned in the Old Testa- 
ment, and in the New Testament the only reference to its 
existence is the alternative reading of Gerasenes for 
Gadarenes in Matthew viii. 28. From Josephus we learn 
that it was captured by Alexander Janmsus, burned by the 
Jews in revenge for the massacre at Cfiesareo, and again 
plundered and depopulated by Anuius the general of 
Vespasian ; but in spite of these disasters it was still in tbe 
2d and 3d centuries of the Christian era one of the 
wealthiest and most flourishing cities of Palestine. As late 
as 1121 it gave employment to the soldiers of Baldwin IL, 
who found it defended by a castle built by a king oi 
Damascus ; but at the beginning of the following oentniy 
the Arabian geographer Yakut speaks of it as deserted and 
overthrown. The ruins of Jerash, discovered by Seitzen 
about 1806 and since then frequently visited and described, 
still attest the splendour of the !^man city. They are 
distributed along both banks of the Kerwan, a brook which 
flows south through the Wady-ed-I)6r to join the Zerka or 
Jabbok ; but all the principal buildings are situated on the 
level ground to the right of the stream. The town walls, 
which can still be traced and indeed are partly standing, 
had a circuit of not more than 2 miles, and the main street 
was less than half a mile in length ; but remolDB of build- 
ings skirt tbe road for fully a n^e beyond the south gate, 
and show that the town h^ far outgrown the limit of its 
fortifleationa The most striking feature of the ruins is 
the profusion of columns, no fewer than 230 being even 
now in position : the main street is a continuous colonnade, 
a large part of which is still entire, and it terminates to the 
south in a forum of similar formation. Among the public 
buildings still recognizable are a theatre capable of accom- 
modating 6000 spectators, a naumachia or circus for naval 
combats, and several temples, of which the largest was 
probably tbe grandest structure in tbe city, possessing 
a portico of Corinthian pillars 38 feet high. The desola- 
tion of the city is probably duo to earthquake ; and the 
absence of Moslem erections or restorations would seeip 
to show that the disaster took place before the Mahometan 
period. 
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OERBA or Jbrba, German an isla n d oS the 

African coast in the Gulf ot Gabes, belonging to the regency 
of Tunis. It is flat and well wooded with date palms, has 
an area of 425 square miles, and contains a population of 
30,000. Most of the inhabitants are of &rber origin, 
though a certain proportion have adopted the Arabic 
language. About 5000 Jews live apart in villages of their 
own. and a number of European merchants are settled in 
the chief town of Haumt-es^uk for the purposes of trade. 
The island has a considerable reputation for the manufac- 
ture of the wooUen tissues interwoven with silk which are 
known as burnous stuSs ; a market for the sale of spongy 
from the neighbouring seas is held from November till 
March ; and a good trade is maintained in the export of 
dates and other fruits. Gerba is the Lothophagitis or Lotus- 
eaters' Island of the Greek and Roman geographers, and 
it may also be identified with the Brachiou of Scylax.' The 
modem name appears as early aa the dd centuiy in Anrelius 
Victor, who, mentioning the births of the emperors Gall^ 
Trebonianos and Volusianus his son, says — “Creati in 
insula Meninge, qum nunc Oirba dicitur.” Meuinge or 
Meninx was the name of one of the two ancient towns 
in the island, the other being Thoar. A castle erected by 
the Spaniards in 1284 at Haumt-es-Suk still remains; but 
the pyramid built of the skulls of the Spaniards under 
Garcia, who perished in 1516, was removed in 1837. 

See Barth, Wanderuttgen durch die KiisUnl des MiUelnureB) 
and Maltzao, ^ine in Tunis ui\d Tripolis^ Lcipsic, 1870. 

GERBER, Ernst Ludwig (1746-1819), author of the 
well-known dictionary of musicians, was born at Sonders- 
liausen 29th September 1746. His father, Henry Nicolas 
Gerber (1702-1775), a pupil of J. S. Bach, was an 
organist and composer of some distinction, and under his 
direction Erust Ludwig at an early age had made great 
progress in bis musical studies. In 1765 he went to Leipsic 
with the view of studying law, but the claims of music, 
which had gained additional strength from his acquaintance- 
ship with J. A Hiller, soon came to occupy almost his sole 
attention. On his return to Sondershausen he was appointed 
music teacher to the children of the prince, and in 
1775 he succeeded his father as court organist. Latterly 
he devoted much of his time to the study of the literature 
and history of music, and with this view ho made himself 
master of several of the modern languages. His Ilistorisrh- 
hiographisches Lextkon der Tonkilnstler appeared in 1790 
and 1792 in two volumes; and the first volume of what 
was virtually an improved and corrected edition of this 
work was published in 1810 under the title Neues historisch- 
hiographiaehes Lexikan der Tonk(imtlei\ followed by other 
three volumes in 1812, 1813, and 1814, Gerber also con- 
tributed a number of papers to musical periodical^ and 
published several minor musical compositions. He died at 
rioudershausen 30th June 1819. 

GERBERON, Gabriel (1628-1711), a Jansenist monk, 
one of the moat diligent students and prolific writers of his 
century, was bora August 12, 1628, at St Calais, in the 
department of Sarthe. At the age of twenty be took the 
vows of the Benedictine order at St Melaine, Rennes, 
and after having taught rhetoric and philosophy in the 
monasteries of Bourgueil (Touraine) and St Denis, he 
became snb-prior at Compi&gne, whence he was afterwards 
removed to St Oermain-des-Pres. In the year 1669 he 
fnlly and finally committed himself in the Jansenist con- 
troversy by the pnblication of his first work, which was an 
apology for the abbd Rupert of Tuits. In 1672 he was 
ordered to Argentenil and in 1675 to Corbie ; but having 
by this time aroused the most bitter hostility of the entire 
Jesuit (^er, he^foand it necessary to save himself by flight 
into the Low entries, where he seems to have lived in 
various towns daring the next twenty-eight years, and where 
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he published a great number of works, indnding the Hidtrirt 
GinSrale du Jan$enume (1700), by which he is now best 
known. Arrested on the 30th of May 1703 at Brussd^ at 
the instance of the archbishop of M ai ines , he was sent into 
France and condemned to imprisonment, from which he 
was not released till 1710, and even then only after he 
had consented to abjure the five Jansenist propositions. 
The first use he made of his freedom was to write a work 
(which, however, his friends prudently prevented^ him 
from publishing) Le vaine triomphe den JawUee, containing 
a virtual withdrawal of the compulsory recantation. He 
died at the abbey of St Denis on we 29th of March 
1711. A full list of his works is given in the Biographie 

GERBERT. See Silvester II. 

GERBERT, Martin (1720-1793), a CathoUc prelate 
and writer on church music, was a descendant of the Oer- 
berts of Hornau, and was bom at Horb on the Neckar, Wtt^ 
temberg, 12th August 1720. He received his edneation at 
the Jewish school of Freiburg in the Breisgau, at Klin^nau 
in Switzerland, and at the monastery of St Blaise in the 
Black Forest. He joined the order of the Benedictines in 
the monastery of St Blaise in 1736, became priest in 1744, 
was soon thereafter appointed professor of theology, and was 
chosen abbot in 1764. From 1759 to 1762 he travelled 
in Germany, Italy, and France, chiefly with the view of 
obtaining access to the old collections of musical literature 
contained in the libraries of the monasteries. In 1774 he 
published two volumes Dt cantu et mtutica eacra ; in 177? , 
Mommenta veteris Uturgio! AlemanHic(e\ and in 1784, in 
three volumes, Scriptoi^es ecclesiastici de mueica sacra, a 
collection of the principal writers on church music from the 
3d century till the invention of printing. Although this 
work contains many textual errors, its publication has never 
theless been of very great impo^ance for the history of 
music, by preserving writings which otherwise might either 
have perished or remained unknown. He is also the author 
of Codex epUiolaris Ruddphi 1772, and HietorUi Nigra: 
Siivce^ Cologne, 1783-1788. His interest in music led to 
his acquaintance with the composer Gluck, who became his 
intimate friend. He died 3d May 1793. 

GERHARD, Friedrich Wilhelm Eduard (1795- 
1867), a distinguished German archmologist, was bom at 
Posen, 29th November 1795. After studying at Breslau 
and Berlin, he in 1816 took up his residence at the former 
town. The reputation he acquired by his Lectionee Apol- 
l(ynictn(Xf published in the same year, led soon afterwards to 
his being appointed professor at the gymnasium of Posen. 
On resigning that office in 1819, on account of weakness in 
the eyes, he travelled in Italy, and in 1822 he took up his 
residence in Rome, where, with the view of prosecuting his 
archaeological studies, he remained for fifteen years. He 
there contributed to Platner's BachreUbrng der Stadi Bom, 
then under the direction of Bunsen, and he was also oned 
the principal originators of the Imfituto di corriepmideim 
arckeotogica, founded at Rome in 1826, and during his stay 
in Italy its director. After his return to Germany in 1 837, 
he was appointed archssologist at the Rqyal Mnseum of 
Berlin, and in 1844 he was chosen a member of the 
Academy of Sciences, and a professor in the university. 
He died at Berlin 12tb May 1867. 

Besides a large number of archaeologies papers in periodicals, to 
the AnneUi of the Institute of Rome, and in the Traiisactioiu of the 
Berlin Academy, and seversl illustrated catalogues of Greek, Roman, 
and other antiquities in the Btflin, Naples, and Vatj^ MuseuiM. 
Gerhard is the author of the following works Bild^ke, 

Stuttg., 1827-44 ; Auterlemu grUeh, VasmMldcr, 1889-58 : 
kische Spiegel, 1889-65 ; Bypeifioreis^rOm. Studien, vol. i., 1888 ; 
voL iL. 1862 ; JProdromus mytholog, Kufuterkldrung, Stuttgwt and 
Tubingen, 1828; and Orieeh. Mythologie, 1864-55. His Oemm- 
ftielU olMMfmiscis Abhandlungen und kUine Sehriflm were pub- 
lished posthttmoualy in 2 vols>i Berlin, 1867. 
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QERHABD, Johann (1582-1687), one of tUe ablest 
and most learned exponents of Lathmn orthodoxy, was 
bom of a good middle-class family in Quedlinburg, 17th 
October 1582. In his fifteenth year, during a dangerous 
illness, he came under the personal influence of Johann 
Arndt, author of />as Wahre CkruterUhvm, and resolved to 
study for the churcli. Soon after entering the university of 
Wittenberg, however, in 1599, he be^n to waver in this 
determination, and ultimately gave himself for two years 
to the study of medicine, but in 1603 resumed his theologi- 
cal reading at Jena, and in the following year received a 
new impulse from Winkelmann and Mentser at Marburg. 
Having graduated and begun to give lectures at Jena in 
1605, he in 1606 received and accepted the duke of 
Coburg’s invitation to the superintendency of Heldburg and 
mastership of the gymnasium ; soon afterwards he became 
general superintendent of the duchy, in which capacity he 
was much and usefully enga^d in the practical work of 
ecclesiastical organization untfl 1616, when he found a more 
congenial sphere in the senior theological chair at Jena, 
where the remainder of his life was spent Though still 
comparatively young, Gerhard had already come to be re- 
garded as the greatest living theologian of Protestant 
Germany ; in the numerous disputations ” which charac- 
terized that period he was always protagonist, while on all 
public and domestic questions touching on religion or morals 
his advice was eagerly sought on all hands and by every 
class. It is recorded that daring the course of his lifetime 
he had received repeated calls to almost every university in 
Germany, as well as to Upsala in Sweden. He died on the 
20th August 1637. Personally he i;^ said to have exhibited 
a rare combination of all the best elements of the Christian 
character; the only failing imputed to him by any one 
decidedly leans to virtue’s side — an excessive love of peace. 

His writings are veiy nutnorous, alike in exogetiual, polemical, 
dogmatic, and practical theology. To the firat category belong 
the Oomntmiarius in hannoniatn hiatorio! evangclicoi dc pamone 
Chriaii (1617), the CommeaU, tnipcr priorem D. Feiri Epiatohm 
(1641), and idso his commentaries on Genesis (1687) and oii 
Deuteronomy (1668). Of a oontroverstal character are tlie Con- 
faaado OoFholica (1684-68). an extensive work which seeks to prove 
the evangelical and catholic charuoter of the ductniie of the 
bum Confession from tlie writings of af'proved Roman Catholic 
authors ; and the Loci theologid (1629), his principal contribution 
to science, in which Lutheranism is expounded ** nervose, sohde, 
et oopiose,” in fact with a fulness of learning, a force of logic, and 
H minuteness of detail that had never before been afjpitniched. 
The MadUationaa aousroa (1621 ), a work expressly devoted to the 
uses of Christian edification, has been frequently reprinted in Latin 
and has been translated into most of the EurojKjan langnages, 
including Greek. The English translation by ii. Winterton (1681) 
has paswd through at least nineteen editions. There is also an 
edition by W. Fapillon in English blank verse (1801). A Vila 
Joh, Garhardi was published by E. B. Fischer in 1728. 

GERHARDT, Oharleh Fbederio, was born at Btras- 
burg, August 21, 1816, and died there Augiut 19, 1856. 
After bis school years spent at home and in Carlsruhe, 
where his taste for chemistry was awakened, he was sent 
to Leipsic to learn business, but he attended Erdmann’s 
lectures on chemistry as well Returning home he very 
soon found that a commercial life was not to his taste, 
so, after a sharp dispute with a disappointed father, be 
enlisted in a cavalry regiment. In a few months a 
military career also became intolerable, and, being bought 
off by a friend, he went to Giessen to study under Liebig. 
There he remained eighteen months, displaying such entire 
devotion to chemistry that he found himself unable to 
obtain the customary degree. He again thought of enter- 
ing trade, but Liebig persuaded him to go to Paris, where 
be arriv^ in 1838. His good appearance and address 
recommended him to Dumas and other chemists, and in a 
short time along with Cahours, who became his intimate 
friend, he published an important memoir on essential oils, 
distinguished especially by the new views it contained. Be 
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soon after left Paris and went to Montpellier, where he was 
professor in the faculty of science till 1848, He then 
returned to Paris and opened a school for diemistry, which, 
however, wm not commercinlly a success. From 1848 to 
1855 he resided at Paris, and it was during this time that 
he publbhed the memoirs and carried on we controversies 
which have been of such importance in the development 
of scientific chemistry. In 1855 he was appointed pro- 
fessor at Strasburg, bis native place ; but he had held the 
office for but a short time when he died, after two days^ 
illness, Gerhardt’s contributiuns to chemistry are less 
discoveries of new facts, than of new ideas which organ- 
ized and vitalised an inert accumulation of facts. He 
developed the notion of tyi)es of structure and reaction; he 
discovered the order of organic compounds, which led him 
to the doctrine of homologous and other series ; and ou 
theoretical grounds he remodelled the whole character of 
the combining weights upon the two-volume molecular basis. 
The bare statement, however, of his results gives no idea 
of the lucidity, the wealth of thought, the grasp of the 
entire subject which his memoirs and his lunger works dis- 
play. It was by his writings especially that Gerhardt’s 
influence was felt. Although a thorough enthusiast in his 
subject, clear in his exposition, earnest in his work, weighty 
in his delivery, he seems to have wanted the qualities of 
a successful teacher. Nothing is heard of his lectures, or 
of his influence us a professor, — such influence as drew 
students round Liebig and other great masters. None the 
less, however, did he stir the thoughts of other chemists to 
the very depths ; and although the unitary system has had 
its day, yet, in substance at least, if no longer in name, 
chemistry is still Gerhardt’s, and it is not impossible that 
chemists may return to some of his views which at present 
are not acceptable. 

GERHARDT, Paul (c. 1G06-1G76), the greatest bymn* 
writer of Germany, if not indeed of Europe, was bom of a 
good middle-class family at Qrafenhainichon, a small town 
on the railway between Halle and Wittenberg, in 1606 or 
1607, — some authorities, indeed, give the date March 12, 
1607, but neither the year nor the day is accurately known. 
His education appears to have been retarded by the troubles 
of the period, the Thirty Years’ War having begun about the 
time he reached his twelfth year. After completing his 
studies for the church he is known to have lived for some 
years at Berlin as tutor in the family of an advocate named 
Berthold, whose daughter he subsequently married, on 
receiving his first ecclesiastical appointment at Mittelwald 
(a small town in the neighbourhood of .Berlin) in 1651. 
In 1657 he accepted an invitation as ‘*diaconus” to the 
Nicolaikirche of Berlin ; but, in consequence of his uncom- 
promising Lutheranism in refusing to accept the elector 
Frederick William’s “ syncretistic ” edict of 1664, he was 
deprived in 1606. Though absolved from submission and 
restored to office early in the following year, on the (letition 
of the citizens, bis conscience did not allow him to retain a 
post which, as it appeared to him, could only be held on 
condition of at least a tacit repudiation of the Formula 
OoDCordisB, and for upwards of a year he lived in Berlin 
without fixed employment. In 1668 he was ap|K)inted 
archdeacon of Liibben in the duchy of Baxe-Merseburg, 
where, after a somewhat sombre ministry of eight years, he 
died on the 7th of June 1676. Many of his best known 
bymns were originally published in various church hymn- 
books, as for example in that for Brandenburg which 
appeared in 1658; others first saw the light in Johann 
Criiger's Geiatliche Kirchenmelodien (1649) and Praans 
Pietatia Malica (1656), The first complete set of them is 
the Geiatliche Andarhten, published in 1666-67 by Ebeling, 
music director in Berlin. No hymn by Gerhardt of a later 
dale than 1667 is known to exist. 
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Thu life of Gtrkirdt has been written by Both (1829), by Lang- 
backer (1841), by Schnlta (1842), 1^ Wiltohahn (1845), and by 
Baohmann (1888); alee by Kraft in Eraoh n. Qnibet’a Alla, Sncyel, 
(1851), The bttt modem edition of the hTmnai. pnbliched by 
WaelMniegel in 1848, has often been reprintecL There io an Eng- 
lish translation by Kelly {Paul Ghrharwi Spiritudl Sangt^ 1887). 

O^RICAULT, Jean Loins Andb^ TkiAodobb (1791- 
1824), French painter, led the inevitable reaction which set 
in under the empire against the fixed and strictly limited 
aims of the school of David. He was born at Rouen in 
1791. In 1808 he entered the studio of Charles Vemet, 
from which, in 1810, he passed to that of Oudrin, whom he 
drove to despair by his passion for Rubens, and by the 
unorthodox manner in which he persisted in interpreting 
nature. At the Salon of 1812 Gdricanlt attracted attention 
by his Officier de Chasseurs h Cheval ” (Louvre), a work 
in which he personified the cavalry in its hour of triumph, 
and turned to account the solid training received from 
Oudrin in rendering a picturesque point of view which was 
in itself a protest against the cherished convictions of the 
pseudo-cla^ical school. Two years later (1814) he re- 
ezhibited this work accompanied with the reverse picture 
^‘Cuirassier blessd’’ (Louvre), and in both subjects called 
attention to the interest of contemporary aspects of life, 
treated neglected types of living form, and exhibited 
that mastery of and delight in the horse which was 
a feature of his character. Disconcerted by the tempest 
of cohtnulictory opinion which arose over these two pic- 
tures, GMricault gave way to his enthusiasm for horses 
and soldiers, and enrolled himself in the mowqwtairts. 
During the Hundred Days he followed the king to 
Bethune, but, on his regiment being disbanded, eagerly 
returned to his profession, left France for Italy m 1816, 
and at Rome nobly illustrated his favourite animal by 
his great painting ‘‘ Course des Chevaux Libres.” Return 
ing to Paris, 04ricault exhibited at the Salon of 1819 the 
“Radeau de la M4duse” (Louvre), a subject which not 
only enabled him to prove nis zealous and scientific study 
of the human form, but contained those elements of the 
heroic and pathetic, as existing in situations of modem life, 
to which he had app^ed in his earliest productions. Easily 
depressed or elat^ Q4rioault took to heart the hostility 
which this work excited, and passed nearly two years in 
London, where the “ Radeau ” was exhibited with success, 
and where he executed many series of admirable lithomphs 
now rare. At the close of 1822 he was again in Pams, and 
produced a great quantity of projects for vast compositions, 
models in wax, and a horse ^corchA^ as preliminaiy to the 
production of an equestrian statue. His health was 
now completely undermined by various kinds of excess, 
and on 26th Januanr 1824 he died at the age of thirty- 
three. That which he left us is effective only as a protest ; 
his work, like his life, lacked the fixity of conscious purpose 
necessary to the task of reconstruction. Had he steadied 
himself and survived the abuse of his powers, he might 
have played an important part in determining the course of 
the modem school, for, though no ccAourist, he was in other 
respects richly endowed, and was possessed by a rare ener^ 
which redeemed even that tendency to undue emphasis 
which gives a theatrical character to much of the best French 
work. Q4ricault’s biography, accompanied by a catalogue 
raieowfiA of his works, was published by M. C. Clement in 
1868. 

OERIZIM “the desert hill,” or, according to 

others, “ the hill of the Gerizzites”^), the third highest 
mountain of Samaria,^ is situated at the westexn eWrewi ty 

1 See 1 Sam. xxriL 8 (Keri.) 

* Joeeplma (Ant, zl. 8, 2) calls it the highest, but his assertion 
has besn diipioved by recent accurate measurement. According to 
Fnrrsr, Tell 'Asmt Ebal, and Gerisim are 8568, 8875, and 8170 
feet reapeetively above the level of the Mediterranean. 
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of the fertile plain of Moehna, and with Moopt Ebal, whiok 
lies immediately to the nortl^ fonns a narrow vall^ in 
which lies the ancient towupf Sichem or Shechem. Asseen 
from this point Gerizim is distinguished from its tamer 
neighbour by the boldness of its crags, the richness of its 
verdure, and the number Of its springs. Its southern slope 
however is much gentler than its northern, and both are 
almost bare of trees. On the summit stands at present a 
small Mahometan chapel, and there are besides numerous 
traces of a fortress and church possibly dating from the 
time of Justinian. But the spot regarded by the Samaritans 
as the holiest upon earth is a smaB level plateau situated 
somewhat to the south of this. Here it is believed stood . 
the temple built by Manasseh, the son of the Jewish high 
priest in the days of Nehemiah,^ and destroyed by John 
Hyreanus 8(X) years afterwards (Jos., Jnt, xiiL 9. 1). 
According to the Samaritans and some modem writers, 
Gerizim was the scene of the incidents recorded in Genesis 
zxii. 9-13. Probably as being the hill on the right band of 
the spectator who, standing in the valley of Shechem, looks 
to the sun rising, it was also the hill on which, according to 
Josh. viiL 33, 34 (comp. Dent, xl 29, 30, and zxvii. 12-26), 
after the conquest of Ai, the tribes of Simeon, Levi, Judah, 
Issaohar, Joseph, and ^njamin stood to pronounce tlie 
blessings connected with a faithful observance of the law, 
while the remaining tribes from mount Ebcd confirmed the 
curses attached to specified violations of the divine com- 
mands. According to Ensebins and J erome indeed, the Ebal 
and Gerizim described in Deut zL 30 were not the 
mountains now known by that name, but two smaller hills 
in the neighbourhood of Jericho. This view, however, 
may now be regarded as universally abandoned (see Stanley, 
Sinat and Paleetine, p, 236, note). * 

GERMAN CATHOLICS (Dbutschkatholiken), the 
name assumed in Germany towards the close of the year 
1 844 by certain dissentients from the church of Rome. The 
most prominent leader of the German Catholic movement 
was Johann Ronge, a Roman Catholic priest, who in Octo- 
ber 1844 made a vigorous attack upon Arnoldi, bishop of 
Treves, for having made a relic, which he alleged to be the 
holy seamless coat of Christ, an object of pilgrimage and 
adoration. On Rouge's excommunication on this account, 
by the chapter of Breslau in December 1844, he received 
a large amount of public sympathy, and a dissenting con- 
gregation was almost immediately formed at Breslau with 
a very simple creed, in which the chief articles were belief 
in G^ the Father, creator and ruler of the universe ; in 
Jesus Christ the Saviour, who delivers from the bondage 
of sin by his life, doctrine, and death ; in the operation of 
the Holy Ghost ; in a holy, universal, Christian church ; 
in forgiveness of sins and Ae life everlasting. Within a 
very few wedrs similar communities had been formed at 
Leipsic, Dresden, Berlin, Offenbach, Worms, Wiesbaden, 
and elsewhere ; and at a “ council ” convened at Leipsic in 
March 1845, twenty-seven congregations were represented 
by delegates, of whom however only two or at most 
three were in clerical orders. Almost contemporaneously 
with the commencement of the agitation led by Ronge^ 
another movement fundamentally &tinct, though in some 
respects similar, had been originated at SchneidemiiU, 
Posen, under the guidance of Johann Czerski, also a ipriest^ 
who had come into collision with the church authoriues on 
tile then much discussed question of mixed marriages, and 
also on that of the celibacy of the clergy. The result had 
been bis suspension from oflSice in March 1844 ; his public 
withdrawal, alo^ with twenty-four adherents, from the 
Roman communion in August ; his excommunication im- 

* In the daye of Alexander the Great, according to Joeephns (Aat, 
zi. 8, 2); but there are good reaeoni for belieTing thii to be I nenae t . 
See Neh. ziiL 28, and compare Bertheau on the paeeega 



G E B 

mediatdy thereafter ; and the formation, in October, of a 
** Catholic Apoetolio CSirietian ” congregation which, while 
r^eoting Tarions practices of the Roman Church, retained 
the Nicene theolo^and the doctrineof the seven sacraments. 
Oaerski had been at some of the sittings of the German 
Catholic” council of Leipsic ; but when a formula somewhat 
similar to that of Breslau hod been adopted, he refused to 
adhibit his signature because the divinity of Christ had been 
ignored, and he and his congregation continued to retain by 
preference the name of Catholic Apostolic Christians” 
which they had originally assumed. Of the German Catholic 
congregations which had been represented at Leipsic some 
manifested a preference for the fuller and more positive 
creed of Schneidemiihl, but a great majority continued to 
accept the comparatively negative theology of the Breslau 
school The number of these increased with considerable 
rapidity, until in June 1846 in Silesia alone the members of 
the German Catholic communion were reckoned by thousands, 
while the congregations scattered over Germany amounted 
in all to 173. In Austria, however, and ultimately also in 
Bavaria, the use of the name German Catholics was offici- 
ally prohibited, that of ** Dissidents ” being substituted, 
while in Prussia the adherents of the new creed were laid 
under various disabilities ; these and other circumstances, 
among which the frequent occurrence of internal dissensions 
was perhaps the gravest, conspired to check at an early stage 
the prosperous career of a movement which in its begin 
nings had been looked upon by many intelligent observer 
with considerable hopefulness. In 1859 some of the 
German Catholics entered into a union with the ^‘Free 
Congregations,” when the united body took the title of ^^The 
Religious Society of Free Congregations.” Before that time 
many of the congregations which were formed in 1844 and 
the years immediately following had been dissolved, include 
ing that of Schneidemiihl itself, which ceased to exist in 
1857. No very recent statistics of a trustworthy kind as 
to the numerical strength of the German Catholics are 
accessible. Their total in Prussia was 6365 in 1861, and 
10,920 in 1867, while in Saxony they numbered 1772 in 
1849, and 3015 in 1871. At an early stage the movement 
attracted the attention of Gervinus, the eminent historian 
and critic, who in 1846 published a pamphlet entitled Die 
Mission des Deutschkatholicismus, to which, as well as to 
Kampe’s treatise Das Wesen des Deutschkatholicismus, 
reference may be made. See also the article by Schmid in 
Herzog’s Realencyclopddis (1878). 

GERM ANIOUS, CiBSAi^ a distinguished Roman general 
and provincial governor in the reign of Tiberius, was born 
15 B.C., and died 19 a.d. His name Gennanicus, the 
only one by which he is known in history, he inherited 
from his father Claudius Drusus Nero, the stepson of 
Augustus, and the most famous of his generals His 
mother was the younger Antonia, the daughter of Marcus 
Antonius and niece of Augustus, and he married Agrip- 
pina the grand-daughter of the same emperor. It was 
natural that a prince so intimately allied both by birth 
and connexion with the reigning family should be regarded 
as a candidate for the purple. Augustus, it would 
seem, long hesitated whether he should name him as 
his successor, and as a compromise required Tiberius to 
adopt him, though Tiberius had a son of his own. When 
his uncle succeeded to the throne, Germanicus was the 
only rival that he feared ; and the emperor’s jealousy and 
■oqacion of him not only cut short his career of conquest 
bul whiitoed the last years of his life, and precipitated, 
if )| 4i4 Mi indirectly cause, his unhappy and premature 
end,* 

For iKts of las life our chief and, except a brief 
notice in Suetonius, almost our sole authority is Tacitus. 
Germanicus forms the central figure of the fint two books 
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of the Annofs, and in the minute and graphic record of his 
campaigns, the unravelling of the court intrigues to which 
he was subject, and the pathetic description of his last 
hours and of the outburst of grief and indignation which 
followed the news of his death, the historian has put forth 
all his powers. ^ But a modern biographer, though compelled 
; to trust to Tacitus for his materi^, may yet be allowed to 
I put upon them his own construction, to make allowance for 
I the glamour which surrounded an amiable and ill-starred 
prince, and to discount the exaggerations of a master of 
rhetoric who has set his favourite hero in a blaze of light 
in order to deepen the shadows of his masterpiece Tiberius, 
the darkest and saddest portrait in all nistory. The 
I following article will consist of a brief abstract of the life 
as related by Tacitus, and an estimate of the character as 
it presents itself to us in the foregoing records. 

Of the early years and education of Germanicus little is 
known. That he possessed considerable literary abihties, 
and that these were carefully trained, we gather, not 
only from the speeches which Tacitus puts into his 
mouth, but from the reputation he left as an orator, 
as attested by Suetonius and Ovid, and from the frag- 
ments of his works which have survived. At the age 
of twenty he served his apprenticeship in the art of 
war under his uncle Tiberius, and was rewarded with the 
triumphal insignia for his services in crushing the revolt in 
Dalmatia and Pantionia. In 12 a.d. he was made consul, 
though he hod neither attained the legal age nor passed 
through the grades of prietor and aedile. Soon afterwards be 
was apjpointed by Augustus to the important command of 
the eight legions on the Rhine. The news of the emperor’s 
death found Germanicus at Lugdunum, where he was super- 
intending the census of Gaul Close upon this came the 
report that a mutiny had broken out among his legions on 
the lower Rhine. Germanicus hurried back to the camp, 
which was now in open insurrection. The tumult was with 
difficulty quelled, partly by well timed concessions for which 
the authority of the emperor was forged, but mostly by the 
help of his personal popularity with the troops. Some of 
the insurgents actually proposed that he should put himself 
at their bead and secure for himself the empire, but their ofi’er 
was rejected with righteous horror. In order to calm the 
excitement and prevent further disaffection, Germanicus 
determined at once on an active campaign. Crossing the 
Rhine at the head of 12,000 legionaries and an equid 
number of allied troops, he attacked and routed the Marsi, 
and laid waste the valley of the Ems. In the following 
year he marched against Arminius, the conqueror of Varus, 
and reached the fatal battlefield in the Teutoburg Forest. 
The bones of the Roman soldiers still lay bleaching on the 
ground near the altars where their tribunes bad been im- 
molated, and the gibbets where the prisoners had been 
hanged. Having performed the last rites and erected a 
barrow to mark the spot, he led his army on, breathing 
vengeance against the foe. Arminius, however, favoured 
by the marshy ground, was able to hold his own, and it 
required another campaign before be was finally defeated. 
A masterly combined movement by land and water enabled 
Germanicus to concentrate his forces against the main body 
of the Germans encamped on the Weser, and to crush them 
in two obstinately contested battles. A monument erected 
on the field proclaimed that the army of Tiberius had con- 
quered'every tribe between the Rhine and the Elbe. Great 
as the success of the Roman arms hari been, it was not such 
as to justify this boastful inscription. We read of renewed 
attaclu from the barbarians, and plans of a fourth campaign 
for the next summer. 

But no more victories were in store for Germanicus. His 
success had already stirred the jealousy and fears of Tiberius,' 
and he was reluctantly compelled to obey the imperial sum- 



446 

moM and repair to Borne. The magnifioe&oe of a triumph 
and the idle honours of a consulship had little attraction 
for a general in mid-career of conquesti and a man of 
aingularly simple habits and no politioal ambition. The 
en&usiasm with which he was welcomed, not only by the 
populace, which went in crowds to meet him as far as the 
twentieth milestone, but by the emperor’s own pretorians, 
warned Tiberius that it might be equally dangerous to keep 
80 popular a favourite at Borne, and the earliest pretext was 
seized to remove him from the capital The recent death 
of Archelaus, king of Oappadocia, and a disputed succession 
in Farthia and Armenia, afforded a sufficient plea for 
Roman interference ; and, a few months after his return, 
Germanicus was despatched to the East with extraordinary 
powers, and started on his mission without waiting to enter 
on his consulship. At the same time Tiberi us took the further 
precaution of superseding Silanus, a connexion of German!- 
cos, in the government of Syria, and appointing in his stead 
one of the most violent and ambitious of the old nobility, 
Cneius Calpurnius Piso, in order to watch his nephew’s 
movements, and if necessary to check his ambition. 
Giermanictts proceeded by easy stages to his province, halt- 
ing on his way in Dalmatia, where ho conferred with Dmsus, 
his brother by adoption, and visiting the battlefield of 
Actium, Athena, Ilium, and other places of historic interest. 
At Rhodes he met for the first time his coadjutor Piso, who 
had followed in his wake, and was seeking everywhere to 
thwart his policy and asperse his character. When at last 
he reached his destination, he found little difficulty in effect- 
ing the settlement of the disturbed provinces, notwith- 
standing the violent and persistent opposition of Piso. At 
Artaxata Zeno, the popi^r candidate for the throne, was 
crowned king of Armenia ; to the provinces of Cappadocia 
and Commagena Roman governors were assigned; and 
Parthia was conciliated by the banishment of the dethroned 
king Vonones. After wintering in Syria Germanicus 
started next year for a tour in Egypt The chief motive for 
bis journey was love of travel and antiquarian study, and 
it seems never to have occurred to him, till he was warned 
by Tiberius, that he was thereby transgressing an unwritten 
law of the empire forbidding any Roman of rank to set foot 
in Egypt without express permission. On his return to 
Syria he found that all his arrangements had been upset by 
Piso. Violent recriminations fuUowed, the result of which, 
it would seem, was a promise on the part of Piso to quit the 
province. But at this juncture Germanicus fell ill. Piso 
deferred his departure, and, when at len^h compelled to 
start, lingered in the neighbourhood of Syria, receiving with 
open exultation the bulletins which told of the prince’s 
rapid decline. Germanicus on his side was fully convinced 
that he had fallen a victim to the arts of his unscrupulous 
enemy. He knew that he was dyina, and believed that he 
was dying of poison. Even his gentle nature was stung to 
madness at the thought, and with his dyin^ words he cJled 
on his friends and family to denounce his murderer and 
tven^ his death. Whether these suspicious were true must 
remam an open question, yet the arguments in favour of 
a death from natural causes seem to preponderate. It is 
true that Piso desired his death, and, from what we know 
of their characters, neither he nor his wife Plancina were 
likely to stick at any means for procuring it But a 
poisoner does not generally let his wishes be publicly 
known, nor show exultation when they are attained. 
The evidence from the appearance of the corpse is still 
more uncertain. Suetonius indeed avouches that there 
were livid marks all over the body and foam at tbe 
month ; but he adds as a further proof of poison that on the 
funeral pyre the heart remained unconsnmed, which clearly 
•hows timt he was only retailing the vulgar gossip. Tacitus, 
though ineUned te Wieve the worst of Piso, allows that the 
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report of the.qrmptoma varied with the prepoeecssiop. of the 
observers. 

The sad tidings of his death oast a glo6m over the whole 
Roman empire. To the provincials he had endeared him- 
self by his simple manners, his affability, his generosity, hia 
justice. The legions mourned their oom^e who had 
always stood their friend at need, their general who had 
never known a defeat. At Rome there was a universal 
outburst of sorrow and indignation. The natural grief at 
the loss of a favourite prince was aggravated by me sus> 
picion of foul play, and by hatred of the emperor who was at 
least guilty of recklessly exposing him to danger, and who 
now sullenly refused to join the general mourning. Men 
recalled the forboding words which had been whispered at 
his departure, Whom the plebs love, die young.” Nor 
was he unworthy of this passionate devotion. He had 
wqied out a great national disgrace; he had quelled their 
most formidable foe; he had pacified distant provinces; and 
in his high estate he had so borne himself that all save one 
man had loved and honoured him. His private life had 
been stainless, and he possessed in a singular degree the 
gift of personal attractiveuess. And yet an impartial bio- 
grapher must add that for his fair fame his death was 
opportune. There were elements of weakness in his 
character which his shortlife only half revealed : an almost 
feminine impetuousness which made him twice threaten to 
take his own life ; a superstitious vein which impelled him 
to consult oracles and shrink from bad omens ; an amiable 
dilettantism which led him to travel in Egypt while his 
enemy was plotting his ruin; a want of nerve and resolution 
which prevented him from coming to an open rupture with 
Piso tiU it was too late. His very virtues, his elegant taste, 
his chivalrous sense of honour, his unsuspecting openness 
and candour, unfitted him fur the stem times in wtiich he 
lived. He was as little fitted to play the part of Augustus 
as that of Alexander, to whom Tacitus fondly compares him; 
and had he lived to succeed to the purple the historian 
might have been compelled to pronounce on him the epitaph 
of Galba, that all woidd have thought him fit to reign if bu 
had not reigned. (f. s.) 

GERM.^ SILVER, or Nickel Silver, known also 
under the names of White Copper and Fackfong, is an alloy 
of copper, nickel, and zinc, prepared either by melting the 
copper and nickel together in a crucible, and adding piece 
by piece the previously heated zinc, or by heating the finely 
divided metals under a layer of charcoal, by means of an 
air furnace of strong draught, and promoting the thorough 
solution of the nickel by stirring. To destroy its crystalline 
structure, and so render it fit for working, it is heated to 
dull redness, and then allowed to cool. German silver is 
harder than silver; it resembles that metal in colour, but ii 
of a greyer tinge. Exposed to the air it tarnishes slightly 
yellow, and with vinegar affords a crust of verdigris. At 
a bright red heat it melts, and with access of the atmo- 
sphere loses its zinc by pxidation. At a heat above dull 
r^nesB it becomes exceedingly brittle. German silver is 
much used in the arts. For the manufacture of imitation 
silver for knives and forks its composition is — nickel and 
zinc of each 2 parts, and copper 4 parts ; for handles of 
spoons and forlu tile proportion of copper in this formula 
is increased by Fa>r rolling, the most suitable alloy is 
copper 3 parti^ tine l^jiiickel 1. Candlesticks, bells, spun, 
and other cast arfiehs are made of a German silver contain- 
ing 2 or 3 per cent of lead. The addition of 2 to 2^ per 
cent of iron, which must first be melted vith part of the 
copper, makes an alloy which is whiter, but also more 
brittle and harder than ordinary German silver. 

See Goffer, voL ri, p. 861} and Watts, Did. nfdKm IL T^6L 
On the eleotiical conductive capacity of German silver, see jBum> 
nuenr, vr I viiL p. 68. 
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EBMANT oceapies the greater portion of central 
Europe, and nu but few lines of natural boundary. 
If by the designation Germany is meant the territory in- 
habited by Germans, this is considerably larger than the 
Gtorman empire constituted in 1871, the former having an 
area of about 340,000, and the latter of 208,000 English 
square miles. The present German empire extends from 
47* 16' to 66“ 63' N. lat., and from 6“ 62' to 22“ 62' E. 
long. The eastern provinces project so far that the extent 
of the German territory is much greater from S.W. to 
N.E. than in any other direction. Tilsit is 815 miles from 
Metx, whereas Hadersleben, in Schleswig, is only 640 miles 
from the Lake of Constance. The difference in time between 
the eastern and western points is 1 hour and 8 minutes. 
The empire is bounded on the 8.E. and S. by Austria and 
Switzerland (for 1170 miles), on the S.W. by France (275 
miles), on the W. by Luxembourg, Belgium, and Holland 
(together 512 miles). The length of Gorman coast on the 
North Sea or German Ocean is 300 miles, and on the Baltic 
830 miles, the intervening land boundary on the north of 
Schleswig being only 63 miles. The eastern boundary is 
Russia (725 miles). 

The total area of the empire, including rivers and lakes 
but not the ^^haffs” or lagoons on the Baltic, is 208,427 
English square miles, ^ which is about the ISth part of 
Europe, the 260th part of the whole dry land, and the 863d 
part of the whole surface of the globe. 

Physical PEATURBa 

Coaxt and Islands , — The length of the coast-line is 
scarcely the third part of the whole frontier, so that the 
Germans must be regarded as less a maritime than an in- 
land people. Unlike the eastern states of Europe, the 
German empire has not only an inland sea-shore, but is 
also in direct communication with the great oceans by 
means of the North Sea. The coasts of Germany are 
shallow, and deficient in natural ports, except on the east of 
Schleswig-Holstein, where wide bays encroach upon the land, 
giving access to the largest vessels, so that a great harbour 
for men-of-war has been constructed at Kiel. With the ex- 
ception of those on the east coast of Schleswig-Holstein, all 
the important trading ports of Germany are river ports, such 
as Emden, Bremen, Hamburg, Lubeck, Stettin, Dantzic, 
Kdnigsberg, MemeL A great difference, however, is to be re- 
marked between the coasts of the North Sea and those of the 
Baltic. On the former, where the sea has broken up the 
mnges of dunes formed in bygone times, and divided them 
into separate islands, the mainland has to be protected by 
massive dikes, while the Frisian Islands are being gradu- 
ally washed away by the waters. On the coast of East 
Friesland there are now only seven of these islands, of 
which Nordemey, a bathing-place, is best known, while 
of the North Frisian Islands, on the western coast of 
Schleswig, Sylt is the most considerable. Besides the 
ordinary waste of the shores, there have been extensive 
inundations by the sea within the historic period, the gulf 
of the Dollart having been so caused in the year 1276. 
Sands surround the whole coast of the North Sea to such 
an extent that the entrance to the ports is not practicable 
without the aid of pilots. Heligoland, which has belonged 
to England since 181 4, is a rocky island, but it also has been 

' 1 Eoglith square mile "-2 ‘5898945 square kilometres, or 0*0470852 
Oornuui square mile; 1 Oermaii squere mile * 21 *26087 En glish 
squm miles ; 1 sq. kilometre - 0*8881161 English squire mile. 


considerably reduced by the sea. The tides rise to the height 
of 12 or 13 feet in the Jahde Bay and at Bremerhafen, and 
6 or 7 feet at Hamburg. The coast of the Baltic on 
the other hand possesses few islands, the cliief being Alsen 
and Fehmem off the coast of Schleswig-Holstein, and 
Riigen off Pomerania. It has no extensive sands, though on 
the whole very flat. The Baltic has no perceptible tides ; 
and a great part of its coast-line is in winter covered with 
ice, which also so blocks up the harbours that navigation 
is interrupted for several months every year. Its three 
haffs fronting the mouths of the large rivers must be 
regarded as lagoons or extensions of the river beds, not as 
bays. The Oder Haff is separated from the sea by two 
islands, so that the river flows out by three mouths, the 
middle one (Swine) being the most considerable. The 
Frisebe Haff is formed by the Nogat, a branch of the 
Vistula, and by the Pregel, and communicates with the 
sea by means of the Pillau Tief. The Kurische Haff 
receives the Memel, called Niemen in Russia, and has 
its outlet in the extreme north at MomeL Long narrow 
alluvial strips called Nehrungen^ lie between the last two 
huffs and the Baltic. The Baltic coast is further marked 
by large indentations, the Gulf of Liibeck, that of Pome- 
rania, oast of Riigen, and the semicircular Bay of Dantsic 
between the promontories of Rixlioft and Briisterort The 
German coasts are now well provided with lighthouses. 

Surface and Geology , — In respect of physical structure 
Germany is divided into two entirely distinct portions, 
which bear to one another a ratio of about 3 to 4. The 
northern and larger part may be described as a uniform 
plain, covered generally by very recent deposits, but with 
small areas of Tertiary and Secondary formations pro- 
truding here and there. South and Central Germany, 
on the other hand, is very much diversified in scenery 
and in geological structure. It possesses large plateaus, 
such as that of Bavaria, which stretches away from the 
foot of the Alps, fertile low plains like that intersected 
by the Rhino, mountain chains, and isolated ^oups of 
mountains, comparatively low in height, and so situated as 
not seriously to interfere with communication either by 
road or by railway. Its geological structure corresponds 
to tiiis diversity of surface. The most ancient rocks of 
Germany are the gneisses, schists, and granites which 
form the Bohemian and ]^varian plateau, and extend 
into Saxony. Another isolated mass of similar rocks 
rising into the heights of the Vosges and Blaok Forest 
has been cut through by the valley of the Rhine. Silurian 
rocks are but scantily developed in Germany. The 
Devonian system, however, occupies an extensive area, 
since it forms the high tableland of the 'I'aunus, Hundsruck, 
and Eifel, which ranges westward into Belgium. Carboni- 
ferous rocks with prcmuctive coal-fields cover isolated areas, 
chiefly in north-western Germany, particularly in West- 
phaJia, at Saarbriick, in Saxony, and in Upper and Lower 
Silesia (see Coal). Between tiie Devonian uplands of the 
Taunus and the crystalline rocks of Bavaria a vast area of 
western Germany is occupied by the Triassic system, which 
ranges from Hauover to Basel and from near Metz to 
Baireuih. The southern half of this vast Triassic basin is 
bordered by a belt of overlying Jurassic rocks which 
skirt the Dannbian plain in Wiirtemburg and Bavaria. 
Cretaceous rocks occur chiefly in north Germany in 
scattered patches flanking older formations. They^ evi- 
dently underlie the great plain, since they are found rising ' 
up hm and there to the surface between Westphalia and 
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Denmuk. Older Tertiaiy fonnatione are absent from 
Oermany, save the portion of the Eocene Alps included 
within the tenitoiy of Bavaria. But Miocene deposits 
extend into numerous detached basinsi including those of 
the Ehine below Bonn, and at Maina, the country round 
Magdeburg, and the plains of Bavaria. These strata 
contain valuable seams oC lignite. The vast plains of 
northern Germany are covered with glacial drift, which 
rises to heights of 1400 feet above the sea along the ^ges of 
the Hanking hills. Igneous rocks of different ages have been 
erupted in many districts, and further diversify the geology. 
The best known are the Tertiary and post-Tertiary lavas 
and cones of the Eifel and Siebengebirge; others of more 
ancient date occur along the southern slopes of the Harz. 

MountaiuB and PlaieaiiB , — Bavaria is the only division 
of the country that includes within it any part of the Alps, 
the Austro-Bavarian frontier running along the ridge of the 
Northern Tyrolese or Bavarian Alpa The loftiest peak of 
this group, the Zugspitze (57 miles south of Munich), is 
9702 feet in height, l^ing the highest summit in the empire. 
The Upper German plain sloping northwards from the 
Bavarian Alps is watered by the Lech, the Tsar, and the 
Inn, tributaries of the Danube, all three rising beyond the 
limits of German territory. This plain is separated on 
the west from the Swiss plain by the Lake of Constance 
(Bodensee, 1306 feet above sea-level), and on the east 
from the undulating grounds of Austria by the Inn. The 
average height of the plain may be estimated at about 
1800 feet, the valley of the Danube on its north border 
being from 1540 feet (at Ulm) to 920 feet (at Fassau). 
The plain is not very fertile. In the upper part of the 
plain, towards the Alps, there are several lakes, the largest 
beiug the Ammersee, the Wiirmsee or Starnberg Lake, and 
the Chiemsee. Many portions of the plain are covered 
by moors and swamps of large extent, there called Moon. 
The left or northern bank of the Danube, from Be^nsburg 
(Ratisbon) downwards presents a series of granitic rocks 
called the Bavarian Forest (Bayerischer Wald), which must 
be regarded as a branch of the Bohemian Forest (Bohmi- 
scher Wald). The latter is a range of wooded heights on 
the frontier of Bavaria and Bohemia, occupying the least 
known and least frequented regions of Germany. The 
summits of the Bayerischer Wald rise to the height of about 
4000 feet, and those of the Bohemian Forest to 4800 feet, 
Hoher Arber, about 49* N. lat., being 4842 feet. The 
valley of the Danube above Ratisbon is flanked by Jurassic 
plateaus sloping gently to the Danube, but precipitous 
towards the valley of the Neckar. The centre of this ele- 
vated tract is the Rauhe Alp, so named on account of the 
liarshness of the climate. The plateau continuing to the 
north-east and then to the north, under the name of the 
Franconian Jura, is crossed by the valley of the winding 
Altmiihl, and extends to the Main. To the west extensive 
undulatiiig grounds or low plateaus occupy the area between 
the Main and the Neckar. 

The south'western corner of the empire contains a 
series of better defined hill-ranges. ]^ginDing vritb the 
Sohwarzwald (Black Forest), we find its southern heights 
decline to the valley of the Rhine, above Basel, and to 
the Jura The summits are rounded and covered with 
wood, the highest being the Feldberg (10 miles S.E. of 
Freibuig, 4902 feet). Northwards the Black Forest 
passes into the plateau of the Neckarbergland (average 
height, 1000 feet). The heights between the lower 
Neckar and the Main form the Odenwald (about 1700 
feet) ; and the Spessart, which is watered by the Main on 
three odes, is nothing but a continuation of the Odenwald. 
West of this range of hills lies the valley of the upper 
Rhine, extending about 180 miles from south to north, 
and with a width of onfy 20 to 25 miles. In the upper 


p^ the Rhine is rapid, and therefore navigable with 
difficulty; this ex{dainB why the towns there are not 
along the banks of the river, but some 5 to 10 miles 
off. But from Speyer (Spires) town succeeds town as far 
down as Diisseldorf* l^e western boundary of this valley 
is formed in the first instance by the Vosm, where granite 
summits rise from under the surrounding red Triassis 
rocks (Sulser Belchen, 4700 feet). To the south the 
range is not continuous with the Swiss Jura, the valley of 
the Rhine being connected here with the Rhone system 
by low ground known as the Gate of MtUhausen. The 
crest of the Vosges is pretty high and unbroken, the first con- 
venient pass being near Zabern, which has been taken ad- 
vantage of for the railway from Strasburg to Paris. On the 
northern side the Vosges are connected with the Haardt 
sandstone plateau (Kalmit, 2230 feet), which rises abruptly 
from the plain of the Rhine. The mountains south of 
Mainz (Mayence), which are mostly covered by vineyards, 
are lower, the Donnersberg, however, raising its head to 
2262 feet These hills are bordered on the west by the 
high plain of Lorraine and the coal-fields of SaarbrUcken, the 
former being traversed by the river Moselle. The larger 
half of Lorraine belongs to France, but the German part 
possesses great mineral wealth in its rich layers of ironstone 
(sidexite), and in the coal-fields of the Saar. The Devonian 
tract of the Hundsruck, Taunus, and Eifel is an extended 
plateau, divided into separate sections by the river valleys. 
Among these the Rhine valley from Bingen to Bonn, and that 
of the Moselle from Treves to Coblentz, are winding gorges 
excavated by the rivers. The Eifel presents a sterile, 
thinly-peopled plateau, covered by extensive moors in 
several places. It passes westwards imperceptibly into the 
Ardennes. The hills on the right bank of me Rhine also 
are in part of a like barren character, without wood; 
the Westerwald (about 2000 feet), which separates the 
valleys of the Bieg and Lahn, is particularly so. The 
northern and southern limits of the Niederrheinisches 
Gebirge present a striking contrast to the central region 
In the south the declivities of the Taunus (2890 feet) are 
marked by the occurrence of mineral springs, as at Ems 
on the Lahn, Nauheim, Homburg, Soden, Wiesbaden, Ac., 
and by the vineyards which produce the best Rhine 
wines. To the north of this Gebiige, on the other hand, 
lies the great coal basin of Westphalia (the largest in 
Germany). In the south of the hilly duchy of Hesse rise 
the isolat^ mountain groups of the Vogelsberg (2530 feet) 
and the Rhoii (3117 feet), separated by the valley of the 
Fulda, which uniting further north with the Werra forms 
the Weser. To the east of Hesse lies Thuringia, a province 
consisting of the far-stretching wooded ridge of the 
Thiiringer Wald (with three peaks of upwards of 3000 feet 
high), and an extensive elevated plain to the north. Its 
rivers are the Baale and Unstrut. This plateau is bounded 
on the north by the Harz, an isolated group of mountains, 
rich in minerals, with its highest elevation in the bare 
summit of the Brocken (3743 feet). To the west of the 
Harz a series of hilly tracts is comprised under the name of 
the Weser Mountains, out of which above Minden the river 
Weser bursts by the Porta Westphalica. A narrow ridge, the 
Teutoburger Wald (1300 feet), extends between the Weser 
and rile Ems as &r as the nei^bourhood of Osnabriick. 

To the east theTMlringerWald is connected by the plateau 
of the Frankenwald with the Fichtelgebirge. ^is noup of 
mountains, ooonpying what may be regaled as ethnologi- 
cally the centre of Germany, forms a hydrographical centre, 
whence the Nab flows southward to the Danube, the Main 
westward to the Rhine, the Eger eastward to the Elbe, and 
the Saale northward, also into the Elbe. In the north-east 
the Fichtel^birge connects itself directly with the Erzge- 
birge, whiw forms the northern boundary of Bohemia. 
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The soathern sides of this range are comparatively steep ; 
on the north it sbpes gently down to the plains d Leipsie, 
bat is intersected by the deep valleys of the Ibter and 
Volde. Although by no means fertile, the Erzgebirge is 
very thickly peopled, as various branches of industry have 
taken root there in numerous small places. Around 
Zwickau there is a productive coal-field, and mining for 
metals is carried on near Freiberg. In the east a table- 
land of sandstone, called Saxon Switzerland, from tibe 
picturesque outlines into which it has been eroded, adjoins 
the Erzgebirge; one of its most notable features is the 
deep ravine by which the Elbe escapes from it. Numerous 
quarries, which supply the North German cities with stone 
for buildings and monuments, have been opened along the 
valley. The sandstone range of the Elbe unites in the east 
with the low Lusatiau group, along the east of which runs 
the best road from northern Qennany to Bohemia. Then 
comes a range of lesser hills clustering together to form 
the frontier between Silesia and Bohemia. The most 
western group is the Isergebirge, and the next the Uiesenge- 
birge, a narrow ridge of about 20 miles’ length, with bare 
summits. Excluding the Alps, the Schneekoppe (5266 
feet) is the highest peak in Germany ; and the southern 
declivities of this range contain the sources of the Elbe. 
The hills north and north east of it are termed the Silesian 
Mountains. Here one of the minor coal-fields gives em- 
ployment to a population grouped round a number of 
comparatively small centres. One of the main roads into 
Bohemia (the pass of Landsbut) runs along the eastern 
base of the Riesengebirge. Still farther to the east the 
mountains are grouped around the hollow of Glatz, whence 
the Neisse forces its way towards the north. This hollow 
is shut iu on the east by the Sudetic group, in which the 
Altvater rises to almost 4900 feet. The eastern portion 
of the group, called the Gesenke, slopes gently away to the 
valley of the Oder, which affords an open route for the 
international traffic, like that through the Miilhausen Gate 
in Alsace. Geographers style this the Moravian Gate. 

The North-German plain presents little variety, yet is 
not absolutely uniform. A row of low hills runs generally 
parallel to the mountain ranges already noticed, at a dis- 
tance of 20 to 30 miles to the north. To these belongs the 
Upper Silesian coal-basin, which occupies a considerable 
area in south-eastern Silesia. North of ths middle districts 
of the Elbe country the heights are called the Flaming hills. 
Westward lies as the last link of this series the Liineburger 
Haide or Heath, between the Weser and Elbe, north of 
Hanover. A second tract, of moderate elevation, sweeps 
round the Baltic, without, however, approaching its shores. 
This plateau contains a considerable number of lakes, and 
is divided into three portions by the Vistula and the Oder. 
The most eastward is the so^lled Prussian Seenplatte. 
Spirdingsee (430 feet above sea-level, and 46 square miles 
in area) and Mauersee are the largest lakes; they are 
situated in the centre of the plateau, and give rise to the 
Pregel Some peaks near the Russian frontier attain to 
1000 feet The Pomeranian Seenplatte, between the 
Vistula and the Oder, extends from S.W. to N.R, its 
greatest elevation being in the neighbourhood of Dantzic 
(Thurmberg, 1096 feet). The Seenplatte of Mecklenburg, 
on the other hand, stretches from S.E. to N.W., and most 
of its lakes, of which the Miiritzsee is the largest, send 
their waters towards the Elbe. The finely wooded heights 
which surround the bays of the east coast of Holstein and 
Schleswig may be regarded as a continuation of these 
Baltic devations. The lowest parts, therefore, of the 
North-German plain, excluding the sea-coasts, are the 
central districts from about 52” to 53* N. lat., where the 
Vistula, Netze^ Warthe, Oder, Spree, and Havel form vast 
awampy lowhuids (in German called BrUche), which, during 


the last hund^ years, have been consideraUy reduced by 
the oonstmotion of canals and by cultivation, — ^improve- 
ments due in large measure to Frederick the Great. The 
Spreewald, to the S.K. of Berlin, is one of the most remark- 
able ^tricts of Germany. As the Spree divides itself 
Aere into innumerable branches, enclodng thickly wooded 
islands, boats form the only means of communication. 
West of Berlin the Havel widens into what are called the 
Havel lakes, to which the environs of Potsdam owe their 
charms. In general the soil of the North-German phdn 
cannot be termed fertile, the cultivation nearly everywhere 
requiring severe and constant labour. Long stretches 
of ground are covered by moors, and there turf-cutting 
forms the principal occupation of the inhabitants. The 
greatest extent of moorland is found in the westernmost 
parts of the plain, in Oldenburg and East Frisia. The 
plain contains, however, a few districts of the utmost fer- 
tility, particularly the tracts on the central Elbe, and the 
marsh lands on the west coast of Holstein and the north 
coast of Hanover, Oldenburg, and East Frisia, which, 
within the last two centuri^ the inhabitants have reclaimed 
from the sea by means of immense dikes, v 
Jtivfra . — Nine independent river-systems may be distin- 
guislied : those of the Memel, Pregel, Vistula (Weichsel), 
Oder, Elbe, Weser, Ems, Rhine, and Danube. Of these the 
Pregel, Weser, and Ems belong entirely, and the Oder 
mostly, to the German empire. The Danute has its sources 
on German soil ; but only the fifth part of its course is 
German. Its total length is 1 730 miles, and the Bavarian 
frontier at Passan, where the Inn joins it, is only 350 miles 
distant from its sources. It is navigable as far as Ulm, 220 
miles above Passau ; and its tributaries the Lech. Isar, Inn, 
and Altmlibl are also navigable. The Rhine is the most 
important river of Germany, although neither its sources 
nor its mouths are within the limits of the empire. From 
the Lake of Constance to Basel (122 miles) the Rhine forms 
the boundary between the German empire and Switzerland; 
the canton of Schaffhausen, however, is situated on the 
northern bank of the river. From Basel to below Em 
merich the Rhine belongs to the German empire — about 
470 miles, or fou^seveutbB uf its whole course. It is 
navigable all this distance, as are also the Neckar from 
Essliugen, the Main from Bamberg, the Lalin, the Lippe, 
the Ruhr, the Moselle from Metz, with its affluents the Saar 
and Sauer. Vessels sail up the Ems os far as Papen- 
burg, and river craft as far as Qreven, and the river is con- 
nect^ with a widely branching system of canals for turf- 
boats. The Fulda, navigable for 63 miles, and the Werra 
38 miles, above the point where they unite, form by thekr 
junction the Weser, which has a course of 271 miles, and 
receives as navigable tributaries the Aller, the Leine from 
Hanover, and some smaller streams. Large steamers 
cannot, however, get as far as Bremen, and that commercial 
emporium has, in consequence, been obliged to form a sea- 
lK)rt at Bremenhafen. The Elbe, after a course of 250 
miles, enters German territoiy near Aussig, 482 miles from 
its mouth. It is navigable above this point to its junction 
with the Moldau. Hamburg may be reached by vessels of 
10 to 11 feet draught The navigable tributaries of the Elbe 
are the Saale (below Naumburg), the Havel, Spree, Elde, 
Bade, and some others. The Oder begins to be navigable 
almost on the frontier at Ratibor, 480 miles from its mouth, 
receiving as navigable tributaries tlie Glatz Neisse and 
the Warthe. Only the lower course of the Vistula belongs 
to the German empire, within which it is a broad, navigable 
stream of considerable volume. On the Pregel ships of 
2500 tons reach Konigsberg, and river barges reach 
Insterburg ; the Alle, its tribut^, may also be uavigat^ 
The Memel is navigable in its course of 113 miles 
from the Russian frontier. Germany is thus a country 
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abounding in natural waterways, the total length of them 
being estimated at 7000 miles. But it is only the Rhine, in 
its middle course, that has at all times sufficient volume of 
water to meet the ^uirements of a good navigable riven 

Laksa , — The regions which abound in lakes have already 
been pointed out. The Bodensee or Lake of Constance 
(186 square miles) is on the frontier of the empire, — 
portions of the northern banks belonging severally to 
Bavaria, Wiirtemberg, and Baden. The largest lake en- 
tirely on German territory is the Chiemsee (75 square 
miles) ; the Ammersee and the Wttrmsee are, however, but 
little less. A good many smaller lakes are to be found in 
the Bavarian Alps. The North-Oerman plain is dotted 
with upwards of 500 lakes, covering an area of about 2500 
square miles. The largest of these are the three HafEs, — 
the Oderhaff covering 370 square miles, the Frische Haff 
332, and the Kurische Haff 626. The lakes in the 
Prussian and Pomeranian provinces, in Mecklenburg, and 
;n Holstein, and those of the Havel, have already been 
mentioned. In the west the only lakes of importance are 
the Steinhuder Meer, 14 miles north-west of Hanover, and 
the Dilmersee on the southern frontier of Oldenburg. 

Climate , — The climate of Germany is to be regarded as 
intermediate between the oceanic and continental climates 
of western and eastern Europe respectively. It has nothing 
in common with the Mediterranean climate of southern 
Europe, Germany being separated from that region by the 
lofty barrier of the Alps. Although there are very con- 
siderable differences in the range of temperature and the 
amount of rainfall throughout Germany, these are not so 
great as they would be were it not that the elevated 
plateaus and mountain chains are la the south, while the 
north is occupied by low-lying plains. In the west no 
chain of hills intercepts the warmer and moister winds 
which blow from the Atlantic, and these accordingly in- 
fluence at times even the eastern regions of Germany. The 
me in annual temperature of Bouth-westem Germany, or the 
Rhine and Danube basins, has in recent years been about 
52^ to 54” that of central Germany 48” to 50”, and that 
of the northern plain 46” to 48” In Pomerania and West 
Prussia it is only 44” to 45”, and in East Prussia 42” to 44”. 
The warmest districts of the German empire are the northern 
parts of the Rhine plain, from Oarlsruhe downward 
especially the Rheinthal ; these are scarcely 300 feet above 
the sea-level, and are protected by mountainous tracts of 
land. The same holds true of the valleys of the Neckar, 
Main, and Moselle. Hence the vine is everywhere cultivated 
in these districts. The mean summer temperature there is 
66” and upwards, while the average temperature of January 
does not descend to the freezing point (32”). The climate 
of north-western Germany (west of the Elbe) shows a pre- 
dominating oceanic character, the summers not being too 
hot (mean summer temperature 60” to 62”), and snow in 
winter remaining but a short time on the ground. West 
of the Weser the average temperature of January exceeds 
32” ; to the east it sinks to 30”, and therefore the Elbe is 
generally covered with ice for some months of the year, as 
are also its tributaries. The further one proceeds to the 
east the greater are the contrasts of summer and winter. 
While the average summer warmth of Germany is 60” to 
62”, the Januaiy temperature falls as low as 26” to 28” in 
West Frussia, Posen, and Silesia, and 22” to 26” in East 
Prussia and Upper Silesia. The navigation of the rivers is 
regularly interrupted by frost. Similarly the upper basin 
jot the Danube, or the Bavarian plain, has a rather inclement 
climate in winter, the average for Januaiy being 25” to 26”. 

As r^rds rainfall, Germany belongs to those regions 
where atmospheric precipitation takes place at all seasons, 
but chiefly in the form of summer rains. In respect to 
the quantity of rain the empire takes a middle j^ition 


between the humidity of north-western Europe and the 
aridity of the east There are oonsidttable differences 
between particular pla,ce8. The rainfall is greatest in the 
Bavarian table-land and the hilly regions of western 
Germany. For the Eifel, Sauerland, Harz, Thflringer 
Wald, Rhon, Yogelsberg, Spessart, the Black Forest^ the 
Vosges, he., the annual average may be stated at 34 inches 
or more, while in the lower terraces of south-westerr 
Germany, as in the Erzgebirge and the Sudetic range, it u 
estimated at SO to 32 inches only. The same average 
obtains also on the humid north-west coast of Germany as 
far as Bremen and Hamburg. In the remaining p^ of 
western Germany, on the shores of Further Pomerania, and 
in East Prussia, it amounts to upwards of 24 inches. In 
western Germany there is a district famous for the scarcity 
of rain, and for producing the best kind of wine : in the 
valley of the Rhine below Strasburg, in the Palatinate, and 
also in the valley of the Main, no more than from 16 to 20 
inches fall Mecklenburg, Brandenburg, and Lusatia, 
Saxony and the plateau of Thuringia, West Prussia, Posen, 
and Lower Silesia are also to be classed among the more 
arid regions of Germany, the annual rainfall being 16 to 
20 inches. 

Vegetation, Animals, and Aorlculture. 

The flora of Germany comprises about 3000 species of 
phanerogamic and about 4000 cryptogamic plants. The 
country does not, however, form a single natural region, 
and cannot be characterized distinctively by any of the 
principal botanical types. 

No uniform returns for the whole empire have been pub- 
lished, furnishing details regarding the distribution of the 
soil in respect of its cultivation, and thus statistics can only 
be collected from the official returns and estimates or 
valuations for separate districts. The following tabular 
statements must therefore be regarded as only approximately 
accurate : — 


OuUivahle and UncuUivahU Area. 


States or Gronpi. 

Cultlvttblo. 

1 UoculUvablo. 

Sqnare 

MUes. 

Torcent. 
of Total 

SouFe 

Mlitti. 

Percent, 
of Total. 

Prnssia, including the 1 
minor states of North > 





184,400 

917 

12,180 

88 

Germany ) 



Thuringia.'. 

4,450 

98-7 

800 

6*3 


fi,670 

96 0 

280 

4*0 

27,500 

98*8 

1,800 

6*2 

Wiirtemberg 

7.200 

5.200 

95*6 

880 

4*4 

Baden 

89*4 

620 

10*6 i 

Alsace-Lorraine 

5,200 

90*9 

520 

9*1 

Hesse 

2,850 

96*0 

120 

4*0 ! 

Total 

192,870 

92*8 

16,050 

77 j 


DittribuHon qfthe CuUiwble Area. 


Statea 

Arable. 

Meadows and 
Paitwe Gronnds. 

Woodland. 

Square 

MUes. 

Percent, 
of Total 

Square 

Miles. 

Percent 
of TotaL 

Square 

Milos. 

Percent, 
of Total. 

Pnuila,Ae. 

Thurlnala 

Saxooy 

Batarlk....» 

Wttrtembeiv 

Baden 

AlMce-Lomlne 

Boise .....M. 

Total 

7A1A0 

SJMIO 

8,800 

xajuo 

aaoo 

8,800 

s,no 

1,580 

50*7 

58^ 

55-8 

48*1 

47*8 

87*8 

48*5 

51*6 

86,870 

440 

770 

5,190 

1.800 

1,080 

660 

880 

16-8 

9*8 

18*9 

17 5 
178 
177 
11*6 
19*6 

88,880 

MIO 

1,600 

10,060 

8,800 

1,970 

1,770 

940 

887 

81*8 

87- 6 
84*9 
80-5 

88- 8 
80*8 
81*6 

108,800 

49H> 

86A70 

17*6 

58,500 

85*7 


From these tables it will be seen that the extent of un- 
cultivable ground in Germany is inoonsiderable ; and that 
the arable land, including g^en ground and vineyards, 
amounts to about one-half of the area. 
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ForuUt — The woodlande Ifonn about one-fourth of the 
entire eoil, the proportion of forest beinn far mater than 
in any other state in the west or south of SSurope ; the 
percentage for France is but I?, for Italy 12, for Great 
Britain about 3. The state forests alone occupy 17,600 
square miles ; and the greatest attention is paid through* 
out the empire to forest culture. Speaking generally, 
northern is not nearly so well wood^ as central and 
southern Germany, where indeed most of the smaller 
mountains are covered with timber, os is indicated by the 
frequent use of the termination vfcild affixed to the names 
of the mountain ranges (as Schwarzwald, Thiiringer Wald, 
<hc.). The ^^Seenplatten” are less wooded than the hill 
country, but the eastern portion of the northern lowlands 
is well provided with timber. A narrow strip along the 
shores of the Baltic is covered with oaks and l>eechoB; 
further inland coniferous trees are the most prevalent, par- 
ticularly the Scotch fir ; birches are also abundant The 
mountain forests consist chiefly of firs, pines, and larches, 
but contain also silver firs, beeches, and oaka Chestnuts 
appear ou the terraces of the llhine valley, and in Swabia 
and Franconia. The whole north-west of Germany is 
destitute of wood, but to compensate for this the people 
have ample supplies of fuel in the extensive stretches of turf. 

Agriculture , — The same kinds of cereal crops are cnlti* 
rated in all parts of the empire, but in the south and uest 
wheat is predominant, and in the north and east rye, oats, 
and barley. To these in some districts are added spelt, 
buckwheat, millet, rice-wheat {Triticum (licocenm), lesser 
spelt {Triticum monococcim)^ and maize. In general the soil 
is remarkably well cultivated. The three years’ rotation 
formerly in use, where autumn and spring-sown grain and 
fallow succeeded each other, has now been abandoned, ex 
cept in some districts, where the system has been modified 
and improved. In South Germany the Bo*called Fruchtr 
ivechael is practised, the fields being sown with grain cTO\m 
every second year, and with pease or beans, grasses, pota- 
toes^ turnips, «bc., in the intermediate years. In North 
Germany the mixed Koppelwirthechaft is extending, by 
which system, after several years of grain crops, the ground 
is for two or three seasons in pasture. No general statistics 
on the subject of crops have as yet been published, but, 
according to private estimates, a fair average season will 
yield 325 million quarters of rye,^ oats 300, wheat and spelt 
170, barley 100. lu good seasons the production has been 
found sufficient to meet the native demand. Formerly the 
exports of the produce of the wheat and pulse crops exceeded 
the imports, but the importation of cereals has now for a 
number of years been constantly increasing. The potato is 
largely cultivated, not merely for food, but for distillation 
into spirits. This manufacture is prosecuted especially in 
eastern Germany, The Prussian provinces east of the 
Elbe, inclnding Mecklenburg and Saxony, with a popula- 
tion of about 19 millions, produced 72 million gallons^ of 
spirits in 1876, while the rest of Germany (population 24 
millions) produced only 25 million gallons, common 


Yean. 

Maiitt- 

fkctorlM. 

Beet -root con- 
•umed. 

Sutfor produced 



CwU. 

Cwta 

1848-47 

107 

S, 600,000 

331,000 

1856-57 

288 

27,500,000 

1,800,000 

1866-67 

296 

50,700,000 

3,900,000 

1874-75 

888 

55,100,000 

5,100,000 

1876-76 

882 

83,200,000 

7,100,000 

1876-77 

828 

71,000,000 

5,800,000 


beet {Beta vulgaris) is larply ffrown in some districts for 
the production of sugar, which has greatly increased during 

^ 1 quarter-* 2 *90781 hectolitres; 1 hectolitre » 0*34888 quarter. 

* lgallon-0*22 litre. 


the last thirty years. There Are two centres of the beet- 
root sugar prodoctioQ : 231 factories, or more than two- 
thirds of the whole, are in Prussian Saxony, Hanover, 
Brunswick, Anhalt, and Thuringia, and there are 71 
in Silesia, Brandenburg, and Pomerania, the principal 
centre of the latter group being Frankfort-on-the-Oder. 
Flax and hemp are cultivated, though not so much as 
formerly, for manufacture into linen and canvas, and also 
for the production of oil The home supply no longer 
suffices for the native demand. The cultivation of hops is 
in a veiy thriving condition in the southern states of 
Germany. The soil occupied by hops was estimated in 
1873 at 93,680 acres,*'^ — a larger area than in any other 
country of the globe (Groat Britain having abont 70,000 
acres). The total production of hops is 477,000 cwts., and 
of this 402,000 cwts. are grown in Bavaria, Wiirtembeig, 
Baden, and Alsace-Lorraine. Hops thus form one of tho 
standard articles of exportation from Germany, as well as 
beer. The following table shows the number of breweries 
in different ports of the country, and the amount of their 
production : — 


SttttfH 

Bipworicn. 

Total. 

Per Head. 



Qallona. 

titilloni. 

Northern Cetinuny 

13,186 

6,708 

418.000. 000 

309.000. 000 

14 

Havana, not including i 
Palalinato t 

59 

Palatinate (ratimated ) . . . 


13,000,000 

20 

Wurtemberg 

7,777 

8.5, .'too, 000 

46 

Baden (estimatod) 

Alsacc-Tiorraine 

1 1,500 

1 24,200,000 

18 

1 *241 

1 17,600,000 

11 

Total, about 

1 28,500 

1 857,100,000 

20 


Tobacco forms the most productive and most profitable 
object of culture in many clistricts. The total extent 
under this crop in 1876 was 53,720 acres, no less than 32 
per cent, of this being in Baden, 22 in Bavaria, 16 in 
Alsace-Lorraine, and only 30 per cent, in the rest of 
Gennany. In the north the plant is cultivated principaUy 
lu Pomerania, Brandenburg, and East and West Prussia. 
Of late years the production has on the whole diminished, 
the average amount having been 800,000 cwts. from 1872 
to 1876. 

The culture of the vine is almost confined to southern and 
western Germany, and especially to the Rhine district The 
northern limits of its growth extend from Bonn in a north- 
easterly direction through Cassel to the southern foot of the 
Harz, crossing 52* N. lat. on the Elbe, running then east 
some miles to the north (»f that parallel, and finally turning 
sharply towards the south-west on the Warthe. In the 
valley of the Baale and Elbe (near Dresden), and in Lower 
Silesia (between Ouben and Griinberg), the number of vine- 
yards is small, and the wines of inferior quality; but along 
the Rhine from Basel to Coblentz,in Alsace, Baden, the Pala- 
tinate, and Hesse, and above all in the province of Namu, 
the lower slopes of the hills are literally covered with vines. 
Here are produced the celebrated Riidesbeimer, Hochbeimer, 
and Johannisberger. The vines of the lower Main, particu- 
larly those of WUrzburg, are the best kinds ; those of the 
upper Main and the valley of the Neckarare rather inferior. 
The Moselle wines are lighter and more acid than those 
of the Rhine. The total amount produced in Germany is 
estimated at 1000 million gallons, — Alsace-IiOrraine turning 
out 400 millions, Baden 175, ^varia, Wurtemberg, and 
Hesse together 300, while the remainder, which though 
small in quantity is in quality the best, is produced by 
Prussia. 

Live Stock — The cultivation of grazing lands in Gennany 
has been greatly improved in recent times, and is in u 
highly prosperous condition. The provinces of Pomerania 

» l»cr®-*0*40467 hecUre; 1 hectare -2 *4711 442 acroi. 
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and Hanover are particularly remarkable in thb respect 
TIte best meadow lauds of ^varia are in the outer range 
of the Alps, those of Saxony in the Enegebirge. The follow- 
ing table shows the results of a live-stock census in 1873 : — 

Horsofl 8,862,281 

Cattle 16,776.702 

Sheep 24,099,406 

Pigs 7.124.088 

Gottts 2,820,002 

Total 68,672,429 

The breeding of domestic animals is prosecuted roost 
extensively in Bavaria, and in the maritime proviucea 
There we find* 1000 to 1500 head of the larger kinds 
(horses, cattle, sheep, goats, swine) for every 1000 inhabit- 
ants ; in the rest of eastern Germany 600 to 800 ; and in 
central and southern Germany only 400 to 600. In the 
number of horses Germany ranks with Great Britain (about 
80 for every 1000 inhabitants) ; and, although the pro- 
duction cannot satisfy the home demand, the imports being 
nearly 30,000 in excess of the exports annually, the breed- 
ing of horses has attained great perfection. The main 
centre is in East and West Prussia, where there are more 
than half a million of horses, — about 30 per English square 
mile; then follow the marsh districts on the Elbe and 
Weser, some parts of Westphalia, Saxony, and Upper 
Silesia, Lower Bavaria, Lower Alsace, and Lorraine. Cattle 
abound in most South-German states, especially Bavaria 
and Wiirteinberg, where there are 180 to 200 head for 
every square mile. In the northern and north-eastern dis- 
tricts, on the otiicr hand, the numbers are small (in some 
districts only 30 to 50 head to the square mile), except 
Schleswig-Holstein and the marsh lands along the shores 
of the North Sea, whence there is a considerable exportation 
\o England. Tbe aggregate number of slieep in Gennany 
ia only exceeded in Europe by that in Groat Britain and 
Russia. The principal sheep districts are Pomerania and 
Mecklenburg (300 per square mile). As a rule, 8hoei>- 
farmiiig is resorted to where the soil is of inferior quality 
and unsuitable for tillage and the breeding of cattle. Far 
mure attention is accordingly given to the rearing of sheep 
in northern and nortli-eastorn Germany than in Schleswig- 
Holstein, East Frisia, Westphalia, Kliiueluiid, and South 
Germany. The exportation of sheep is considerable, 
amounting in 1871 to 1,460,000 head ; in 1875, however, i 
the number was only 1,000,000. At the same time tho 
native demaud for wool is not covered by the home pro- 
duction. The largest stock of swine is in central Germany 
and Saxony, in Westpiialia, on the lower llhiue, in 
Lorraine, Hesse, 4:c. Central Germany (especially Gotlii 
and Brunswick) exports sausages and hams largely, os well 
as Westphalia ; but the excess of swiue import^ over tho 
exports for the whole of Germany ranges from 600,000 to 
800,000 annually. 

Agricultural Population , — In the census returns of 1871 
the number of persons entered as agriculturists (including 
persons engaged in rearing stock, in forestiy^ and the 
fisheries) was about 12,210,000, comprising 1,844,202 pro- 
prieton (1,690,931 males and 153,271 females), 2,101,005 
agricultuml labourers, Ac., with 6,764,747 members of their 
ft^Ues (2,338,174 males and 4,426,573 females), and 
about 1,500,000 (660,000 males and 840,,000 females) 
engaged in household duties. Agriculture thus supports 
three-tenths of the ^pulation. 

Wild AnitncU$, — The number of wild animals in Germany 
is not very great. Foxes, martens, weasels, badgere, and 
otters are to be found everywhere ; wolves are rare, but 
they find their way sometimes from French territory to the 
western provinces, or from Poland to Prussia and Posen. 
Among the rodents the hamster and the field-mouse are a 
looufge to agriculture. Of game there are the roe, stag, 


[uvnTocnL 

boar, and bare ; the fallow deer and the wild labhit are 
leas common. The elk is to be found in the forests of East 
Prussia. Tbe feathered tribes are everywhere abondant in 
the fields, woods, and marshes. Wild ^oese and ducks, 
grouse, partridges, snipes, woodoooks, quails, widgeons, and 
teal are plentiful all over the country. Qe^ ixkd ducks 
are found mostly in the flat districts, where the great 
abundance of standing water affords ample scope for their 
increase. Tame geese are bred in large flocks, particularly 
in Pomerania. The length of time that birds of passage 
remain in Germany differs considerably with the different 
species. The stork is seen for about 170 days, the huuse- 
8 wallow 160, tbe snow-goose 260, the snipe 220. In 
northern Gennany these mrds arrive from twenty to thirty 
days later than in the south. 

The waters of Germany abound with fish ; but the genera 
and species are few. Carp and salmou tribes are the most 
abundant ; after them rank the pike, the eel, the shad, the 
roach, the perch, and the lamprey. In addition to frogs, 
Germany has few varieties of Amphibia. Of serpents there 
are only two kinds, one of them being poisonous. 

The rearing of bees is particularly attended to in the 
heathy districts of Hanover, The number of bee-hives may 
be estimated at 2 millions, and the produce of wax and 
honey at 100,000 cwts. The cultivation of silk-worms has 
been attempted, but has either entirely failed or had very iu- 
different success. In 1852-62 an attempt was made to 
extend the cultivatiou of the mulberry in the province of 
Biandenburg ; but disease among the sUk-worms, which it 
was found impossible to repress, rendered it unsuccessful 

Mikes and Minebals. 

Germany abounds in useful minerals, and in consequence 
takes a high place among industrial states. The produc- 
tion falls short, indeed, of that of England, but bears com- 
parison with that of France and of tho United States. The 
last annual report of tbe imperial statistical office (for the 
year 1876) classified tho mineral produce of Gennany under 
kho following heads : — 

Miwral Production in 1876. 


MiiicrsiN. 

Quuntiii(*N. 

Value. 

Mlneri. 

Coal, including lignite .. 

Metric Tulin.' 
49,688,050 

£ 

15,131,000 

1,047,850 

208,429 

Iron on* 

8,615,0*20 

24,373 

Zinc ore 

503,860 

650,840 

11,680 

Lead ore 

12,060 

80,450 

1,019,300 

16,929 

Copper ore 

856,260 

7,077 

Silver and gold on* 

2,811 

219,150 

7,475 

Tin ore 

i8r> 

6,380 

806 

Cobalt ore 

813 

10,000 

... ' 

Nickel ore 

1,222 

6,780 

100 

Antimony on* 

43 

680 

661 

Arsenic ore 

1,670 

2,610 

20 

’ Manganese on . 

11,651 

28,240 
' 18,660 

79 ! 

Bismuth on» 

28 

8241 

Uranium on 1 

9 

1 2,210 

... 

Tungsten on 

8 

1 20 

... 

Iron pyrites 

118,708 

107,290 

4,400 

60,700 


Alum ons 

85,820 

”829 

Salt 

170,150 

198 

Potash, &c 

680,900 

284,600 

2,068 ; 

Total, about 

55,000,000 

18,900,000 

280,401 1 


fbe general value of the production has increased con- 
sideral^ during the ten years ending 1876, as will be seen 
by the following table 


^ 1 centner or 50 IcllogrammeH • 110*28 pounds — 0*9861 cwt. 
In round numbers the centner is tsken as eqainlent to the cwt, 
sad the metric ton to the English ton ; the eziet vslne of the latter, 
however, is 19*708 cwts., or 0*9861 tons. £1 sterling 20*4294 
marks. In round numbers £1 is taken as 80 marks i tha values 
given are therefore too huge by 8*16 per cent 


GERMANY 



MOIIBALa.] ^ 


GERMANY 


453 


1867-1 s-rf 

1868 I I 

186»}j»jE 
1870 r*| 5 
1871J 


10,720,700 

11.248.000 

12 . 021.000 

12.412.000 

18.708.000 



£ 

1872 

1873 

1874 

1875 

1876 

20.783.000 

26.782.000 

25.283.000 

20.844.000 

18.900.000 


The meteb extracted from oree in 1876 were thus classi- 
fied:— 

Metal Prodaetion in 1876 


-I 


S home ores , 

„ foreign ores 

7Sr»« j *1 Ijonieores.. 

;; foreign ores 

* . i home or(*s . 

i^eaa ... j foreign on »9 

M homeoies 

Copifcr.. j ; foreign ores 

foreign ores 

Gold 1 boi'w o"-* 

/ ., foreign ores 

foreign ores 

Cobalt 

Cadmium 

Tin 

Bismuth 

Arsenic protlucis . . 

Sulphur 

Oil of vitriol, Ae 


Copiier.. 

Silver 

Gold 


Qnnntlttet, ^ 

Cwf^. j 

30,410,000 I 
1.884,000 I 
1,582.300 I 
82,270 
1,872.800 I 

1.89.100 I 

105.100 I 
.'<,300 ! 

Oiinctw. 1 
4.347.200 

r.S7,150 , 
10,445 1 
3,338 
r«t8. 
4,0.'»0 
3.380 
7,150 
30 
3,071 
4;m 
17,150 
0.800 
•J 201,400 


\ 37,882,000 

/ Os. 4,948,100 


fi 

4.920.550 

306,890 

1,655,980 

84.630 

1.417,070 

148,220 

628,170 

13.520 

067,820 

130.050 
20,040 
13,200 

57,730 
70,030 
58,400 
1 ,450 
0,540 

12.520 
10,540 

3,3(M> 

438.050 

10,995,100 


Coal, — Coal -milling appeara to have been first practised 
in the l4tU century, at Zwickau (Suxouy), and oti the Ruhr. 
The production, which certainly did not exceed s500,000 tons 
in 1800, has vastly increased during the Inst thirty years, 
^ may be seen from the following table (which does not 
include lignite) : — 


Coal Proflucthn, 184S 1877. 



quuntirloM. 

\ mill' 


Metric Toil* 

£ 

1848*1 

4,361.000 

l,tiS4,()00 

1853 1 liorraino 

8,329,000 

2,.56G,000 

1857 J- not 

U,279.<J<I0 

4,137,000 

1862 j included. 

35,576,000 

4,155,000 

1867 J 

23,808,000 

6,371,000 

1871 

29,398,000 ' 

10,91 7, (KK) 

1872 

33,306,000 I 

14,833,000 

1873 

36,392.000 1 

20,183,000 

1 1874 

35,919,000 

19.359,000 

1 1875 

37,436.000 1 

14,874.000 

1876 

38,454,000 ! 

13,184,000 

li!?! 

37,576 000 ! 

10,854,000 


There are six large coal fields, occupying au area of about 
3600 square miles, of which the most important occupies 
the basin of the Ruhr, its extent being estimated at 2800 
square miles. Here there are more than 60 beds, of a total 
thickness of 150 to 200 feet of coal; and the amount in 
the pits has been estimated at 45,000 millions of tons, so 
that the basin, at the present rate of 17,500,000 tons raised 
per annum, would not be exhausted to 2000 years. Smaller 
fields are found near Osnabriick, Jbbenbilren, and Minden, 
and a larger one near Aixda-Chapelle. The Saar coabfield. 
within the area enclosed by the rivers Saar, 'Nahe, and Blies 
(460 square miles), is oue of great importance. Hie thick- 
ness of 80 beds amounts to 250 feet, and Von Dechen esti- 
mates the totel mass of oool at 45,400 miUion tons. The 


greater part of the basin belongs to Prussia, the reet to 
Lorraine. A still larger field exists in the Upper Silesian 
bittin, on the border-land between Austria and Poland, con- 
taining about 50,000 million tuna Beutfaen is the chief 
centre. The Silesian coal-fields have a second centre in 
Waldenburg, east of the llicsengebirge. Hie Saxon coal- 
fields stretch eastwards for some miles from Zwickau. 
Deposits of less consequence are found in Upper Bavaria, 
Upper Fmneonia, Baden, in the Harz, A’c. 


Xutnfter and PmlHctimi of Colltcrks in 1876. 


Coal-KieliU 

(Not Incluiiintf l.ianite). 

1 Number of 

1 ('nllieiiei 

CoHi iirmliiced in 
1H7(I. 1 

Kuhl (gov. tlistricts, Arns- | 

j 

Tonii. ' 


17.430,000 

h(‘rg and Dusseldorf) ... \ 

207 

UpjMT Silema 

107 

8,468,000 

Sunr 

33 

5,080.000 

Zwickau 

71 1 

1 3.038,000 

liOwiT Silesu 

' 44 

2,lf»0,0lH) 

Aix-la-C’lirtiH-llrt 

17 

004,000 

0*«nal»rlick, IblK-iiMiicii, 

22 

822.000 

Minor liclda 


472 000 

Tot.il . ... 

1 .548 

38,451,000 


I The above tahles du not include lignite, of which 
tiunierouH beds arc scuttered over (Germany. Extensive 
' strata follow the course of the Oder, and a second group is 
j spread over Lusatia, but the largest and most important 
' deposit is in the Saule districts from Alteribiirg to the 
I Uarz. Smaller fields are situated round Cassel, northward 
of Frankfort, near Cologne and Aix-la Cliapolle, in the west 
j of Hanover, and in the Upper Piilatinato. The total pro- 
I duction is stated in the ofiicml returns at 11,100,000 tons. 
^ representing a value of £1,922,000. Of this 8,780,000 
j tons are supplied by the fields in the S.mie districtii (pro- 
vince of Saxony, Anhalt, HriiiiHwick, Saxc-Altcnburg, and 
I kingdom of Saxony). In North (lermuny turf also is of 
I importance as a fuel ; the area of the turf moors in 
Prussia is estimated at 8000 H(|imre miles, of which more 
than 2000 are in tlio north of Hanover. Tlie coal produced 
supplies tile home demand, although a considerable trade is 
earned on across the frontier. Through the ports of the 
North Sea and tlio Baltic more than 2 million tons of coals 
are imported annually from England, and nearly 2^ million 
tons of lignite come from Bohemia. On the other hand, the 
j Ruhr and the Saar basins export nearly 3 million tons of 
I coal to the Netherlands, France, and Switzerland, and the 
Upper .Silesian basin millions to Austria and RuMia. 
The following table gives a comparative view of the quan- 
tity supplied by the more important coal-producing countries 


m 187G ; — 

, . 'Ion*. Toim. 

(iO'Bt llntam 135,612,iM)0 Kmnre 10,889,000 

(Jotted States .50,000,000 Belgium 14,329,000 

Germany 48,296,000 AiiHtri» Hung.*iry .. 18,862 000 


Graphite is produced only in Lower Bavaria; the total 
amount in 1876 was 20,104 cwts., value £2090. Aqdiah 
occurs near Hanover, in Brunswick, and in Alsace ; total 
production in 1876, 720,000 cwts., value £15,300. 
Petroleum is found in limited quantity near LUneburg, and 
in Alsace. ' 

Iron Ore, —Germany abounds in iron ores, some of which 
are of superh»r quality. The production increased rapidly 
for a time, but in recent years there has been a very great 
decline. 

About 35 per cent, is brown iron ore, 25 per cent, spathic 
iron, 18 per cent, black band, and 10 per cent, red iron 
ore. The rest consists of clay-ironstone, bog-iron ore (in 
the northern lowlands), and magnetic ores. Unfortunatdy ' 
but few mines are found in proximity to coal-{)its, and im- 
portant ore-deposits of great extent are far from cc^ ai, for 
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instance, the iron districts of Nassan, of the Sieg valley, and 
of Hesse, Thuringia, Lorraine, Bavaria, and Wiirtemberg, 


Iron Ore. Production^ 1848-1876. 


1 Quantities 

Vaius. 

1848 ) Lorraine 
1853^ not 
1857 ) included. 
1867 

1872 

1873 

1874 

1875 

1876 

Tons 

694.000 

908.000 

1.962.000 

8.264.000 

5.896.000 

6.177.000 

6.187.000 

4.780.000 

4.712.000 

£ 

191.000 

260.000 
688,000 
918,000 

2,118,000 

2,117,000 

1.480.000 

1.387.000 

1.181.000 


Ores free of phosphorus, suitable for the manufacture of 
Bessemer pig-iron, are also very scarce. 

The following table shows tlie number and production of 
furnaces in blast in 187G 


Oovsiniiicnt Distrirts. 

rurntu‘C8 in 
Blast. 

Pig- 1 ton made. 

Amsbeig 

87 

Tons, 

337,640 

Diisseldorf 

21 

278,110 

Oppelii 

82 

223,760 

Coblcutz 

27 

212,470 

Lorraiiip. . 

18 

193,450 

Tivves .... 

10 

103,080 

Hildesheiiu 

4 

55,760 

Osiiabruek 

4 

45,200 

Upper Palatinate 

wicBbadeu 

10 

81,060 

14 

26,660 

Cologne 

8 

26,180 

Hesse (grand-duchy) 

5 

18,160 

'Wurtemberg 

5 

10,810 

Saxe-Meiniugen 

1 

18,840 

Other dlstrictb 

84 

,89,690 

Total 

225 

1,614 080 


The iron manufacture has not been in a thriving condi> 
tion since 1873 ; the total number of furnaces in Germany 
in 1876 was 435, — 225 in blast as above, and 210 blown 
ont The following table shows the progress of pig-iron 
production, including castings 



QuuntitM'H 

Value 


Tons, 

£ 

1848 ) 

200.000 

1,230,000 

1862 > ubuut 

640,000 

2,630,000 

1867 ) 

990,000 

3,600,000 

1871 

1,421,000 

5,946,000 

1878 

1,983,000 

11,238,900 

1874 

1,660,000 

7,248,000 

1875 

1,769,000 

6,632,900 

1'S70 

1,615,000 1 

6,232,000 


Since the incorporation of Lorraine with the German 
empire the pig-iron production of Germany exceeds that of 
France. The following table shows the comparative increase 
in those countries, as well as in Great Britain and the United 
States : — 



Quantities of Pig-Iron. 

Great Britain .... 
United States .... 

Germany 

Frant'c* 

Ton.. 1 Ton. 

1866 4,.6ua,000 1 1876 6,660,000 

„ 1,225,000 1877 2,851,000 

1,000,000 ' 1876 1,615,000 
„ 1,260,000 1 1877 1,463.000 


iron Liduslry . — While the produce of pig-iron has thus 
been advancing, similar progress appears in the iron in- 
dustry, in some branches of which Germany has already 
emancipated herself from dependence on England. During 
the last few yean, it is true, this trade has suffered 


severely from the overproduction of 1872 and 1873, as 
may be seen from the following table, showing the 
quantities and values of worked pig-iron in 1872 and 
1876 


Artioies. 

1872. 

1676. 

Qaontitivs. 

Value. 

Quantities. 

Value. 

Wrought iron j 
k rolled iron ) 

Iron plate 

Iron wire 

Raw steel 

Cwts 

19,194,0(K) 

2.848.000 

2.058.000 

2.708.000 
3,542,000 

£ 

12,266,000 

2.007,000 

1,696,000 

2,888,000 

2,840,000 

Cwts. 

15,615,000 

2.190.000 

2.650.000 

2.680.000 
4,877,000 

£ 

6,018,000 

1.096.000 

1.892.000 

1.104.000 

2.488.000 

Cast steel 


The greatest advance has been made in the production of 
steel. In 1863 the quantity was only 1,400,000 cwts., but 
in 1872 it was about 6,500,000. The greater part of this is 
produced at the celebrated works of Krupp in Essen and 
the cast-steel works in Bochum. Many European states 
have for a considerable time been supplied by Krupp will 
cast-steel guns. The production of rails not only covers the 
home demand, but has allowed an annual exportation of 
3,000,000 cwts. since 1877. Hardware also, the production 
of w’hich is centred in Solingen, Heilbroiin, Esslingen, dtc., 
is largely exported. Germany stands second to Great 
Britain in the manufacture of machines and engines. 
There are in many large cities of North Germany extensive 
establishments for this purpose, but the industry is not 
limited to the large cities. It must be admitted that 
in agricultural machinery Germany cannot as yet com- 
pete with England. The locomotives and waggons for 
the German railways, however, are almost exclusively 
built in Germany ; and Bussia, as well as Austria, receives 
large supplies of railway plant from German works. In 
shipbuilding likewise Germany is becoming independent 
of England; and dockyards have been erected on the 
coast for the construction of large ironclads. 

Silver and Gold , — Germany produces more silver than 
any other European state, and the quantity is annually 
increasing. Silver and gold are extracted from the ores 
in the mines of Freiberg (Saxony) and near the Harz ; but 
silver is also refined from lead and copper ores in Upper 
Silesia, Merseburg, Aix-la-Chapelle, Wiesbaden, and Arns- 
berg. The gold-mining is of far less importance. The 
value of silver produced was, in 1867, .£791,370 ; 1873, 
i:l,539,590 ; 1876, £1,098,470 ; and that of gold, 1867, 
£11,750; 1876, £39,234. 

Lead , — The quantity of the lead produced allows Ger- 
many to export from 300,000 to 400,000 cwts, annually. 
Nearly half the produce is obtained near Aix-la-Chapelle 
(651,273 cwts. in 1876), next come Upper Silesia (265,000 
cwts.), Harz (176,550 cwts.), Nassau (143,770 cwts.), 
Saxony, Amsberg, d^c. The value in 1867 was only 
£898,140; but in 1876, £1,565,280; the quantity was 
987,090 cwts. in 1867, and 1,512,000 cwts. in 1876. 

Capper , — Although Germany yields more copper than 
any other European state, the native supply does not meet 
the demand. In recent years more than 200,000 cwt6. have 
been imported. The Harz mountains and their environs 
(Mansfeld) done produce five-sixths of the whole amount, 
which has been doubled during the ten years ending 
1876;‘-1867, 77,440 cwts., value £312,750; 1876, 
168,430 cwts., value £641,750. 

£tnc.— About 90 per cent, of the zinc produced in Europe 
is yielded by Belgium and Germany. The exportation 
from the latter amounts to more than half a million of cwts. 
per annum. The production doubled during the period 
from 1850 (620,000 cwts.) to 1860, but has made only slow 
progress since that time. In 1867 it was only 1,277,000 
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ewtB,, Talae aboat £600,000 ; in 1876, 1,664,600, Taloe 
£1,740,600. 70 per cent ig produced in ITpper Silesia in 
die neighbourhood of Beuthen, the rest in Westphalia and 
the Rhmeland. 

Salt — Germany possesses abundant salt deposits. The 
actual production not only covers the home consumption, 
but al^ allows a yearly increasing exportation, especially 
to Russia, Austria, and Scandinavia. In 1877-78 there 
were 77 salt works in operation, 8 of which were mining 
works for rock-salt The provinces of Saxony and Han- 
over, with Thuringia and Anhalt, have 28 works, and 
produce half the whole amount A large work is found 
it Stnsalkowo (Posen), and smaller ones near Dortmund, 
lappstadt, and Minden (Westphalia). Tn South Germany 
salt abounds most in Wiirtemberg (Hall, Heilbronn, 
Rottweil) ; the principal Bavarian worim are at the foot 
of the Alps near Freilassing and Rosenheim. Hesse and 
Baden have 6 salt works; Lorraine and the Upper 
Palatinate, 6. The total yield now amounts to 8,318,000 
cwts. boiled salt, 3,221,000 cwts. rook salt, and 266,000 
cwts. of other kindis. The production has made great 
advance during the last thirty years, having in i860 
been only 6 million cwts., while in 1877 it was upwards 
of 11 million cwts. 

Chloride of PoiasL — A considerable amount of this sub- 
stance is turned out by 15 works in Anhalt, where only 
the potash ores are found. The production there in 1876 
was 846,000 cwts., value about £260,000. 

Population. 

Till very recent times no estimate of the population 
of Germany was precise enough to be of any value. At the 
beginning of the present century the country was divided 
into some hundred states, but there was no central agency 
for instituting an exact census on a uniform plan. Even 
the formation of the German Confederation in 1815 
effected but little change in this respect, and it was left 
to the different states to arrange in what manner the 
census should be taken. On the formation, however, of 
the German Customs Union or Zollverein between certain 
German states, the necessity for accurate statistics became 
apparent, since the amounts accruing from the common 
import duties were to be distributed according to the number 
of inhabitants in the several states. The Zollverein had its 
origin in a customs convention between Prussia and the 
grand-duchy of Hesse in 1828 ; and other states, as they 
gradually became convinced of the advantages afforded, by a 
general customs frontier, joined it from time to time during 
the succeeding forty years. The following table shows the 
progressive territorial limits of the Zollverein — which maybe 
regarded as the precursor of the present German empire : — 


Population of the Zollverein. 


Yeura. 

SUtei enterinfc dnrlng tbe various 
Periods 

Aioa, 

Sq Uilea. 

Popaiation of tbe 
Union States 

1828 

1881 

1884 | 

1844 

1861 

1868 1 
1871 

Prussia, Hesso (graud-duchy) 

Hesse-Cassel 

Bavaria, Wortembeig, Sax- ) 

ony, Thuringia, Ac ( 

Brunswicl^ Luxembourg, Ac. 

Hanover, Oldenburg 

Schleswig-Holstein, ^uen- ) 
burg, Mecklenburg ...... { 

Alsace-Lorraine 

112,000 

116,800 

168.900 

171.900 I 
191,800 

206,500 
209.261 1 

18.296.254 
15,090,076 (’84) 

28,478,120 

i 28,408,136(’48) 
82.569.065(’62) 

88,277,939r67) 

40,677,960 


The returns made at different times by the separate 
states cannot be combined into an aggregate, showing pre- 
eisely the former population of Germany. An enumera- 
tion was made every third year of the numltor of people 
that could be held as belonging to the different states 


comprised in the Zollverein ; and it was only from 1867 
that the returns gave the actual resident population. The 
following table gives the area and population of the twenty- 
six statM of Germany as returned at the two last censuses 
(1871 and 1876):— 


Population if the German Empire^ 1871 and 1876. 


Statea of the Empire 

Area. 

English Sq. 
Miles. 

Population. 

Doc. 8, 1871. 

Dec. 1. 1874. 

Kingdoms. 

1. Prussia 

2. Bavaria 

8. Saxony 

4. Wiirtemberg. 

Orand^Duehiee. 

6. Baden 

6. Hesse 

7. MeckleuburgSchwerin 

8. Saxe- Weimar 

9. Mecklenburg-Strelitz 

10. Oldenburg 

Duchies. 

11. Bninswick 

12. Saxe-Meiningen 

13. Saxe- Alton buig 

14. Saxe-Coburg-Gotha ... 

16v Anhalt 

Principalities. 

16. Schwarzburg • Budol- 

stadt 

17. Schwarzburg- Sonders- 

hausen 

18. Waldeck 

19. Reusa-Greiz 

20. Reuss-Geiu 

21. Sohaumbiirg-Lippe .... 

22. Lippe 

Free Totmu. 

28. Lhbock 

24. Bremen 

26. Hamburg 

Imperial Temtory, 

26. Alsace-Lorraine 

Total 

184,178 

29,292 

6,789 

7,631 

6,824 

2,965 

6,137 

1,404 

1,131 

2,471 

1,426 

958 

610 

760 

906 

864 

388 

483 

122 

820 

171 

488 

109 

97 

168 

5,603 

24,691,488 

4,863,460 

2,656,244 

1,818,689 

1,461,662 

862,894 

667,897 

286,183 

96,982 

814,460 

811,764 

187,967 

142,122 

174,839 

208,487 

76,623 

67,191 

66,224 

45,094 

80,082 

82,060 

111,185 

62,168 

122,402 

888,074 

1,640,738 

26,742,404 

5,022,890 

2,760,686 

1,881,606 

1,607,179 

884,218 

563,786 

292,933 

95,673 

810,314 

827,498 

194,494 

146,844 

182,690 

213,666 

76,676 

67,480 

64,748 

46,986 

02,876 

83,183 

112,462 

66,912 

142,200 

888,618 

1,581,804 

208,426 

41,058,792 

42, 72?, 800 


The following table shows the rate of recent increase, 
the population of Alsace-Lorraine returned at the French 
census of 1S66 being included in the statement for 1867 : — 


Years. 

Population. 

Total 

Increase. 

Pcieentago 

fortheponod 

Feroeiitage 
pel annum. 

Dec. 3, 1867 
Dec. 8, 1871 

40,108,029 

41.068,792 

960.768 

2'4 

0-6 

Dec. 1. 1876 

42,727,860 

1,688,668' 

4*1 

1-0 


Comparing the census returns of 1871 and 1875, it is 
found that only Alsace-Lorraine (17,934), the two Meck- 
lenbnrgs (together 5231), and Waldeck (1481) are decreas- 
ing ; aU other states are increasing, though at very different 
rates. A comparison cannot here be made, however, be- 
tween the smaller and the larger states. Hamburg and Bre- 
men, for example, have considerably increased, but these 
must be regarded as consisting of single large towns, and a 
similar increase is found in all the great cities of Germany 
In southern Germany (Alsace-Lorraine not included), and 
also in Hanover, the growth of population has been in- 
significant, whereas the population in the eight old provinces 
of Prussia and in Saxony shows a marked increase. 

It appears from the following table that the inhabitants 
of Pnu»ia and Saxony have increased 60 to 70 per cent 
in 40 to 44 years, and those of the other states only 18 to 
23 per cent And it is to be observed that this increase is 
not confined to the industrial districts, but that those .pro- 
vioces also which have few large cities and the populatiou 
of which live for the most part by agriculture, such as 
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Commiiii, Fnusia, Poaen, ha^e inonaaed bj 50 to 60 per 
cent This is to be explained hj the fMt that there has 
been a Tsiy extensive immigration into Fmssia since 
1815, whereas emigration has been mostly from Sonth 
Germany. But the surplus of births over deaths also has 
at all times been greater in the XortL 


iMTtoM qf PoputaUcn in Slates. 


Prorinocs or St«tcf 

Population. 

Total Tncruant 
percent 

CensuB 1831-84 

ConBOf 1875. 

Saxony (kingdom) 

084) 1,696,000 

2,760,000 

73 

The eight ancient | 
Pros, provinces ) 

(’81) 18,040,000 

21,116,000 

62 

Biandenbnnr | 
(incL BerUn) ) 

„ 1,612,000 

8,126,000 

84 

Rhineland 

2,260,000 

8,804,000 

70 

Pomerania 

910,000 

1,462,000 

63 

Prussia 

„ 2,016,000 

3.199,000 

59 

Silesia 

,. 2,460,900 

8,644,000 

56 

Westphalia . . . 

„ 1,270,000 

1,906,000 

52 

Saxony 

,. 1,450,000 

2,169,000 

50 

Posen 

„ 1,070 000 

1,606,000 

50 

Baden 

(’84) 1,228,000 

1,607,000 

28 

Hanover 

('83) 1,603,000 

2,017,000 

21 

Wurtembcig . 

(*34) 1,673.000 

1,882,000 

20 

Bavaria. 

„ 4,245,000 

6,022,000 

18 

Hesse 

,, 750,000 

884,000 

18 


Vital Statistics . — It is very recently tliat general registers 
of births, deaths, and marriages began to be kept for all the 
German states, but these prove the increase of the excess 
of births over deaths in recent years to have been consider- 
able. The following table of returns for the whole of Ger- 
many during the period 1872-76 brings out a natural addi- 
tion by births of upwards of half a million yearly 



Marriaaet 

Btrtlm (Incl. 
Still bom). 

Death! (Incl. 
Still bom). 

Still- 

born. 

Sniplus of 
nirths. 

187*2 

1873 

3874 

1875 

3876 

Mcan...| 

428,900 

416,049 

400,282 

886,746 

366,912 

1,692,227 

1,715,288 

1,762,976 

1,798,591 

1,881,218 

1,260,922 
1,241,459 
1.191,982 
1,246,672 ' 
1,207,144 

60,190 
67,166 
69,586 
74,179 
73, .'117 

481,806 

478,824 

661,044 

662,019 

624,074 

898,778 

1.758,059 1 1.229,606 

70,117 

628,468 


The numbers of births, deaths, and marriages for every 
1000 of the population of Germany during the period 
1872-5 were as follows : — 



To 1000 PcmmiH living. 

To 1000 Marriage- 
able Poraon!. 
Marriages. 

nirtliB 

Deathfl 

Marriage! 

1872 

41*1 

80 5 

10 8 

88*9 

1878 

41*3 

29-9 

10*0 

87 8 

1874 

41*8 

28*4 

9*5 

36*0 

1876 

42'3 

29*3 

9*1 

84*8 

Mmd... 

41*6 

29*5 

9*7 

367 


In comparing this with similar tables for England, a great 
difference is obvious. While the average annual rate of 
births (41*6) has been much higher than in England 
(34*0) during recent years, the annual death-rate does not 
compare favourably with that of England (22*3) or of other 
states. Only Russia, Finland, Austria-Hungary, Italy, and 
Servia exhibit greater higher rates. 

Sexes. — ^The numbers of the different sexes in 1871 and 
1876 were as follows 



Milas. 

Females. 

Excesi of 
J'lmaloi. 

Females for 
1000 Males 

1871 

1876 

20,164.109 

20,986,701 

20,906,787 

21,740,669 

762,688 

768,968 

1087 

1086 


As in most European states, the surplus of femdles 
arises from their lower death-rate, for in Germany as else- 
where more boys are bom than girls. The following table 
shows the numbers of births, including still-bora : — 



Boys. 

Qlrls. 

Excess of Boys 

Boys for 1000 Qlrla 

1872 

871,488 

820,786 

50,652 

1062 


883,017 

832,265 

50,752 

1061 

1874 

908,148 

849,821 

58,827 

1068 

1875 

928,897 

870,194 

58,208 

1067 

1876 

948,433 

887.781 

55,652 

1068 

Average 

905,887 

862,170 

68,717 

3063 


lUtgitimacy . — The number of illegitimate births is 
greater than in any other European state, except Sweden, 
Denmark, Austria, and Portugal. The rate of illegitimacy' 
is about 9 per cent, of the births, the annual average for 
1872-75 being 8*86. In Rhineland the proportion was 
2'8 per cent., North-Western Germany, Oppeln, and Posen 
5 to 6, South Western Germany 7 to 9, province of Saxony, 
Brandenburg (exclusive of Berlin), Pomerania, Schleswig- 
Holstein 9 to 10, Saxony, Thuringia, and Lovrer Silesia 12, 
Berlin 13*5, and Bavaria 14*6 per cent On the whole, 
illegitimacy has decreased of late, particularly in Bavaria. 

Emigraiion . — The increase of population would have 
been still greater if emigration had not for years drained 
the country of considerable numbers of its inhabitants. The 
number of emigrants from Germany since 1820 may be 
estimated at 3,500,000, but this includes many Austrians, 
and it cannot be stated how many of the emigrants were 
natives of the German empire, as no authentic statistics of 
emigration were issued before 1873. The greater part of 
the emigrants take their passage via Bremen and Hamburg. 
The following statement, therefore, of the numbers of 
emigrants from these ports may afford a sufficient indica- 
tion of the total emigration : — 



Emigrants 

1 

Emigiants. 

Aveiago 

1836-44 

14,653 

1870 

79,887 

1845-49 

86,706 

1871 

102,740 

1850-54 

77,166 

, 1872 

164,884 

1855-59 

54,483 

1878 

182,417 

1860-64 

41,665 

1874 

74,076 

1865-69 

107,672 

i 1876 


1870-74 

108,675 

1876 

60,896 

1875-77 

49,786 

1877 

41.749 


The following table, on the oAer hand, gives the number 
of emigrants from the German empire according to the 
official returns. The numbers are considerably lower than 
tliose of the last table. It will be seen that emigration has 
decreased greatly during recent years. 


1873 108.688 German Emigrants. 

1874 46,112 

1876 80,778 

1876 28,868 

1877 21,964 


Total 229,855 


The greater part of the recent emigration has been from 
the mantime provinces. Out of 230,000 emigrants in the 
years 1873-77, 132,350 were from Prussia, Pomerania, 
Mecklenbu^ Sdileswig-Holstein, Hanover, Oldenburg, 
Brem6%6aitflPamburg. These states, with a total popula- 
tion (l87|f}*<|C 1245,000, accordingly lost U per cent., the 
rest of the *oobinry (83,482,000 inhabitants) only 97,500, 
or 0*3 per cent It must be added, however, that the 
emi^ption from Sonth Genoany was formerly much more 
considerable. Alsace-Lorraine lost only 1193 inhabitants 
in 1873-77 by emigration to America. The great mass of 
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Oerman emigrants go to ike United States, — 90*5 per cent 
of the whole (207,974) haTing embarked for that oonntiy 
m 1878-76. According to the official retoms of the board 
of statistics at Washington, more uian 2,900,000 immi- 
grants arrived from Germany at American ports daring 
1820-1877. The rest of the emigrants find their way to 
Australasia, Brasil, the Cape, Ac. 

InmtgrawU and Fareigner$.^ln comparison with the 
emigrants, the number of immigrants is inconsiderable. 
The bulk come from Belgium, Holland, and Russia. The 
following table shows the nnmbmr of natives of the empire 
wb> irfter being abroad have re-established themselves at 
home, and also the number of naturalised foreigners : — 



Re-established. 

KatumUxed. 

1872 

897 

2296 

1878 

1284 

2381 

1874 

1514 

6682 

1876 

8785 

6604 

1878 

2007 

8648 

1877 

061 

5810 

Total... 

10,088 

80,266 


The number of foreign residents has considerably in- 
creased daring 1871-75. In 1871 there were in the empire 
40,852,037 natives and 206,755 foreigners; in 1875, 
42,436,561 natives and 290,799 foreigners. The follow- 
ing table gives the native countries of the foreigners for 
1871,— the latest date for which these statistics have been 
published: — 


Austria-Hangary 76,702 

Switzerland 24,618 

Holland 22,042 

Denmark 16,103 

Russia 14,686 

Sweden and Norway 12,846 

United States. 10,698 

Great Britain 10,104 


Belgium 6,097 

Luxembourg 4,828 

France 4,671 

Italy 4,019 

Turkey 604 

Spain 810 

Greece 192 

Other countries 2,026 


Lenaitp of PopiUation, — The population is very unequally 
distributed, and the differences are far greater now than 

a were formerly. The mean density of the population 
ncreased from about 120 inhabitants per square mile 
in 1820 to 150 in 1840, and to 205 in 1875. We have 
already pointed out the great increase of population daring 
the present century iu many agricultural provinces of 
Prussia. In South Germany, however, the density of 
population was considerable even at the beginning of the 
century. But Germany daring this period has become an 
important industrial state, and, as in England, distinct in- 
dustrial districts have been formed, where the inhabitants 
clnstor in populous centres. Besides, the population of the 
cities has gone on increasing at the expense of the agricul- 
toru] districts, so that the natural increase of the inhabitants 


Olaaaet of Towns. 

Number 
of Towns. 

Population. 

Percent, 
of Total. 

Large towns of more than i 
100,000 inhabitants... ( 

1871 

8 

1,068,687 

4*8 

1875 

12 

2,665,914 

6*2 

Middle-sized towns, from i 

1871 

76 

8,147,272 

7*7 

20,000 to 100,000 f 

1875 

88 

8,487,867 

8*2 

Small towns, from 6000 ( 

1871 

629 

4,688,864 

11*1 

to 20, 000 1 

1875 

692 

6,182,971 

12*0 

Rural towns, from 2000 i 

1871 

1716 

6,086,625 

12*4 

to 6000 1 

1876 

1686 

4,922,781 

11*6 

Town population | 

1871 

1876 

2828 

2828 

14,780,798 

16,209,628 

86*1 

87*9 

Rural population | 

1871 

1876 

... 

26,210,862 

26,617,887 

63*9 

62*1 


in these districts by the surplus of births is neutralized 
by the steady migration of the people into the cities. In 


the accompanying official statistics all the inhabitants of 
communes with more than 2000 souls are designated ‘^town 
popnlation,” and the term ** rural population’' is applied 
to those of the smaller places. But it must be remarked 
that in several provinces, such as Westphalia, Rhineland, 
and Oldenbarg, there are many communes consisting of 
numerous small villages and hamlets which have not the 
character of a town, and the kdiabitants of which are 
almost exclusively agriculturists. These rank as town 
population, which accordingly appears in the returns to be 
a little larger than it really is. The figures exhibit the 
extremely unequal increase of the different groups from 
1871 to 1875. 

Inertase per cent, qf PopulatUm, 1871-76. 


Laige towns 14*88 

Middle-sized towns 12*41 

Small towns 10*74 

Rural towns 6*75 

Town popnlation 9*59 

Rural poi>ulation 0 79 


Total for the empire 4 *19 


The following is a list of the 35 towns which had 
upwards of 50,000 inhabitants at the census of 1875. 
The first column exhibits the population within the boun- 
daries of the municipal boroughs (Stadtgemeinde). The 
numbers in the second are not official, but include all 
suburbs of a really urban character. The latter therefore 
afford a better indication of the actual size of the several 
towns. 


Populaiioii of the Principal Toivna in 1875. 


Towns. 


Within tho 
Municii>ttl 
BoundarloH. 


Within the 
I'opozraph. 
noniidarluN. 


1. Berlin 

2. Hamburg 

8. Breslau (Silesia) 

4. Munich (Bavaria) 

6. Dresden (Saxony) 

ji-w 1 

7. Loipsic (Saxony) 

8. Cologne (Rhine) 

9. Frankfort>ou-Maui (Hesse-Nossau).. 

10. Hanover 

11. Magdeburg (Saxony) 

12. Kouigsberg (East I'russia) 

18. Bremen 

14. Stuttgart (Wttrtemberg) 

16. Dantzic (West Prussia) 

16. Nurembeig (Bavaria) 

17. Strasburgi Alsace) 

18. Chemnitz (Saxony) 

19. Altona (Holstein) 

20. Stettin (Pomerania) 

21. DUsseldorf (Rhine) 

22. Aix-la-Cha^lle (Rhine) 

28. Essen (Rhine) 

24. Posen (Posen/ 

26. Brunswick 

26. MUlhausen (Alsace) 

27. Cr^old (Rhine) 

28. Halle (Prov. Saxony) 

29. Dortmund (Westphalia) 

80. Angsburg (Bavaria) 

81. Cossel (Hesse-Nassan) 

82. Mainz (Hesse) 

83. Potsdam (Brandenburg) 

84t Metz (Lorraine) 

86. Erfurt (Prov. Saxony) 


966,858 

264.676 
239,050 
198,829 
197,295 

80,689 

86,602 

127,887 

136,371 

103,186 

106.677 
87,926 

122,636 

102,632 

107.278 

97,081 

91,108 

94,806 

78,209 

84,097 

80,972 

80,695 

79.606 

54,790 

60,998 

65,988 

58,468 

62,905 

60,508 

57,742 

67,213 

58,048 

56,421 

45,003 

45,866 

48,030 


1,062,000 

848,447 

289,060 

212,876 

197,296 

I 167.091 
160,686 
164,664 
184,776 
127,676 
122,789 
122,686 
111,080 
105,062 
ab. 99,000 

94.878 

92.879 
86,884 
84,097 
80,972 
80,696 

79.606 
76,460 

66.606 
65,988 
66,861 
62,906 
60,603 
67,742 
57,213 
66,746 
66,421 
64,186 
63,1.61 
60,477 


Total 


4,840,664 


4,746,946 


The inhabitauta of these 35 towns amount to 10*1 or 11 
per cent, of the entire population of the empire, according 
as we reckon by the municipal or the topo^phical befun- 
daries. A similar proportion appears in France and 
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Bdgiiim ; but the towns of Engknd end Wiles of 50,000 
inbrintaiits and upwards have nearlj million inhabitants^ 
or 44 per cent of the whole population. 

Deiritjf of Population , — ^The town pepnlation amounts 
in some districts, such as Oumbinnen (East Prussia) and 
Lower Bavaria, to only 11 to 12 per cent; in others, as 
Zwickau, Leipsic, Diisseldorf, it reaches 50 to 66 per cent 
Arranging Germany in 13 large divisions, we set the follow- 
ing tabl^ the divisions being named after their principal 
provinces : — 


IMtIbIoiii. 

Popular 
tlon 1870. 

Per 

Prop! 

peree 

Town 

PopuL 

nlion 
nt. of 

Rnral 

Popul. 

1. PtomU (Eait and West) 

a Pomeimnin. Schleawlft-Holiteln, Meek- ) 

lenburfc, Oc f 

8. Brandenburg (not Including Berlin) and j, 

Pofen f 

4. Hanorer, USnater, Oldenburg, Ac 

A. BararU (not including Palatinate) 

d, ProT. of Saxony, Anhalt, Bmniwlck, Ac. 

7. Sileaia 

8. Heiae, Heane-NasMU, Minden, Lippo 

9. Wttrtondberg, Buden 

10 AlMce-Lorralne, Palatinate 

11. Rhineland. Amaberg 

12. Saxony and Thuringia 

la fiiirlln 

8,199,171 

8,860,289 

8,760,687 

2,487,476 
4 881,186 
8,123,648 
3,848,609 
3,038,006 
3.400.100 
2,178.008 
4,823,210 
8A0O,O72 
966,808 

182 

144 

142 

187 

163 

228 

247 

200 

200 

274 

800 

860 

28‘8 

42-8 

8(H) 

800 
20 0 
408 
83-0 
836 
8S‘9 
309 
00'3 
46-9 
100 

76*2 

07 7 

700 

60*0 

70*0 

09*2 

670 

66*4 

66*1 

641 

89*8 

08-1 

Total 

42,727,860 

200 

89 1 61 


The most thinly peopled territories are found, not as 
might be expected in the mountain regions, but in some 
parts of the plains. There are not more than 50 persons 
to the square mile (about the same proportion as in the 
Scotch Highlands) on the moors of the Isor north of 
Munich, on the East-Frisian moors, and on the Ltinebuig 
Heath. There are 60 to 100 inhabitants to the square mile 
on the Seenplatten of Pomerania and Mecklenburg, on the 
middle ridges of Schleswig-Holstein, in the northern districts 
of Hanover, in the Spreewald, Ac. Leaving out of account 
the small centres, Germany may be roughly divided into 
two thinly and two densely peopled parts. In the former 
division has to be classed all the North German plain; there 
it is only in the valleys of the larger navigable rivers, 
and on the southern border of the plain, that the density 
reaches 150 to 200 inhabitants per square mile. In some 
places indeed it is far greater: at the mouths of the Elbe 
and the Woser, in East Holstein, in the delta of the Memel, 
250 to 300, and in the environs of Hamburg even 400, in- 
habitants are found to the square mila This region is 
bordered on the south by a veiy densely inhabited district, 
the northern boundary of which may be de6ned by a line 
from Breslau to Hanover, and its southern by a line from 
Coburg via Cassel to Miinster. Here the density rises 
from 150 to 570 per square mile, for in this part of 
Germany there are not only very fertile districts, such 
as the *^Gk)ldene Aue” in Thuringia, but also centres 
of industry. The population is thickest in Upper Silesia 
around Beuthen (coal-fields), round Ratibor, Neisse, and 
Waldenburg (coal-fields), round Zittau (Saxony), in the 
Elbe valley around Dresden, in the districts of Zwickau 
and Leipsic as far as the Saale, in the Goldene Aue, on 
the northern slopes of the Hark, and around Bielefeld 
in Westobalia. In all these places the density is greater 
than 350 inhabitants to the square mile, and in Saxony 
it exceeds 500. The third division of Germany comprises 
the basjin of the Danube and Franconia (the Upper Main 
system), and sweeps to the north-west between the valleys 
of the Werra and the tributaries of the Rhine as far as 
Sauerland. The population of Franconia rises a little above 
that of the rest of this region, the density in the valley of 
the Begnits between Nuremberg and Bamberg, and in the 
Main vallqr round Wfirsburg, reaching about 200 to 240 
inhabitants per eqnare mile. The fourth division embraces 


the vall^ of the Rhine and the Neokar. In the latter 
and in the Upper Rhine plain agrioaltare has reached a 
higli degree of perfection, and the eoil is so fertile as tu 
support a population of 400 per square mile. North of the 
Niederrheinischee Schiefeigebirge, again, are rich coal-fields, 
— making this the most important industrial district in 
Germany. Here indeed, in the governmental district of 
Diisseldorf, the population amounts to 700 per square mile, 
— about the same proTOrtion as in the West Riding of 
Yorkshire ; but no such density as exists in Lanca&ire 
(1500 to the square mile) is found anywhere in Germany. 
West of the Rhine a thickly peopled district is group^ 
round the coal-field of the Sw basin, but tliere is only 
a scattered population in the surrounding country. On 
the Eifel there are scarcely 100 inhabitants to the square 
mile. 

Hou»es»-~The number of houses was estimated in 1871 
at 5,330^000, so that the average number of inhabitants per 
house is from 7 to 8. In England and Wales it is only 5*3 
( 1871). The greatest proportion of dwelling-houses to the 
population » iu Alsace (5*1 persons to one house) and in 
Swabia (5*4). All the larger cities of Germany consist 
largely of honses in which a number of families live 
together. In Berbn the proportion per house is 57 persons, 
while in London it is only 8. This marks one important 
point of difference in the habits of the two countries. 

Occupations , — ^The census of 1871 distinguishes 8 prin- 
cipal classes of occupation, but does not subdivide thesBi 
The official returns give for each class the number of per- 
sons engaged in the several occupations comprised in that 
class, with the number of attendants and other members of 
the families of those so occupied. The following table pre- 
sents an abstract of the returns. In the case of Alsace- 
Lorraine the attendants are not given in the separate 
classes, but are all returned under class D. 


Ooeupetiona. 

Engaged in 
the several 
oconpationi. 

Attendants 
and otiier 
members of 
famlUoa 

Total 

A. AsrieiiKiir.1 du. ....... 

B. Indutrttf dMf............ "• 

0. Oomnunlu clui {SSS«»’ 

D Domovtio claM (and (males ... 
general labonren) j females 

E. Army md Knj jSSSM' 

0 Other 

H Peraoni not returned jmales ... 
under any occnpatlon Vomales 

L Mat rtrted (poor. Ac ) ... jiffy.- ' 
TMti 

2,968.738 

976.669 

4,4A739 

1,086,071 

1,023.260 

201,641 

1,777,118 

986W 

430.800 

0(16784 

98,974 

414784 

620,881 

2.980,006 

0,247,844 

2462,937 

0,860,046 

822.249 

1,709,400 

2,344,280 

4,011,404 

20,604 

06.909 

818788 

828,080 

200,822 

694,680 

!■ 12,179,807 

1 18,407,798 
[ 8,206,606 
[■ 9,069,608 
j- 008,418 
}. 1,701,976 
j- 1,980,162 
j- 487,968 

10740,610 

20,080,214 

41,008,792 



This table does not admit of comparison with the census 
returns of England and Wales, the mode of classification 
being different It will be seen that more persons belong 
to the industrial than to the agricultural cl^ 

Industbieb. 

Some account of different iudnstries has already 
been given in connexion with the productions of the 
empire. The principal textile manufactures have still to 
be noticed. 

OoUon Manufacture , — Before 1871 the production of cot- 
ton fabrics in France exceeded that in Germany; but as the 
cotton maniifac^re is pursued largely in Alsace, more than 
2 million spindl^ being employed there, the balance is now 
against the former country. In 1873 there were about 
5 milliou spindlM in Germany and 4,611,000 in France. 
From the sabjoined table of imports and exports (groiB 
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wdgUt, the net wek^t being about 4 ^ cent lees) of the 
raw material, it will be seen that this induatry has not im- 
proved since 1873 : — 



Total Import! of 
Baiv Cotton. 

Total Export! of 
lUw Cotton. 

Exoom of Import!. 

1878 

1874 

1875 
1870 

1877 

1878 

Cirti. 

8.609.000 

8.490.000 

8.199.000 

8.618.000 
8,262,000 
8,289,000 

Cwt!. 

1,158,000 

818,000 

819.000 

706.000 
B81,000 
978,000 

Cwta. 

2.456.000 

2.642.000 

2.380.000 

2.813.000 

2.481.000 

2.818.000 


Cotton spinning and weaving are not confined to one 
district, but are prosecuted in Upper Alsace (Miilhausen, 
OebweUer, Colmar), in Saxony (Zwickau, Chemnitz, Anna- 
berg), in Silesia (Breslau, Liegnits), in the Rhine province 
(Diisseldorf, Miinster, Cologne), in Erfurt and Hanover, in 
Wiirtemberg (Beutlingen, Cannstadt), in Baden, Bavaria 
/Augsburg, Bamberg, Baireuth), and in the Palatinate. 
The number of han& occupied in the mills in 1875 was 
68,555 (3i,385 males, 34,170 females) and in the weav- 
ing establishments 186,496 (124,732 males and 61,764 
females). Of these 98,188 were in Saxony. The produc- 
tion of cotton yarn is not sufiicient for the home demand, 
and for some years back the imports of the article have ex- 
ceeded the exports by about 200,000 cwts., till 1878, when 
the excess was only 117,000 cwts. 

Woollen and Worst.ed . — In this class of manufactures 
Germany is far behind France. First of all, the home pro- 
duction of wool is not sufficient. In 1873-75 the imports 
of wool exceeded the exports by 300,000 cwts. per annum, 
and in 1876-78 the excess amounted to 800,000 cwts. In 
1875 there were about 1,200,000 spindles for carded woollen 
yarn, — about 700,000 of them in Prussia, and 320,000 in 
Saxony. For worsted spinning there were 450,000 
spindles, — Upper Alsace having 180,000, and Saxony 
110,000 ; nevertheless the production falls short of the de- 
mand, and from 150,000 to 250,000 cwts. must be obtained 
from foreign countries. The manufacture of woollen cloth 
is well developed, and is prosecuted for exportation. The 
cloth is valued as being well woven, durable, and cheap. 
The centres of its manufacture are the Rhino province, 
Brandenburg, Lower Silesia, Magdeburg, Thuringia, Saxony, 
Wiirtemberg, and Alsace. In 1875 there wore altogether 
192,452 persons engaged in the woollen industry. 

Linen^ Hemp^ aiid JvJte. — Germany, although linen was 
formerly one of her most important articles of manufacture, 
is now left far behind in this industry, not only by Great 
Britain and France, but also by Austria-Hungary. In 1874 
there were 326,538 spindles at work in Germany for fiax, 
hemp, and jute spinning, while there were 415,000 in 
Austria, 663,000 in France, and 1,670,000 in Great 
Britain. About 300,000 cwts. of linen yam are imported 
into Germany annually, whereas Austria exports about 
100,000 cwts. Hand-loom weaving is practised all over 
Germany, but centres principally in Saxony, Silesia, and 
Westphalia. In recent times also power-loom weaving has 
been extending. In 1873 there were 68 establishments in 
Germany, principally at Elberfeld and Barmen, with 3473 
power-looms, including 7 factories, with 546 power-looms, 
for jute. !nie linen industry employed 187,793 persons 
in 1875. The demand for linen is nearly covered by the 
home production 

SUh — Raw silk can scarcely be ranked among the pre- 
ducts of the empire, and the annual demand his thus to 
be provided for by importation. It amounts to about 
b0,000 cwts., there being some superior silk-weaving estab- 
lishments, The main centre of the silk industry is Orefeld 
and its neighbourhood ; then come Elberfeld and Barmen, 
Aix-]aF<31iap^ as well as Berlin, Potsdam, Chemnits and 


Annaberg, Munich, Stuttgart, Saargemfind, Aa The ex- 
ports of silk Btuffii always ezeeed the imports. 

Geneiyl Ceneua of /ndtfstnie.— In 1875 a census of 
ind^trial occupations was taken in Germany. The fol- 
lowing table gives the numbers of the different establish- 
ments and of the persons engaged in them : — 


CIUbM. 


t. Horticulturists 

2. Fishormeti 

8. Miners 

4. Workers iu stone, clay, gloss 

6. Workers in metal 

6. Workers in macliines, instruments, &c 

7. Chemieal iuihistjry 

8. Workma in lighting materials, soup, ) 

resins, &c ( 

9. Textile industry 

10. Workers in isiper and leather 

11. AV^orkei-s in wood 

12. Workers in food and drink 

13. Workers in di'ess and washing 

14. Workers in building 

15 Polygnipliic industry 

16. Artistic imlustiy 

17. Persons in inereantilo business 

18. Persons engaged in conveyance 

19. Lodging imd bonnling. 

Total 


Eftobllah- 

monti. 

Porioni 

Eng!Seil. 

18,072 

24,893 

15.686 

19,628 

7,808 

488,100 

51,285 

265,189 

164,828 

420,445 

88,635 

807,706 

8,640 

51,780 

8,947 

42,818 

880,918 

925,457 

56,614 

187.174 

245.703 

468,588 

241,004 

603,278 

76.^616 

1,049,470 

234,834 

485,997 

8,108 

56,852 

5,634 

13,188 

420,129 

650,988 

74,655 

233,819 

159,881 

234,848 

2,036,572 

6,667,570 


Roads, Railways, and Canals. 

Hoads. — The construction of good highways has been well 
attended to in Germany only since the Napoleonic wars. 
The separation of the empire into small states was favour- 
able to road-making, inasmuch as it was principally the 
smaller GoverumentH that expended large sums for their 
network of roads. Thirty years ago the best roads were 
found in Hanover and Thuringia; the ThUringer Wald 
has been almost transformed into a park by its splendid 
roads. But some districts suffer even still from the want 
of good highways. The introduction of railways for a time 
diverted attention from road-making, but this neglect has 
of late been to some extent remedied. In Prussia the 
circles {Kreise) have now themselves undertaken the charge 
of the construction of the roads ; but they receive a subsidy 
from the public funds of the several provinces. The total 
length of the public roads is now estimated at 72,000 miles. 

Railways . — The period of railway construction was in 
augurated in Germany by the opening of the line from 
Nuremberg to Fiirth in 1835, but tlie development of the 
system was slow. The want of a central government 
operated injuriously here, for it frequently happened that 
intricate negotiations and solemn treaties between several 
sovereign states were required before a line could be oon- 
structod; and moreover the course it was to take was often 
determined less by the general exigencies of commerce tlian 
by many trifling interests or desires of neighbouring states, 
llie state which was most self-seeking in its railway politics 
was Hanover, which separated the eastern and western parts 
of the kingdom of Prussia. The difficulties arising to 
Prossia from this source were experienced in a still greater 
degree by the seaports of Bremen and Hamburg. Until 
1866 there was only one ndlway from Bremen into the in- 
terior of Germany, while now there are four. Prior to 1865 
the eonstrootion of railways advanced pretty uniformly, the 
average oonitiuetion during the years from 1840 to 1866 
having been from 340 to 870 milM per annum. Germany 
waa at that time far outstripped in the extent of its railway 
qrstem by Belgium, and Switserland, and eten 

by France. A new period of railway oonstmetion bagiaf 
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with the year 1866, and is cloeely connected with the eco- 
nomical and political progrem of Oermany. Numerona 
great undertakings were then set on foot, partly to remeci^ 
the defects of the existing system. Evejywhere it became 
a primary object to establish the most direct lines of com- 
munication between important places of industry and com- 
merce. As a consequence the German railway system was 
immensely enlarged, and from 1866-75 it has nearly been 
doubled. In 1872, 2000 miles were opened, the average 
from 1869 to 1877 being 1080 miles annually, so that Ger- 
many now owns a greater length of railways than any other 
state in Enrope. On the 31st December 1877 Germany had 
18,830 miles. Great Britain and Ireland 17,092, France 
14,785. As regards proportion to the area and population, 
however, Belgium, Great Britain, and Switzerland are still 
in advance. In 1877 Belgium had 320 miles of railways 
to every 1000 square miles, Great Britain 278, Switzerland 
155, and Germany 147. The following table exhibits the 
development of the German railways, including those of 
Alsace-Lorraine : — 


Years, 

Dec 31. 

Lenffth of Linos 
open for Tmfflc. 

or which 
double Lines. 

Cost of 
Construction. 


lilies. 

Miles 

£ 

1840 

304 



mo 

8,758 



1860 

7,195 



1865 

8,887 



1870 

11,457 

8,699 

207,608,000 

1876 

17,061 

6,622 

839,226,000 

1876 

18,080 

5,785 

878,668,000 

1877 

18,830 




In recent years the multiplication of competing rail- 
ways has greatly reduced the receipts of the older lines. 
The total amount of capital sunk in railway construction is 
ostimated for the year 1876 at J&373,558,000, or just 
about half the capital invested for the same purpose in 
Great Britain (£741,800,000). From the subjoined table 
it will be seen that the working expenses have considerably 
advanced daring late years, and dividends accordingly 
liBve experienced a great decline. Bailways formerly pay- 
ing 15 to 18 per cent, have gone down to 5 to 6 ; the 
average dividend, which in 1870 was still 6 per cent, in 
1876 had fallen to 4*4 per cent. 



Tbtsi 

Eocelpts. 

Total Working 
Expenditure 

Net lieceiptBi 

Proportion of 
Expenditure to 
total Iteceipta. 

1870 

1875 

1876 

£ 

25.312.000 

42.151.000 

42.862.000 1 

e 

12.770.000 

26.584.000 

26.559.000 

£ 

12.648.000 

15.617.000 

16.303.000 

Per cent 
50*5 

68-0 

02 *0 


The making of railways has from the outset been 
r^rded by some German states as exclusively a func- 
tion of the Gk)vernment. The South German states, for 
example, possess only state railways. In Prussia numerous 
companies have in the first instance constructed their 
systems, and the state has contented itself for the most 
part wiib. laying lines in such districts only as were not 
likely to attract private capital Yet, iu order to establish 
a preponderating influence over the administration of all 
German railwa;^, the (Government has for some time been 
buying up private lines. Saxony not long ago pur- 
ehased all the Saxon railways belonging to private com- 
panies. The following table gives the proportion of state 
and private railways at 31st December 1877, the minor 
N’orin (German states being classed along with Prussia. Of 
Aese Oldenburg alone possesses a greater length of rail- 
ways belonging to the state than of those in the hands of 
private companies. The railways of Alsace-Lorraine are the 


property of the empire. The number of independent man* 
agements in 1878 was 67. 


Stotes. 

State 

Bailwsjrt. 

Prtrate 

Kallways 

workedpy 

State. 

Prlrate 

Railways. 

TotaL 

Pmssia and minor Oer- 1 

man States ( 

Bavaria 

Saxony 

Wiirtemberg 

Baden 

Hesse 

Alsace-Lorraine 

MUti. 

8,285 

2,241 

1,085 

761 

661 

179 

660 

Milea. 

2,060 

160 

28 

77 

MUes. 

6,857 

871 

170 

10 

4 

270 

7 

MUea. 

12,802 

2.781 

1,228 

771 

782 

449 

667 

Total 

8,812 

2,829 

7,689 

18,880 


Catiala , — Germany cannot be said to be rich in canals. 
In South Germany the Ludwigs-canal was until the an- 
nexation of Alsace-Lorraine the only one of importance. 
It was constructed by King Ludwig of Bavaria in order to 
unite the German Ocean and the Black Sea, and extends 
from the Main at Bamberg to Kelheim on the Danube. 
Alsace-Lorraine had canals for connecting the Rhine 
with the Rhone and the Marne; the coals of the Saar 
valley were conveyed by canals to Lorraine. The North 
German plain bos sever^ canals, of which only the more 
important need be named. In the east a canal by 
which Russian grain is conveyed to Eonigsberg joins the 
Pregol to the Memel. The Netze canal unites the Vistula 
and Oder. The Upper Silesian coal-field is in communi- 
cation with the Oder by means of a canal The greatest 
number of canals is found around Berlin; they serve to 
join the Spree to the Oder and Elbe. Smaller canals are 
found also in the north-west. The Meuse and the Rhine 
are also connected by a canal The 70 canals in Germany 
have a total length of only 1260 miles, a very small extent 
when the other canal systems of western Europe are com- 
pared with it. 

Posts and Teleouapus. 

With the exception of Bavaria and Wiirtemberg, which 
have administrations of their own, all the German states 
belong to the system of the reichspost. Since 1874 the postal 
and telegraphic departments have been combined. Both 
branches of administration have undergone a surprising 
development during the last 10 years, especially since the 
redaction of the postal rates. Germany, including Bavaria 
and Wiirtemberg, constitutes with Austria-Hungary a special 
postal union (Deutsch-Oesterreichischer Postverbaud), 
besides forming part of the international postal union. 
There are no statistics of postsand telegraphs before 1867, 
for it was only when the North German union was formed 
that the lesser states resigned their right of carrying mails 
in favour of the central authority. Formerly the prince of 
Thurn-aud-Taxis was postmaster-general of Germany, but 
only some of the ceuti^ states bmonged to his postal terri- 
tory. The seat of management was Frankfort. ()f late years 
the number of post-offices has increased considerably, as 
will be seen from the following figures, in which the statis- 
tics of tibe Bavarian and Wlirtembeig post-offices are in- 
cluded, 08 well as those of the reichspest In 1872 there 
were 7400 post-ofltfw; in 1877, 8600. In the latter year 
therefore there was post-office for every 23 square miles. 
In 1877 there, were 3194 imperial post-and-tolegraph 
offices, and 3746 imperial post-offices, while the Bavarian 
post-offices numbered 1243, and those of WUrtemberg 499. 
The following table shows the increase of letter circulation 
from 1872 to 1877:— 
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Mtm. 

InptrialPoit 

Total In Oerman 
fimvire. 

Artnge Nombar 
to aaoh Ptraon. 

1872 

Vmions. 

852*0 

Hffllin.. 

407 '8 

10 

1878 

429*0 

492*4 

12 

1874 

458*8 

521*9 

13 

1875 

498*2 

578*0 

14 

1878 

516*4 

598-8 

14 

1877 

521-5 

604*2 

14 


The average number of letters to each person is thus a 
little greater in Germany than It is in Ireland, whereas it is 
26 in Scotland and 35 in England The number of post- 
cards has increased from 26*5 millions in 1872 to 99*3 
millions in 1877. The following table shows the general 
postal circulation during the three years 1875-77 : — 



im. 

1676. 

1877. 

Tjetters 

Post-cords 

Printed papers 

Newspa^rs 

Samples 

Money orders 

Total amount of money 1 
orders and remittances / 

Parcels 

Total weight of parcels 

Miillona. 

578-0 

64*7 

98-0 

892*8 

9-8 

33*5 

78-4 
lb 669 

Millions. 

598-8 

82*7 

101*0 

414*2 

9*0 

89*8 

je798 

80*3 

Ib588 

Millions. 

804*2 

99*8 

112*4 

488*5 

9-8 

£784 

82-8 
lb 916 


Telegraphs . — By combining the postal and telegraphic 
departments Germany has been saved a large number of 
officials ; but great sums are still spent annually on the 
extension of the telegraph system. Since 1876 important 
localities have been brought into communication with Berlin 
by subterranean wires. This plan is expensive, but under 
it a considerable saving is anticipated in repairs. The 
number of telegraph offices in 1877 was 7251, of which 
about 4600 belonged to the state, and the rest to private 
railways. The following table shows the progress of the 
telegraphic system between 1872 and 1877, and the number 
of messages in these two years : — 


Tolcginpli Sunico. 

1872. 

1877. 

Length of lino 

Miiei. 

28,860 

77,870 

4,088 

1 8,478.000 
4,946,000 

Milos. 

88,060 

121,810 

7,261 

8.994.000 

6.203.000 

licngtli of wire 

Number of offices 

Number of messages — 

Home service 

International (inolud. in transit) 


The increase of messages is insignificant, a circumstance 
which must be attributed to the recent dulness of trade. 
On the whole the telegraph is not as yet used to a very 
great extent in Germany. The number of messages for 
eveiy 100 inhabitants in 1877 was 33, as compared with 
47 in Norway, 49 in Denmark, 54 in Belgium, 58 in 
the Netherlands, 64 in Great Britain, and 100 in Switzer- 
land 

Shipping. 

The German mercantile marine has always been distin- 
guished by the excellence of its personnel The seamen 
of Frisia are acknowledged to be among the best in the 
world, and the shipping of Bremen and Hamburg had won 
an eveiywhere respected name long before a German 
meroantUe marine, properly so-called, was heard of. Many 
Hambu^ vessels sailed under charter of English and other 
houses in foreign waters, especially in the Chinese. Skee 
1868 all German ships have carrira a common flag — ^black, 
white, red — ^but formerly Oldenburg, Hanover, B’^emen, 
Hamburg, LtLbeck, MecUenburg, and Prussia had each its 
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own flag, and Schleswig-Holstein vessels sailed under the 
Danish flag. It is but lately that a uniform mode ot 
measuring ^e hold tonnage of German ships has been in- 
troduced, and accordingly it is only since 1871 that it has 
been possible to give an exact statement of the position of 
German shipping. The official returns show that the 
marine is on the increase. The following table gives its 
position on the 1st of January in the years 1872-78. 
The tonnage is reckoned according to the English register 
ton. 



SalllnsVeiMels. 

Stcaniors. 

TbtaL 


Number. 

Tona. 


Tons. 

Number. 

Tons. 

1872 

4,364 


176 


4,629 


1878 

4,811 

869,000 

216 


4,527 


1874 

4,242 


258 


4,495 


1876 

4,808 

K li M 

290 

R JMiIiIil 

4,602 


1876 

4,426 

E 3l * 

819 

184.000 

4,746 


1877 

4,491 


818 

\m 

4,809 

1,104,000 

1878 

4,469 


886 

I 

4,805 



The lowest tonnage of vessels included in this return is 
16 tons for sailing vessels and 11 tons for steamers. On 
comparing the state of the German marine with that of 
other countries we find that Germanjr ranks fourth in the 
list of maritime nations. Great Britain and the United 
States have considerably larger fleets. That of Norway 
also was even in 1871 greater than that of Germany, and 
it has increased much more rapidly than the other since 
that time ; but on the other hand the mercantile marines 
of France and Italy, which in 1871 were larger than the 
German, are both now less. The following table shows the 
proportion of the mercantile shipping of Germany belong- 
ing to each of the maritime states on the 1st of January 
1878. It must be borne in mind that Bremen and Ham- 
burg properly consist only of one port each, whereas 
Prussia has hundreds of miles of coast-line botli ou the 
North Sea and on the Baltic. 


States. 

NnmtMT 
of I'orts. 

Snlllni; 

Vewwls 

Steamers 

Tobil. 



Tons. 

Tons. 

Tons. 

Prussia 

243 

464,477 

81,673 

496,060 

Hamburg 

2 

137,347 

84,127 

221,474 

Hnunen " 

2 

168,677 

67,377 

216,064 

Mcoklonburg 

2 

108,621 

3,812 

112,883 

Oldenburg 

21 


27 

61,801 

Lubcck 

1 


0,463 

10,223 

Tottil 

271 

934,566 



North Son Poi’ts 

02 

419 698 

88,699 

468,897 

Baltic Ports 

209 

614,868 

144,680 

669,538 


The number and the tonnage of steamers have, as in other 
countries, increased greatly, while those of sailing vessels 
have remained almost stationary. The aggregate horse* 
power of the steamers in 1871 was 23,287 ; in 1877 
It was 50,603. The number of seamen employed in 
1878 was 40,832, and of those 8173 served on board 
steamers. 

In 1876 165 sailing vessels of 35,439 tons, and 14 
steamers of 6200 tons, were built in Germany ; and 8 sailing 
vessels of 3862 tons, and 1 steamer of 1910 tons, were 
built abroad. There were besides 50 ships with a total 
connage of 21,755 which had been bought in America, 
Holland, and Great Britain. 

The shipping returns of German ports have lately fluctu- 
ated but little. The total amount was 13,311,000 tons in 
1876. A striking difference will be observed in the follow- 
ing table in the returns between the numbers entering and 
dearing in ballast: — 
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TotaX Tonwigt of Skipo, 187^ 



With Cargo. 

In Ballatt 

Not ftir Trade. 

Total. 

filtered 

Toni. 

6.072.000 

4.100.000 

Torn. 

605,000 

2,619,000 

TOnt. 

180,000 1 
128,000 

Toni 

6.585.000 

6.726.000 

Cleared 



Only 44 per cent, of the ships that trade with German 
ports sail under the German flag. British ships have a 
very considerable trade in (German ports* They constitute 
32 per cent of the total tonnage, and os much as 47 per 
cent of the tonnage of steam vessels. Denmark follows 
next with 7*2 per cent, Sweden 4*8, Norway 4*6, Russia 
2*3, Holland 2*1, France 1*2, United States 1*2, Italy 0*5, 
other countries 0*4. The number of voyages in all made 
by German ships in 1876 was 45,492, of which 12,963 
were made between German ports. Much more consider^ 
able, however, is the trade of German ships between the 
home ports and foreign countries, as the subjoined table will 
show, while no fewer than 9777 voyages were made in 1676 
by German vessels without calling at any homo port ; — 



Number 

o/Shlpi 

with 

Cargo 

Tonnage 
of Shlpi 
with 
Cai‘go. 

Nnmi>er 
of Ships 
In 

nallast. 

Tonnage 
of Ships 
in BuUaat. 

Borne trade (urerage of entered^ 

and cloaroil ehlpe) I 

Foreign fentd Into German poili 
trade < cleared f 1*010 „ „ 

Voyage! of Oerraan ihips be>) 
tween foreign porn > 

Total 

' 

12,068 

8.002 

6.440 

C,060 

677,000 

1.084.000 

1.662.000 

3,814,000 

6,104 

710 

8A97 

2,827 

220.000 

70,000 

002,000 

880,000 

83.864 

7,427.000 

12,128 

1,782,000 


There were 5544 voyages made between non-German 
ports in Europe, the greater number being between one 
English port and another. Many German vessels also run 
between the Baltic ports of Russia and Sweden. From 
European ports 993 vessels sailed for non-European ports, 
and 869 returned thence to Europe. Here also the greater 
number ran from Great Britain to the United States, the 
West Indies, and South America, 2371 ships made their 
voyages without touching at European ports. Most of these 
were engaged in the coasting trade in the Chinese Seas, 
on the South American coasts, and in the West Indies. 

As regards the shipping of the most important German 
ports, the following table will show the total tonnage of ships 
entered and cleared in 1876 : — 


Ports, 

Tonnage 

Ports. 

Tonnage. 

Hamburg 

Bremerhafen 

Stettin 

l^eufuhrwaHser | 
(Dantziu) .... \ 
LUbock 

4.406.000 

1.800.000 
1.144,000 

780.000 

646.000 

Kiel 

l^llau 

Konig&borg 

Geestexniinde 

Mem el 

Swinemiindc 

■ 


COBniEBCE. 

Statistics relating to the foreign trade of the empire are 
necessarily confined to very recent times. The quantities 
af such imported articles as are liable to duty have indeed 
been known for many years; and some years ago an attempt 
was also made to compile official tables showing the value 
both of imports and of exports. But when the results of 
these tables proved the importation to be very much greater 
than the exportation, the conviction arose that the valuation 
of the exports was erroneous, and below the reality. There 
ta no oompnlsoiy declaration of such goods, and conse- 
quently the attempt to compute statistics of this nature has 
been abandoned since 1875, It must at the outset be 
observed that the customs frontier does not coincide with 
the politick frontier of Germany, for it does not take in the 
ftee-port territories of Hambnrg and Cnxhaven, Bremen, 


Bremerhafen and Geestemtinde, 4te. (in all, 129 square 
miles with 693,040 inhabitants, in 1875), besides some 
communes in Baden adjoining the Lake of Constance (22 
square miles, 5236 inhabitants). On the other hand the 
grand-duchy of Luxembourg (998 square miles, wiA 
205,158 inhabitants in 1875) and the small Austrian com- 
mune of Junghols 206 inhamtants), near Fiissen, belong 
to the German Zollverein. The collection of duties is a 
function of the empire. The following table shows the re- 
sults of the official calculations of the imports into Germany 
for 1872-76, and also the values of the exports, but iu the 
case of these it is only the figures for the years 1872-74 
that are ofiiciaL The numbers for 1875 and 1S76 are 
those published by Professor Laspeyres iu the 
Fran^aU. 


Years. 

Imports. 

Exports. 

Transit. 

1872 

1878 

1874 

1875 

1876 

Avorage... 

£178,400,000 

212,800,000 

183.700.000 

176.800.000 

190.200.000 

£124,700,000 

124.400.000 

121.600.000 
127,400,000 
12/,600,000 

i;‘54, 700,000 
61,700,000 

187,100,000 

125,200,000 1 



The extremely slight variation which this table shows in ^ 
the exports of the several years from 1872 to 1B76 appears 
so improbable that we can hardly venture to make it a Imlsls 
of calculation, or to draw a conclusion so unfavourable to the 
trading balance of Germany os the figures would suggest 
The proportion per bead of population is, as regards imports 
and exports respectively, about £4, IDs. and ^3, whereas the 
proportion in Great Britain in 1876 amounted in the one case 
to £1 1, 10s. and in the other to £6, thus showing the 
Gorman trade to be leas than half that of England. The 
statistical tables do not specify the several foreign markets 
for imports and exports ; tliey only give the value of imports 
on the different frontiers. 


Frontlora 

Total Value of Imfoits. 

1876. 

18^6. 

North Sea line, including Bremen and ) 

Hamburg... { 

Denmark 

Millions. 

£56*6 

1*0 

19*0 

82*2 

8*0 

11 ‘3 
16*8 
27*1 

6*0 

Millions. 

£62*4 

10 

19*2 

86*8 

9*2 

12*1 

16*3 

28*8 

49 

Kusaia 

Auatrin 

Switserland 

FrfIPCO 

Belgium 

Hofinnd 

By post, 07 iVontier not stated 

Total 

176*5 

190-2 



According to the official trade returns of Great Britain, 
France, and other countries, the trade between Germany 
and these countries is very considerable. By the English 
tables the importation from Germany to British ports was 
in 1875-76 between £21,000,000 and £22,000,000; the 
exportation to Germany in 1875 was £23,300,000, and in 
1876, £20,100,000. The movement of trade is shown in 
the following tables of the principal articles imported and 
exported. We begin with articles of consumption : — 


Artides. 

1872 

1877, 1 

Imporfe. 

Export!. 

Imports. 

Exports. 

Animals, exeept horaes.Jfo 

Grain and flour Cwts. 

Herrings Barrals. 

Coffee Owte. 

fiogar „ 

W llt€eea« s avaaaeaaeaeaaeeeaee 

Beer „ 

Hops ...........M... ,1 

TObaoeo m 

liilillil 

1.719,000 

91^60,000 

SM.000 

400.000 

600.000 
142^)00 
140,000 

2A48.000 

78.070,000 

667/100 

1.9M.000 

166,000 

1,182,000 

800/K10 

36/100 

1,048,000 

1,848/100 

89,600/100 

L8itt.000 

880.000 

1,980.000 

169,000 

mm 


































The weigliti ere stated in hundredwei^to (owti.) net 
Aionghont (see SkUutical AUtraot pabliified by the Eng- 
lidi &ard of Trade, Na Y., 1878). This table showe that 
of late years Oeimany has had to order considerable quan- 
tities of grain from abroad. The Talne of the importation, 
esiainatedat £14,000,000 in 1872, was nearly £36,000,000 
in 1877. Similarly the Tslne of tho imported animals 
advanced from £4,400,000 in 1872 to £9,500,000 in 
1877. 

The following table gives the imports and exports of the 
principal raw materials : — 


Artidet. 

IBTJ. 

isn. n 

Imports. 

Exporta 

Imports. 

Exports. 

Oot], lignite, Ae. Owte. 

Ores „ 

iTOsta piff •fltasvssaaiBStiaiaa || 

LstiPig 

Gotton, mw „ 

Neiup ,, 

Wool, raw.. „ 

Silk, raw Goooons „ 

Hldii. H 

Guano 

Linseed, Ac. „ 

Grease 

Votrolenm „ 

{ptoeSfc 

71.000. 000 

8.900.000 

18.890.000 
108,000 

9.830.000 

780.000 

800.000 

1.070.000 
01,800 

1.181.000 

1.400.000 

1.110.000 
878.000 

8,890,000 

40,40.'l,000 

8.000. 000 

§§§§§l§§§§§§§i§§ 

98/)00,000 

0,888,000 

10,880,000 

00,000 

8,180,000 

1,880,000 

080,000 

1.870.000 
08,000 

887.000 

9.440.000 

1.110.000 

798.000 
0,810,000 

88,800,000 

8,800,000 

100.184.000 
10,140000 

9.119.000 

049.000 

798.000 

1.010.000 

409.000 

448.000 
90,000 

998.000 

197.000 

1.884.000 

78.000 

1.810.000 

91.400.000 


With regard to the proper products of industry, the 
exports, with few exceptions, such as yarn, exceed the im- 
ports in every case, as is shown in the table below. The 
total value of all fabrics imported is estimated at about 
£30,000,000, that of those exported at from £42,000,000 
to £46,000,000. But, even supposing the last figures to be 
too low, the difference between the German and the British 
tnde is still very great, since the value of all the industrial 
products exported by Great Britain may be stated at 
£170,000,000 for the year 1875 (see Almanack de Ociha^ 
1877). The difference is greatest in the textile industries, 
— ^the value of tissues exported from England in 1 875 being 
estimated at £100,000,000, while that of Germany did 
not rank higher than from £20,000,000 to £25,000,000. 
Articles of hardware are showing a great decrease of imports 
and a considerable increase of exports. 


Industrial Products — Imparts and Ejsports, 


Articles. 

1879. 

1877. 

Imports, ! Exports. 

Imports. 1 Exports. 

ManoftMtiires of cotton 

»i 1* allk 

„ H wool..„ 

Tams 

Leather 

Glass and gLiss wares. 

Metal wares 

MaeUneiy, exclaa. of boilers 

RbUi , „ 

Mnsloal Instroments 

CwtM. 

48,000 

? 

168,000 

1,086,000 

180,000 

280,000 

9,088,000 

888,000 

984,000 

8,000 

Gats 

16<1,000 

81.000 

988.000 

948.000 

188.000 

097.000 
1,880,000 

890.000 
1,414,000 

I 88.000 1 

Cwts. 

48.000 

16.000 

114.000 

899.000 

180.000 
180,000 

1.191.000 
*30,000 

1.891.000 

1 10,000 

Cwts. 

910.000 
88,000 

986.000 

884.000 

160.000 
882,000 

9.880.000 
801,000 

4.497.000 
60,100 


The principal ports of import and export are Ham- 
burg and Bremen, and in these places the annual amount 
of shipping business has advanced step by step with the 
general development of German trada As to the total 
value of goods entering Hamburg we have accurate eta- 
tietioa for several deoadea 


Imports qf Hamburg, 



Totsl Importe, 
exclnd. fialllon. 


Totsl Imports, 
exclnd. Bullion 

( 1846-60 
Avenge. { 1861-60 
( 1861-70 
1871 

! 1872 

Mraions. 

£20*6 

88*6 

49*8 

77*8 

86*6 

1878 

1874 

1876 

1876 

1877 

MllUons. 

£86*8 

84-8 

85*1 

86*2 

88*8 


The stagnation in tlie development of trade during the 
period 1871-77 is obvious ; and with Bremen the case is 
the same. The following table states the total imports of 
Bremen by sea and from the interior. The importation from 
Germany or the ZoUverein territory represents about one- 
third of the total amount Bremen trades principally with 
the United States; Hamburg more with England, Seuth 
America, Ac. 


Imports oj Brsmm, 



Totsl Imports. | 

Totsl Imparts. 


Millions. 


MUUoas. 

( 1847-r>l 

£5*8 

1873 

£26*6 

Arerage. < 1857-61 

11*1 

1874 

24*9 

1 1887-71 

17*1 

1875 

21-9 

1871 

23*3 

1876 

28*1 

1872 

24*8 

1877 

22*1 


Government. 

The German empire is a union of 25 sovereign states, 
— 4 kingdoms, 6 grand-duchi^ 5 duchies, 7 principalities, 
3 free towns. Alsace-Lorraine, ceded by France at the 
peace concluded 10th May 1871, forms a twenty-sixth 
constituent of the confederation, but it is administered 
by the central authority. The supreme direction of the 
military and political affairs of the empire has, by the vote 
of the reichstag or diet of the North German confederation, 
been vested in the king of Prussia, who accordingly bears 
tlie title of German Emperor (Deutscher Kaiser). 

The imperial dignity is hereditary in the line of Hohen- 
sollern, and follows the law of primogeniture. The emperor 
exercises the imperial power in the name of the confederated 
states. In his office he is assisted by a federal council or 
bundesrath, which represents the Governments of the indi- 
vidual states of Germany. The members of this council, 
59 in number, are appointed for each session by the Govern- 
ments of the individual states. The legislative functions 
of the empire are vested in the emperor, the bundesrath, 
and the reichstag or diet. The members of the latter, 397 
in number, are elected for a space of three years by universal 
suffrage. Vote is by ballot, and one member is elected by 
(approximately) eveiy 100,000 inhabitants. 

As regards its legislative functions, the empire has 
supreme aud independent control in matters relating to 
military affairs and the navy, to the imperial finances, to 
German commerce, to posts and telegraphs, and also to rail- 
ways, in BO far as these affect the common defence of the 
country. Pavaria and Wiirteiuberg, libwover, have preserved 
their own postal and telegraphic administration. The legisla- 
tive power of the empire also takes precedence of that of the 
separate states in the regulation of matters affecting freedom 
of migration (FreixUgigkeit), domicile, settlement, and the 
rights of German subjects generally, as well as in all that 
relates to banking, patents, protection of intellectual pro- 
perty, navigation of rivers and canals, civil and criminal 
legislation, judicial procedure, sanitary police, and control 
of the press and of associationa 

Tlie executive power is in the emperor’s hands. He 
represents the empire internationally, and cun declare war 
if defensive, and make peace as well os enter into treaties 
with other nations; he also appoints and receives ambassa- 
dors. For declaring offensive war the consent of the federal 
council must be obtained. The separate states have the 
privilege of sending ambassadors to the other courts; but 
all consuls abroad are officials of the empire, and are named 
by the emperor. 

Both the federal council and the reichstag meet in am^anl 
sessions convoked by the emperor who has the right of 
proroguing and dissolving the diet ; but the prorogation 
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ttust ttot exceed 60 dayi, and m case of diuolation new 
ileetioiii mnit be ordered within 60 daye, and the new 
■onfiinn opened wifchin 90 daya. All laws for the regn- 
latioa of the empire moet, in order to paU| receive the 
votes of an absolate m^ority of the federal coimoil and 
the reichetag. The subjoined table gives the number of 
votes which the separate states have in the fedezil council 
Ea^ state may appoint as mauv members to the federal 
oonncil as it has votes. The table also gives the number 
of the deputies in the reichstag. The official order of pre- 
oedence of the 26 states is given in a former table (see 
p. 455); here they are arranged in the order of the numW 
of their inhabitants. 

JRepreaefUation in Federal Council and Reichstag, 


SUUet of th« Emplro in order 
of their Pupuletlon. 


1. J*nunia 

2. Bavaria 

3. Saxony 

4. Wurtemberg 

6. AUace-Lon-ainc 

6. Haden 

7. Hesse 

8. Mecklenburg-Scliwerin 

9. Hamburg 

10. Brunswick 

11. Oldenburg 

12. Saxe-Weiinsr 

13. Anhalt 

14. Saxc-Mciniiigeu 

15. Saxe- Ooburff- Gotha ... 

16. Saxc-AlteiiWg 

17. Bremen 

18. Lip|M3 

19 Mccklcnburg’Strelits.. 

20. Reuas-Gera 

21. Schwarsburg-Rudol- 

stadt 

22. Schwarzburg-Sonders- 

hauson 

23. Lllbeck 

24 Waldeck 

25. Beuss-Greiz 

26. Schaumburg-Li|il>c .... 


Population, VoteH in the | Deputies to 
ifi 75 I I'odenil I the Roichs- 
Gouncil. I tag. 


25,742,404 17 236 

5,022,890 6 48 

2,760,586 4 23 

1,881,505 4 17 

1,581,804 0 15 

1,507,179 8 14 

884,218 8 9 

558,785 2 6 

888,618 1 8 

827.493 2 8 

819,814 1 8 

292,983 1 8 

218,565 1 2 

194.494 1 2 

182,599 1 2 

145,844 1 1 

142,200 1 1 

112,452 1 1 

95,678 1 1 

92,875 1 1 

■ 76,676 1 1 

67,480 1 1 

56,912 1 1 

64,748 1 1 

46,985 1 1 

88,188 1 1 


and has resided for a year in one of the federal atatea, 
is eligible for eleotion. The depntiea are nnaalaried, but 
during the eeasion fhqr have'the right of trsTilling free 
by rau. The foUowing table ahows the politieal eompoei- 
tion of the reichstag after the four elee^ns from 1871 to 
1878:— 


Conservatives.. 




I Social Democrats.., 
Centrum (Clerical)., 
Poles 


Other parties 


1871 

1874. 

1877. 

1878. 

50 

21 

40 

61 

88 

81 

88 

51 

116 

150 

126 

111 

44 

49 

38 

25 

2 

9 

12 

9 

67 

94 

96 

99 

18 

18 

14 

14 

62 

80 

88 

27 

882 

897 

897 

897 


All the German states are constitutional, except Alsace- 
Lorraine and the two grand-duchies of Mecklenburg. The 
six larger states have Copied the two-chamber system, but 
in the composition of the houses great dififerences are 
found. The following table gives analyses of the member- 
ship for the sessions of 1878. As regards the lower houses 
60,000 inhabitants elect one deputy in Prussia, 83,000 in 
Bavaria, 35,000 in Saxony, 20,000 in Wiirtemberg, 24,000 
in Baden, 18,000 in Hesse. 


Total I 42,727,860 ' 58 | 397 


The federal council is presided over by the chancellor 
of the empire (BeLcbakanzler). Imperial measures, after 
passing the federal council and the reichstag, must obtain 
the sanction of the emperor in order to become law, 
and must be countersigned, when promulgated, by the 
chancellor of the empire. All members of the federal 
council are entitled to be present at the deliberations of the 
reichstag. The federal council, acting under the direction 
of the chancellor of the empire, is also a supreme adminis- 
trative and consultative board, and as such it has nine 
standing committees, viz.:^for army and fortresses; for 
naval purposes ; for tariffs, excise, and taxes ; for trade and 
commerce; for railways, posts, and telegraphs; for civil 
and criminal law; for financial accounts; for foreign affairs; 
and for Alsace-Lorraine. Each committee includes repre- 
sentatives of at least four states of the empire. 

For the several branches of administration a considerable 
number of imperial offices have been graduallv created. 
All of them, however, either are under the immediate 
•nthorily of the chancellor of the empire, or are separately 
managed under his responsibility. The most important are 
the chwoery office, the foreign office, and the general post 
and telegraph offica But the heads of these do not form a 
oibinet. 

Bj the deotoral law of Slst May 1869 every German 
of twenty-one yearn of age is entitled to be an elector, 
and every one who has completed his twenty-fifth 



MmbcTB of Lower Homes, 

General representation 434 156 

Delegates of nobility and landowners 

Representatives of large towns 

Rejiresentatives of rural districts 

Higher clergy 

UiuversitieB 


... 

13 


6 

86 

7 

22 

10 

45 

63 

41 

34 

... 

9 



... 

1 

... 

... 

80 

98 

68 

50 


The lesser states also have chambers of representatives 
numbering from 12 members (in Reuss) to 46 members (in 
Brunswick), and in most states the different classes, as well 
as the cities and the rural districts, are separately repre- 
sented. The free towns have legislative assembues, 
numbering from 120 to 200 members. In the so-called 
landtagen (diets) of Mecklenburg, which have but few privi- 
leges, 684 rittergiiter (allodial estates) are represented and 
only 40 towns. 

Finavob. 

The most important expenses which the budget of the 


Tne most important expenses wnion the budget or the 
German empire lias annually to meet are those of the cen- 
tral administration, the army and navy, posts and teleiermphs, 
the high court of justice^ the foreign office, and some 
smaller items. For defraying these, all customs reeeipis 
and the net amount of certain excise dutdee are paid into 
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iba imperial treoaiuy (raichakaaae). Of the ezcue duties 
thcMW on beet-root sugar, salt, and tobacco are common to 
all the states ; but the imperial malt taz> not imposed 
in Bavaria, Wilrtemberg, Baden, or Alsace-Lorraine. The 
three first-named states are likewise exempt from the im^ 
perial excise on spirits. Additional receipts are derived 
from the doty on bill stamps, from posts and telegraphs 
(excluding Bavaria and Wilrtemberg), from therailwajs in 
Alsace-Lorraine, Ac. These receipts are, however, insufii- 
cient to meet the expenses of the administration, and for 
that reason the separate states have to make contributions 
to the revenues of the empire, varying in proportion to 
their populatioa Bavaria, Baden, Wilrtemberg, and 
Alsace-Lorraine pay proportionally higher direct contri- 
butions, because they impose taxes on their own account 
on malt and spirits; so also do Bremen and Hamburg, 
because they are situated outside the customs territory. 
For the last few years the average contributions have 
ranged from £3,000,000 to £4,000,000 ; but they are 
increasing with the diminution of the funds available 
from the French war indemnity. These contributions 
press heavily upon the minor states. 

The imperial budget is voted every year by the reichstag. 
The ordinary and extraordinary expenses for the financial 
year ending March 31, 1879, were distributed as follows 


Expenditure^ 1878-79. 


Imperial chancery 

Beichetag 

Foreign office 

Army 

Navy 

Invalid fund 

Military pensions 

Civil pensions 

Imperial judicature 

Imperial court of railway affairs 

Posts and telegraphs 

Imperial audit 

Interest of debt of the empire 

Mintage of imperial coins 

Expenditure in remission of war-taxes 


Ordinary. 

£226,799 

10,100 

805,233 

16,125,914 

1.205,526 

1,602,658 

829,072 

48,586 

40,809 

18,687 

2i526 

889,075 


Eztraoi'dinsry. 

£116,516 

1,500 

26,850 

1,868,927 

1,729,008 


1,750 

606,117 

664,967 

600 


1,136,000 

409,766 


Total 20,775,488 6,049,402 


Bevenw^ 1878 -70. 


1. Onstoms, net 

2. Excise, net 

Common duties. 
Special duties. 


^et-root sugar .... 

Salt 

Tobacco 

Spirits 

Malt 


£2.868,336 

1,699,009 

47,075 

2.040,070 

797,278 


8. Contributions by territories outside the Zollvcrcin... 

4 Stamps 

6 Posts and telegraphs (gross revenue £6,448,000), net 
6 Railways in Alsace-Lorraine (gross £1,908,600), net. . . 

7. Imperial prlntinff-office, net ' 

8. Imperial fiank (share of profits) 

9. VaTions revenues 

10. Invalid fund 


11. Interest of imperial fhnds 


£5,827,524 

6,951,708 


237,060 

882,655 

764,420 

567.800 

8,716 

100,600 

881.509 

1,602,658 

866,210 


Total direct revenue 


16,640,810 


Extraordinary supply (loans, various funds) .......... 6,826 763 

Contributions of states to revenue 4,857,276 


Total rovenno to cover expenditure... 26,824.840 


The direct coDtributlons of the principal states of the 
empire to the revenue for 1878-79 were as follows : — 


Prussia £2,074,780 

Bavaria 984,187 

Wdrtemberg 840,880 

Birien 241,828 


Saxony £228,786 

Alsace- Lorraine 108,020 

Hesse 71,125 

Mecklenbdrg 40,602 


Cu$t<m9 Hevenue , — The revenue from the customs duties 
has increased bnt little since 1872. In that year it was 
£5,534,000, and in 1873, £0,131,000; but in 1877-78 it 


was only £5,768,000. No export duties have been mieed 
in Germany for many years. On the other hand, all 
imported gc^ were taxed till 1865, with very few exeqh 
tions. Since then free trade has been more in favour, and 
a oonaiderable reduction has taken place in the nnmber 
of taxed articles. There are still, however, according to 
the offidal lists, about 148 articles on which custom duties 
are levied under 43 divisions. Haw materials are duty 
free. Four-fifths of the receipts (£4,323,000) are derived 
from articles of consumption, coffee being the principal 
item, after which come tobacco, wine, spirits, Ac. The sub- 
joined table shows the customs receipts, in round numbers, 
from the following items in 1878 : — 


Coffee £1,888.000 

Tobacco 821,000 

Wine and spirits 617,000 

Salt 269,000 

Fruit 258,000 


Herrings £108,000 

Pork 108,000 

Sugar and molasses .... 101,000 

Rice 88,000 

Miscellaneous 286,000 


The preceding table ebows great differences when com 
pared with the corresponding list for Britain. The con- 
sumption of coffee is considerably larger, — Germany having 
imported 2,128,000 cwts. in 1876, Great Britain only 
1,361,000. The duty is at the same time much higher 
than in England, where the revenue from coffee was only 
£200,000. On the other hand, tea yields only £36,000 
duty in Germany, but in England £3,700,000; wine and 
spirits ill Germany £517,000, in England £7,500,000; 
tobacco, in Germany £821,000, in England £7,800,000. 

The German customs tariff serves as a protective duty for 
several industrial products, although in general a free-trade 
policy has prevailed in Germany during the lost ten years. 
Tn 1873 the duties on iron were abolished ; still its im- 
portation, owing to the stagnation of trade, has not increased. 
The following is a statement of the produce of the duties 
on specific manufactured articles in 1878 : — 


TextQe fabnes £604,000 

OloBS iiud earthenwares 50.000 

Oil 147,000 

Leather and leather- wares 62,000 


Furniture. &c £23.000 

Copper- wares 16.000 

I roil- wares 10.000 

PaiHjr 12,600 


In 1879, however, Germany has suddenly returned to 
an extreme protective system. The present import duties 
are much increased, and duties are imposed on many 
articles hitherto duty free. The Goverumout hopes to 
make a gross revenue of about £8,000,000 by the new 
customs. 

Excise , — The excise duties on articles of consumption have 
for the most part been considerably increased since 1872, 
especially the duty on sugar. The tax on tobacco is, how- 
ever, still trifling (in 1877, £47,000'). Bavaria, Wiirtem 
berg, and Baden are exempt from the duties both on spirits 
and on malt, Alsace-Lorraine from that on spirits. 


EeceipU from Excise Duiiea, 



Uociroot 

Sugsr 

Spirits, 

Salt. 

Malt. 


£ 

£ 

£ 

£ 

1873 

1.736.000 

1.081,000 

1,644.000 

601.000 

1674 

3.878,000 

1.303.000 

1.704.000 

766.000 

1877-78 

a374.000 

3.683.000 

1.786,000 

933.000 


Funds of the Etnpire , — ^The extraordinary funds, from which verv 
large sums appear annually in the budget, were cieated after the 
French war. Fart of the indemnity was invested for fixed purposes. 
The largest of these investments served for paying the |ienaions of 
the invalided, and amounted originally to £28,000.000. 
year not only the interest, but also part of the capital of this fund 
is expended in paying these pensions. Another fund, of about 
£5,200,000, serves for the construction and armament of fortresses; 
a third for building now houses of parliament ; a fourth for the con- 
struction of railways In Alsace-Lorraine. Further, the empire has 
put aside £6,000.000 as a Reichs-Kriegs-Schatz, or imj^nal w 
reserve fund, which is not laid out at interest, but exists in coined 
gold and bullion at Spandau. The railways in Aisace-Lorrone are 
also the property of the empire,— France having paid an allowance 

A. — 59 
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to tile Beetem Rellwaj GomMy of ^ISJgOOtOOO for the nilweyi 
faroiu^t under the control of Qemiany. The following table ahowi 
the mte of tiie imperial fhnda at let March 1878 : — 

Invalid fund £27,870, 700 

Fund for armament of fortreeaee 6,616,800 

War reeerve fund 6,000,000 

Parliament Houae building fund 1,466,400 

Imperial Ikbto , — The loane contracted by the North German 
Cenfederation for the war with France have loim einoe been paid 
•£ The extniordina^ expenditure of the empm was for several 
years paid out of the French indemnity, but that resource is now 
exhausted. Accordingly, for defraying th» expenses of the army and 
navy, the extension of we subtemnean telegraphs, Ac., two new 
loans had to be raised in 1877 and 1878, amountmg to £8,760,800. 
There exists, besides, an unfunded debt. The law allows the 
imperial chancellor to effect an issue of bills of exchequer for short 
terms to the extent of £7,600,000, and these are destined partly for 
the expenses of administration anid partly for the completion of the 
monetary reform. Since 1874 also a oebt beanngno interest has been 
created in imperial treasury bills (.Ueichsccssenscheine), which arc 
to be substitute for the paper currency issued by the serrate states 
At that date only four states — Lippe, ]j1ibeck,Hambuig, and Bremen 
—had no paper currency. Prussia had in 1872 only £8,000,000 of 
paper currency, or 2s. 6d. a head, but in the minor states the 
proportion was higher, — ^reaching in Saxo-Gobuig-Gotha 10 '8s. a 
bead, in Anhalt 14a., in Mecklcnburg-Strelitz 24 '78., and in Schaum- 
bnig-Iippe the very high figure of 84 '8s. This inconvenience wta 
remedied an imperial law, ordering the states to call in their 
paper currency, ana replacing it by the issue of imperial treasury 
bills, amountmg to £6,000,000. For many of the smaller statM 
this sudden withdrawal of their paper currency was too severe an 
ordeal. Accordingly, to these a further sum was advanced for a 
term of years in treasury bills ; £8,888,000 was thus in circulation 
on the 80th September 1878. 

Reform of the Currency, — ^Tho German empire adopted a gold 
currency by the law of the 4th Deo<'mber 1871. Subs^ucntly tbe 
old local coinages (L/indsmttnmn) began to be called in and replaced 
by new gold and silver coins. The old gold coins, amounting to 
£4,650,000, had been called in as early as 1873; and the old silver 
coins have bXeo been successively put out of circulation, so that none 
actually now remain as legal tenders but the thaler (8s.). Silver 
currency to the amount o! £62,000,000 had been withdrawn up to 
the SOth September 1878, and copper coius to £167,600. To replace 
these there were coined up till the SOth September 1878 — ^gold pieces, 
£81,200,000, silver coins, £21,330,000; nickel and copper, 
£2,287,800. The currency reform was at first facilitated by the 
French indemnity, a great part of which was paid in gold. But 
later on that metu became scarcer ; the London gold prices ran 
higher and higher, while silver declined. The average rate )ier 
ennoe of standard silver in 1866-70 was 60jd., in January 1876 only 
67id., in July 1876 as low as 49d. Itrose in January 1877 to 67id., 
but again declined, and in September 1878 it was 60id. While, 
therefore, the proportion of like weights of fine gold and fine silver 
in 1866-70 averaged 1 to 16*65, it was 1 to 17'7tfin 1876, and 1 to 
17*18 in 1877, ana the difference again increased in 1878. 

Banking, — A new banking law was promulgated for the whole 
empire on the 14th March 1875. Before that date there existed 82 
banks with the privilege of issuing notes, and on the 81 st December 
1872 £67,100,000 in all was in cironlation, £25,100,000 of that 
tnm being uncovered. The banking law was designed to reduce 
this circulation of notes ; £19,250,(160 was fixed as an aggregate 
maximum of uncovered notes of the Ixinks. The private banks were 
at the same time obli^ to erect branch offices in Berlin or Frankfort 
for the payment of their notes. In consequence of this regulation 
18 banks rosigned the privilege of issuing notes, so that at present 
there are in (iermany but 19 note-issulngpanks of which 6 b^ong to 
South Germany (Frankfort included). The Imperial Bank (^idis- 
bank) ranks far above the others in importance. It took the 
place of the Prussian Bank in 1876, and is under the superintendence 
sod management of the empire, which shares in the profits. Its 
bead office is in Berlin, and it is entitled to erect branch offices in 
any part of the empire. It has a capital of £6,000,000 in shares of 
£160. The following table exhibits the position of the German 
Beiohsbank os compared with the other 18 banks at the SOth l^p- 
iMnber 1878 : — 


Reiohsbank 

18 private banks. . 


Total.. 


Notes In 
Circulation. 

Btillinn 

Excess of 
Notes. 

£ 

88,6.M.S60 

9,896,850 

£ 

28,452,160 

6,809,450 

£ 

10,099,200 

2,586,400 

42,947.200 

80,261,600 

IlgjUj 


Snbioined Is a comparison with the great banks of England, Fhmce, 
end Austria at the same datei — 


Bank of England 

Bank of France 

German Beiohsbank 

Austrian National Bank 


Notes in 
Olrcuistlon. 

BnUkML 

Xseeiser 

Notes. 

£ 

26.698.000 

91.250.000 

88.551.000 

29.698.000 

£ 

28.846.000 

86.114.000 

28352.000 

18.886.000 

■ 


Finaneea qf the eepareUe States . — ^The budgets of the diffisrant 
German states are so variously arranged that it is difficult to group 
them on uniform principles. We extract the following partioulaM 
from the scheme published by Prof. H. Wagner in the Almemaek 
de Oatha for 1874. The expenses and receipts of the empire and 
thoee of the separate states are in the two tables taken tMetber. 
The first table contains the net expenses for 1872-78, the miaigei 
of oolleotion being deducted : — 

Net ExpmdiJtwre tf Oerman States, including the Umpire. 

1. Givil list and annuities to the princely families £1,760,000 

2. Diets 112.600 

8. CivU service 20,200,000 

4. Interest and management of the public debts 9,000,000 

6. Army and navy 17,860,000 

Total 48,422,600 

Professor Wagner's second table gives the principal items of 
revomie : — 


BeTenue. 


I. Revsmt$/rom pMie property and MtoNisA- 
tnenii managed bg itote. 

1. Crown land and atato foreita 

S. Intcrcit i)U consolidated funds, profltoof Issue, 

fto. 

8. State lotteries 

4. Produce of public mines and salt worka 

5. Various state establlsbments 

6. Poat-offlee, telegraph seivieo, atato railways, 

canals. 


IT. Iktxee, 

1. Direct taxes 

2. Excise- 

Spirits and malt 

Beetroot sugar 

Salt 

Tobacco 

Other articles of consumption m.. 
8. Customs.... 

4. Stamps of all kinds, und fees 

5. Tolls, tounsges, Ac. 


Total.... 


Gross 

Re\enue. 

Net 

Res'euue. 

£ 

£ 

} ••• 

04100,000 

8,070,000 

} ••* 

870.000 
1,4404)00 

808.000 

6,280 000 

U,17«,000 

10,680,000 

4.860.000 

2.170.000 

1.660.000 
06.000 

l,UK>,0Uo 

6,070.000 

0,700,000 

U^IOO^KN) 

^ 0,000,000 
0,880,000 
40O4N» 

" 

47,648,000 


In the absence of trustworthy statistios the local taxes have not 
been taken into consideration in tlie above table. These, however, 
are very considerable in many cities in Germany, in conoeqnenoa 
of recent expenditure on schoolhotues, eewege-works, Ac. 

A comparison of the foregoing tables with tlie corresponding stop 
tistics tor the United Kingdom (1874) gives the following rrentit 
The payments on account of tiie national debt in Great Britain 
formed 42*2 per cent, of tbe total expenditure after deducting tiio 
chaiges of coileotion ; in Oonnaiy only 18*14 per cent. The army 
and navy in England absorb 89 '8 per cent of the emnditure (or 
68*0 per cent, aixer dednotisgthe chaiges of debt), in Gennany 86*6 
per cent, (or 48*7). The expenses of uie nationu debt in Engtod 
are about 17s. a head, in Gennany about 68. The expenses or the 
army and navy in England are about 16s. a bead, in Germany 9s. 
The public property in domains and forests is greater in Germany 
than in any other state of Europe, tbe area of the state forests being 
no less than 1 7.690 square miles. Many of the fonaller states defrey 
more than one-half of their expenditure by the revenue from domains 
and forests. From this source Germany is able to meet nearly odo> 
fifth of her expenditure (17*8 per cent.), whereas in England only 
0*6 per cent is tiius obtained. On the other handj the expenses in^ 
curred by Gennany for the civil liste and for annuitiea to the princely 
families are very oonsidMlilB. Germany pays 8*6 per cent, of the 
national income to her uiaM, «reat Britain only 1*04 percent. 
In tbe minor states the pittm^lmnseholds absorb 10 to 18 per cent, 
of the expenditure. The proeceds of establishments managpd 
^ the state cover 17 *6 per een^ of the whole expenditure In 
Germany, but only 2*6 in England. The proportion of direct 
to indirect taxes is in England as 17 to 88, in Germany as 81 to 
69. But on the whole the English are taxed twice as heavily m 
tlie Germans. The gross revenue in England was, in 1874, 42A a 
head, in Gennany 16^*28. *, of these sums 18*28. came, in En gl a ii d , 
ftom customs duties, and 18*8s. fitim excise on spirits ana nnlt 
luties), while in Gennany the corresponding 


^iires were only 8e. and 2*4$. 

A oonsidereble part of the public debt of the separate 
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a id off by them efter the wer. In 1873 the total amoimt of all 
bti o! the Oemum atatea was only about £171,000,000. In thia 
aum waa Included £9,600,000 of currency. The greater part of thia 
liability haa been incurred for prodnotiTC puipoaea, particularly for 
the oonatmctiou of railwaya. The railway debts (which are not 
ilireotly charged on the population) were in 1878 about £96,600,000. 
Since then aome atatea nare gone on reducing their debts still 
further; Prussia, for example, has done so by more than 
£11,000,000. Others again, such os Bavaria, Saxony, Wiirtemberg, 
and Baden have contracted new loans for constructing railwaya, or, 
os Saxony, for purchasing them. The entire debt of all the Ger- 
man states, includinff the imperial debt; at Slst December 1877, may 
lie estimated at £2^,000,000, of which sum, however, more than 
£140,000,000 oonsiata of railway debt. The average sum per head 
will aocordingly be £6, whereas in Great Britain it is £28 to £24. 
When the railway debts are deducted the proportion is leas than £2 
a head in Germany. 


Aemy and Navy. 

By the constitution of 16th April 1871 every German 
is liable to service (wehrpflichtig), and no substitution is 
allowed (art. 57), Every German capable of bearing 
arms (wehrfhhig) has to serve in the standing army for 
seven years — as a rule from the end of the twentieth till 
the commencement of the twenty-eighth year of his age. 
Three of these seven years he must spend in active service, 
and the remainder in the reserve ; after quitting the latter 
he forms part of the landwehr for five years more — the full 
time of military service thus being twelve years. The 
strength of the army on a peace footing (friedensfuss) was 
fixed in the army bill of 1874 at 401,659 (or say 1 per 
cent of the population at the census of 1871) for a term of 
seven years ending the Slst December 1881^ The number 
of recruits levied annually is 145,000 men. All young men 
who reach a certain fixed standard of higher school training, 
however, are obliged to serve only for one year in the active 
army, and these are not included in the effective strength of 
the army on a peace footing. Collaterally with the army 
there has existed since 1875 the landsturm, to which all men 
liable to service and capable of bearing arms, between the 
ages of seventeen and forty-two, belong, if they are neither 
in the line, the reserve, the landwehr, nor the marina The 
landsturm is only called to arms in the event of a hostile 
invasion of the imperial territory being threatened or 
effected. 

By the articles of the constitution the whole of the land 
forces of the empire form a united army in war and peace 
tinder the orders of the emperor. The sovereigns of the 
chief states are entitled to nominate the lower grades of 
officers, and the king of Bavaria has reserved to himself the 
special privilege of superintending thegeneral administration 
of the two Bavarian corps d’arm^ ; but all appointments are 
made subject to the emperor’s approval. The 64th article 
of the constitution enacts that all German troops are bound 
to obey unconditionally the orders of the emperor, and 
to take the oath of allegiance aocordingly. The emperor 
is empowered to erect fortresses in any part of the 
empire. 

Organization of tho Jrmy.— The imperial army ernsists of 18 
army corps, viz., the Prussian garde-du-oorjM, 13 Prussian corps 
(including the troops of the minor states in intlitary convention with 
Pruasia-^os. 1 to 11 being Prussian, while Nos. 14 and 15 are 
the Baden and Alsace-Lorraine corps respectively), the Saxon corps 
(No. 12), the Wiirtemberg corps (No. 18), and the 2 Bavarian corns. 
One army ** inspection ’^comprises firom 3 to 4 coqis. Generally 
1 army corps consists of 2 divisions, each of which includes 1 horse 
and 2 foot briipides. As a rule the infantry brigade consists of 2 
infantry regiments and 2 landwehr regiments, the cavalry brigade 
of fh>m 2 to 8 cavaliy regiments. An infantry regiment consism of 
8 battalions of 4 companies each ; a cavalry regiment has 6 squad- 
roQB. There are many exceptions, however, io these rules, e.g., the 
gaxde-du-oorps and the Saxon corps d’arm^e consist each of 1 
cavaliy and 2 infhntry divisions, the 11th contains 8 divisions, Ac. 
Some divisions also are stronger than others. Altogether the Ger- 
man anny numben 40 divisim, of whkh 6 are in£Bnti;}% 8 cavalrv* 


and 81 both combined. There aiv in all 74 infantry and 88 cavaliy 
brindes, and 148 infantry and 98 cavalry regiments. 

Besides the trooiis above named, each army corps generally 
includes (a) 1 jiiger or light battalion (the Bavarian army bos, how« 
ever, 10 of tbeni); (6) 1 field ortillery brigade; (c) 1 foot trtilleiy 
regiment ; (£) 1 engineer battalion : (c) 1 train battalion. The gordt- 
du-corps baa, in addition, two railway battalions, 1 instructioa in- 
fantry battalion (Lehrbataillon). Ac. The several field artillery 
brigades are not uniformly constituted, but in 12 of the 18 snny 
corns the brigade consists of 2 artillery regiments. One of theaa 
with 8 batteries is attached to tho division, while the other remains 
under the onlers of the corps commander. This latter consists of 
2 sections (Abtheilungen) of 8 batteries each, and a mounted division 
of 8 batteries. Each battery has os a ntle 4 guns. A foot oilillefy 
regiment has 2 battalions of 4 companies each. There are in all 
86 field artillery regiments with 801 batteries and 1206 guns, and 
18 foot artillery regiments. In war time several corps are combined 
as ** armies,*’ the entire military force consisting then of the field 
or battle army, the reserve or supplementary troops (Ersatztruppen), 
and the garriscu troops (Besatzungstruppon). 

The fmlowing tables exhibit the atrength of the German army on 
a peace footing and on a war footing resiiectively. 

There are other 26,976 men who are not included in the latter 
sum-total but whose cost is definyed by army grants. They include 
4653 physicians, 838 veterina^ surgeons, 1000 paymnsterB, Ac. Nor 
does the table take account of the tinops of tho field reserve and of 
tho landsturm, regarding tho oiganization of which no details have 
been published ; the former, which is drawn from the landwehr, is 
estimated at 250,000 men. It is calculated that Germany may ]iut 
in arms at any given time two millions and a half of armed men 
without having recourse to the last reserves. The maximum strength 
of the army in the war with Franco was 1,860,787 men and 268,758 
horses. 

Slrniffth of tJie Imperial Army. 


Poucu-Kooliiig. 

OfllccrH. 

““Fito”** 1 

1. Staff 

1,987 

8,740 

684 

84H 

2,367 

1,629 

688 

894 

2(M) 

811 

4 

265,679 

14,464 

4.633 

64,709 

80,783 
16,167 
10, .324 
4.908 
968 

62^601 

14A46 

2,467 

2. Infantry, 763 battalions^ 

Infantry, 14S nglmonts or 444 batlallons . 

JHgor (figlit Infantry). 2B baUallons 

DopOtii of lamlwohr. 2B3 ImttallonH 

3. Cavalry, 93 roglnionts, 463 aqaadroni 

4. Arflllory— 

Field artillery, 801 batteries 

Fort artillory, 29 battalions 

A. Engineers, 20 battalions. 

6. Train, 18 battallotiH. 

7. Speoial troops..... 

Total 

17,183 

401,669 

70,89‘i 


War- rooting. 

Officers 

Kank and 
tUe. 

ITorscs 

a /VeW A nup 

Staff 

863 

10,190 

672 

2,144 

2.286 

666 

484 

216 

6,170 

466,620 

26,676 

60,h14 

78,120 

20,017 

88,461 

2 826 

6.070 
17.008 
1,046 
66,608 
77,482 
0,647 ; 
46,017 
10,864 1 
1 

Intantiy. 448 battalions 

JSgor, 26 battalions 

Caralry. 372 squadrons 

Aitlllory, 300 biittoiies, 1800 guns 

Engliieei-s, 64 eonipanlvs 

Train, 206 columns 

Administration depaitmcnt 

Total field army 

5. /leserrs. 

Staff 

17,310 

(>87,594 t 288,602 

876 

2312 

104 

466 

840 

90 

240 

1,836 

179A24 

8,008 

23.094 

18,261 

4,960 

11,622 

822 

1,036 

26 

19,716 

6,607 

20 

3,003 

Infantry, 148 battalions 

Jdger, 96 eom|ianl(«B 

Cuvali y, 93 squadrons 

Artillery, 71 liatturies, 426 guns 

Engineers, 20 companies 

Train, 87 companies 

Totol reset 

e. OarrUon Ti'oopi. 

Administration 

Infantiy, 298 landwehr battalions 

Jiiger, 26 landwehr companies 

Cavalry, 144 squadrons 

Artillery, 64 batteilcs, 824 guns 

Engineers, 48 companies. 

Total garrison troops 

Grand total 

4,426 

248,096 

90,630 

860 

6,424 

104 

628 

1,870 

681 

10,000 

260,244 

6,600 

22,768 

64,862 

8,638 

1,‘60 

2,044 

26 

26,‘!80 

8,114 

10,107 

363,102 

87.414 

81,843 

T288*701 



ForlreiBeo . — Since the Franco-German war tho fortress 
system has been entirely remodelled. A number of old and 
useless fortresses hove been dismantled ; several new qnes 
have been erected along the sea-coast; and most of those 
fianking tlio land frontiers liave been enlarged. The 
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ampiie h divided into nine fortress districts^ each indnd- 
ing a certain number of fortified places. The Baltic coast 
fortresses are Memel, Fillan, Dantsb (first-lass fortress), 
Colberg, Swinemiinde, Stralsund, Travemfinde, Kiel, 
Friedrichsort, Sonderbuig-DUppeL On the North Sea 
are Wiihelmshaven and the fortresses by which the mont^ 
of the Elbe, Weser, and Ems are guaried. The eastern 
frontier is protected by the first-daas fortresses of Konigs- 
berg, Dantsie, Thorn, and Posen ; and by the secondary 
ones of Marienburg and Dirsehan on the Vistula, and of 
Glogau on the Oder, which are especially intended for the 
protection of the railways. For the southern frontier there 
exist only the fortresses of Neisse, Glatz, and Kdnigstein 
on the Elbe. The old inland fortresses have been abol- 
ished, except the first-class ones of Kiistrin, Magdeburg, 
Spandau, and (for railway protection) Torgau on the Elbe. 
Uim and Ingolstadt on the Danube, both first-class 
fortresses, are also maintained. On the western frontier 
Strasburg and Mets have been fortified by a wide range of 
outer fortifications, and there is besides an outer line of 
smaller fortified places, consisting of New Breisach, Bitsch, 
Saarlouis, and Thionville A second line runs along the 
Rhine, where there are large fortresses serving as encamp- 
ments at Rastadt, Mainz, Coblentz, and Cologne, and smaller 
ones for the protection of the Rhine bridges at Germers- 
heim, Ehrenbreitstein opposite Coblentz, DUsseldorf, and 
Wescl. The empire thus possesses 16 fortified places of 
the first class serving as camps, and 27 other fortresses. 

Artry.— The German navy is but of recent origin. In 
1848 the German people urged the construction of a fieet 
Money was collected, and a few men-of-war were fitted out ; 
but these were subsequently sold, the German bundestag 
(federal council) not being in sympathy with the aspirations 
of the nation. Prussia, however, began laying the founda- 
tions of a small navy. To meet the difficulty arising from 
the want of good harbours in the Baltic, a small extent of 
territory near Jahde Bay sras bought from Oldenburg in 
1854, for the purpose of establishing a war-port there. Its 
construction is now practically completed, although at 
enormous expense, and it was opened for ships by the em- 
peror in June 1869 under the name of Wilhelmshaven. 
In 1864 Prussia, by annexing Holstein, obtained possession 
of the excellent port of Kiel, which has since been strongly 
fortified. From the time of the formation of the North 
German confederation the navy has belonged to the common 
federal interest. Since 1st October 1867 all its ships have 
carried the same flag, — black, white, red, with the Prussian 
eagle and the iron cross. 

From 1848 to 1868 the increase of the navy was slow 
In 1851 it consisted of 51 ships with 188 guns (among 
which there were, however, 36 small gunboats of 2 guns 
each), and with 1 180 hands in all. In 1868 it consisted of 
89 vessels of 563 guns, among which number there were 
2 ironclads, and 43 other steamers. Since then a definite 
plan for the development of the navy has been set on foot, 
and great activity has been displayed in fitting out ships 
and in augmenting the personnel 


The following table shows the increase that has occurred in the 
navy budget since 1868:— 


ri: 

Ordinary. 

Extra- 

ordinary. 


Ordinary. 

Extra, 
onl Inary 



£ 

mjm 

597.000 

630.000 
660.000 
686.000 
780,000 

1S74 

1876 

1876 

1877 
1878-79 


M 

§§§§§ 


The personnd of the navsr oonsisted in 1878 of 965 officers and 
9966 men. There tri 2 sailors divisions (Matrosendivisionen) of 
79 officers and 6029 seamen and boys, a ship-boys department 


(Ahtheilnng) of 400 hands, 2 dockyard divisiens (Wcrftdividknisn) 
with 148 ^ceis and 1718 men, and 1 battalion of morfnsi wMi 
1085 men. The ssilon and marines svs levied by oonicription ftom 
among the sesfaring population, which is on this ooconnt ezonpt 
from service in the army. The total sea-going population of Ger- 
many is estimated at 80,000, 48,000 of whom eerve in the mer- 
chant marine at home, and about 6000 in foreim service. Greet 
inducements to enter the navy ore held out to Ale seamen. The 
following table gives the state of the navy in August 1878 


Shipa. 

Nnmbor. 

Guna. 

Tonnage. 

Hone-Powor 

Armonr-clod ship#— 

Frioatea 

Oonrettes 

Floating hatterica 

Non-armour-clad ahlpa— 

Floating battery 

Decked con’cttca 

Corvettea 

I>ea]MtchveH86l8 

OunDoota. 

Torpedo ithIpM 

Tronaport Htoainera .... 
Selling vcaacla 

Total 

I 

1 

3.400 to 6,000 

9.400 to 6,000 
780 to 1,900 

8J800 

1,700 to 9,800 

1,000 to 1.600 

880 to 1,600 

600 to 1,900 
94 to IKK) 
496 

9,800 

8.600 to 8.000 
8,000 to 6,600 
700 to 1,90C 

aooo 

lOMK) to i800 
800 to 9.400 

860 to 8,000 
600 to l.lOO 
80 to 2,800 
320 

70 

439 j 01.600 

110,000 


Helioion. 

In the official census it has been usual to return the 
religious creed of the inhabitants, though a few states, such 
as Prussia and Hamburg, omitted this particular in 1875. 
Official estimates indeed have been made of the religious 
profession of the people in these states for 1875 also, but 
only the census of 1867 and that of 1871 can be accurately 
compared. The number of {lersons styling themselves of 
no religion, or refusing to state their religion, is very small. 
The following table gives the results of the three last enu- 
merations : — 


CiTcda. 

1867 

Consiia. 

1871 

Conaua. 

1876. 

Paiily 

oatlinutcd. 

ProttiAtauta 

Homan CatbolJos .... 
Diascuterf. 

24.921.000 

14.564.000 
117,000 
499.000 

1 6.000 

25.581,623 

14.867,600 

82,156 

512,160 

176 

16,980 

26.718,823 

15,871,227 

100,608 

520,575 

1 16.127 

Jews 

Other crcotls 

Beligiou not stated.. 

Total 

40.107,000 

41,060,696 

42,727,360 


Almost two-thirds of the population belong to the Evan- 
gelical Church, and rather more than a third to the Churcli 
of Rome. The dissenters are very inferior in numbers, 
amounting to only about 100,000 souls, but the Jewish ele- 
ment, represented by half a million (1^ per cent.), is more 
considerable than in any other state of West, North, or 
South Europe. The following table gives the proportion 
of Protestants, Catholics, and Jews in every 1000 inhabi- 
tants : — 



Rate to 1000 Inliabltanta 

Pmteatanta. 

Gathollca. 

Jews. 

1867 

621 

868 

12*4 

1671 

628 

862 

12-6 

1876 

026 

860 

12*2 


The Protestants have increased in nnmber by 0*4 per 
cent of the population since 1867, This increase, however, 
must not be attributed to conversions, but rather to the 
greater increase of population in the Protestant provinces of 
Germany as compared with the Catholic ones ; though at the 
same time the official returns of Pmssia prove that conver- 
sion to the rival communion is mneh more frequent with 
Catholics than with Protestants. Three states in Germany 
have a decidedly predominant Catholic population, vis%i 
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iLlsace-Lomiue, Bavaria, and Baden ; and in fooratatea the 
Proteatant element prevail^ bat with -28 to 83 Mr cent, 
of Catholics, vin, Pmasia, Wlirtembeig^ Heaae, and Olden- 
burg. In &zony and e^^teen minor states the OatholioB 
number only from *1 to 8'8 per cent, of the population. 
The following table gives the respective numbers of Pro- 
testants and Catholics according to the census of 1871 : — 


fftll’-ftti 

Proteitanta 

Komea 

CathoUai. 

Rate per 1000 
of Popolation. 

Prot I C«th. 

Alsace-Lorraine 

Bavaria 

Baden 

Frossia 

Wiirtemberg 

Hesse 

Oldenbnrg 

Saxony and minor states 

270,699 

1,842,592 

491,008 

16,041,215 

1,248,860 

586,899 

240,962 

6,860,888 

1,286,097 

8,464,864 

942,660 

8,268,809 

658,642 

288,080 

71,027 

94,621 

176 

276 

886 

650 

687 

686 

766 

978 

797 

712 

646 

886 

804 

279 

226 

17 

Total 

26,581,628 

14,867,600 

628 

862 


From the above figures little can be inferred as to the 
geographical distribution of the two confessions. On this 

K int it must bo borne in mind that ihe population of the 
ger towns, on account of the greater mobility of the 
population since the introduction of railways and the 
abolition of restrictions upon free settlement, has become 
more mixed, — Berlin, Leipsic, Hamburg, <hc., showing pro- 
portionally more Catholics, and Cologne, Frankfort, Munich, 
dec., more Protestants than formerly. Otherwise the geo- 
graphical limits of the confessions have been but little 
^tered since the Thirty Years’ War. In the mixed terri- 
tories those places which formerly belonged to Catholic 
princes are Catholic still, and vice verea. Hence a religious 
map of South Germany looks like an historical map of 
the 17 th century. The number of localities where the 
two confessions exist side by side is small. Generally 
speaking, South Germany is predominantly Catholic. Some 
^stricU along the Danube (province of Bavaria, Upper 
Palatinate, Swabia), in southern Wtirtemberg and Baden, 
and in Alsace-Lorraine are entirely so. These territories 
are bordered by a broad stretch of country on the north, 
where Protestantism has maintained its hold since the time 
of the Reformation, including Baireuth or eastern Upper 
Franconia, Middle Franconia, the northern half of WUrtem- 
berg and Baden, with Hesse and the Palatinate. Here the 
average proportion of Protestants to Catholics is two to one. 
The basin of the Main is again Catholic from Bamberg to 
Aschaffenburg (western Upper Franconia and Lower 
Franconia), In Prussia the western and sonth-eastorn 
provinces are mostly Catholic, especially the Rhine pro- 
vince, together with the government districts of Munster 
and Arnsberg. The territories of the former principality 
of Cleves and of the countship of Mark (comprising very 
nearly the basin of the Ruhr), which went to Branden- 
burg in 1609, must, however, be excepted. North of 
Munster, Catholicism is still prevalent in the territory of 
the former bishopric of OsnabrUck. In the east, East 
Prussia (Ermland excepted) is purely Protestant. Catholi- 
cism was predominant a hundred years ago in all the frontier 
provinces acquired by Prussia in the days of Frederick 
the Great, but since then the German immigrants have 
widely propagated the Protestant faith in these districts. 
A prevailingly Catholic population is still found in the 
district of Oppeln (89 per cent) and the countship of 
Olatt, in the province of rosen (64 per cent), in the Polish- 
spealdng drcles’^ of West Prussia, and in Ermland (East 
Prussia). In all the remaining territory the Catholic creed 
is professed only in the Eidisfeld on ^e southern border 
of the province of Hanover, and around Hildesheim. 


P/’otostofit CAurcA— The adherents of Protestantism are 
divided by their confessions into Reformed and Lutheran. 
To unite these the “ church union ” has been introduced 
in severe Protestant states, as for example in Prussia and 
Nassau in 1817, in the Palatinate in 1818, and in Baden in 
1822. Since 1817 the distinction has accordingly been 
ignored in Prussia, and Christians are there enumerated 
only as Evangelical or Catholic. The union, however, 
has not remained wholly unopposed, — a section of the more 
rigid Lutherans who separate themselves from the state 
church being now known as Old Lutherans. In 1866 
Prussia annexed Hanover and Schleswig-Holstein, where 
the Protestants were Lutherans, and Hesse, where the 
Reformed Church had the preponderance* The inhabitants 
of these countries opposed the introduction of the union, 
but could not prevent their being subordinated to the 
Prussian oberkirchenrath (high church-council), the supreme 
court of the state church. Subsequently the oSicial returns 
have been thus classified 

1875. 

(a) Members of the Evangelical State Churon 16,680,990 


United 18,266,620 

Lutherans 2,905,260 

Keformed 465,120 

(5) Separatist Lutherans (Old L.) 40,680 

(c) Separatist Reformed 85,080 


The separatists are thus not numbered among dissenters. 
A synodal constitution for the Evangelical State Church 
was introduced in Prussia in 1878. The oberkirchenrath 
retains the right of supreme management. The ecclesistical 
affairs of the separate provbces are directed by consistorial 
boards. The parishes (pfarreien) are grouped into dioceses 
{8preHgel)f presided over by superintendents, who are 
subordinate to the superintendent-general of the province. 
Prussia has sixteen snperintendents-general. The ecclesi- 
astical administratiou is similarly regulated in the other 
countries of the Protestant creed. Regarding the number 
of churches and chapels Germany has no exact statistics, 
but in 1867 it was estimated that there were 12,959 
places of worship in Prussia. 

Roman CoUholic Church , — There are six archbishoprics 
within the German empire ; — Breslau (where the archbishop 
has the title of prince-bishop), Onesen-Posen, Cologne, Frei- 
burg (Baden), Munich -Freising, and Bamberg. The eighteen 
bishoprics are — ^Ermland (see at Frauenburg, East Prussia), 
Kulm (see at Pelplin, West Prussia), Fulda, Hildesheim, 
Osnabriick, Paderbom, Miinster, Liuiburg, Treves, MeU, 
Strasburg, Spires, Wtirzburg, Ratisbon, Passau, Eichstadt, 
Augsburg, Rottenburg (Wiirtemberg). An apostolic vicari- 
ate exists in Dresden. In recent years numerous convents, 
especially in Prussia, have been suppressed. The order of 
the Jesuits is interdicted in Germany. 

Old Catholice . — After the infallibility of the nope bad 
been proclaimed ns a dogma by the Vatican council in 1871, 
several communities as well as individuals declared their 
secession from the Roman Ohurch. They are called Old 
Catholics, and they have selected a bishop who has been 
acknowledged by most of the states. At the Ist of January 
1877 the denomination had 121 congregations with 56 
clergymen and 16,557 adult male adherents, so that wo 
may fairly estimate the total number of Old Catholics at a 
little more than 50,000. 

The number of Greek Catholics was 2660 in 1871. 

Diuentere . — ^There is no uniformity in the state returns 
of the several denominations, and detailed statements arc 
wanting for Wiirtemberg, Alsace-Lorraine, and eight of the 
lesser states. In the sixteen remaining states there were in 
1875 21,000 Mennonites (particularly in East and West 
Prussia and the Pi^tinate), 10,451 Baptists, 3000 Irving- 
ites, 4000 Herrnhuter (Moravian brethreu), and 1600 
members of the Church of England. The Mennonites had 
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incretBad from 14,000 in 1871. Betides these there were 


nbont 6800 Oerman Catholics, 3600 Freethinkers, and more 
than twenty-five sects represented by from 100 to fiOO 
members. 

JewB . — It is in the towns that the Jewish element is 
chiefiy to be fonnd. They belong principally to the mercan- 
tile dess, and are to a very large extent dmlers in money. 
Within the last thirty years their wealth has grown to an 
extraordinary degree. They are increasingly numerous in 
Hamburg, Berlin, Frankfort, Breslau, Konigsberg, and 
Ffirth. Though still, in fact at least, if not also by law, 
excluded from many public offices, especially from com- 
mands in the army, they nevertheless are very powerful in 
Germany, the press being for the most part in their hands. 
Home towns of the Marienwerder and Posen districts con- 
tain from 20 to 30 per cent, of Jews. By far the greater 
number are found amo^ the Slavs in the east ; in the west 
they appear chiefiy in Hesse, Baden, and Alsace. 

Languages. 

The German-speaking nations in their various branches 
and dialects are found to extend in a compact mass 
along the shores of the Baltic and of the l^orth Sea, from 
Memel in the east to a point between Qravelines and 
Calais near the Straits of Dover. On this northern line 
the Germans come in contact with the Danes who inhabit 
the northern parts of Schleswig within the limits of the 
German empire. A line from opposite Sonderburg in the 
isle of Alsen to Tondern in the west will nearly form the 
boundary between the two idioms. The German-French 
frontier traverses Belgium from west to east, touching the 
towns of St Omer, Courtrai, and Maastricht. Near Eupen, 
south of Aix-la-Chapelle, it turns southward, and near Arlon 
south-east as far as the crest of the Vosges mountains, which 
it follows up to Belfort, traversing there the watershed of 
the Bhine and the Donbs. In the Swiss territory the 
line of demarcation passes through Biel, Freiburg, Saanen, 
Leuk, and Monte Rosa. In the south the Germans come 
into contact with Blimto-Romans and Italians, the former 
inhabiting the valley of the Vorder-Rhein and the Engadine, 
while the latter have settled on the southern slopes of the 
Alps, and are continually advancing up the valley of the 
Adige. Carinthia and St 3 rria are inhabited by German 
people, except the valley of the Drave towards Elagenfurt 
Their eastern neighbonrs there are first the Magyars, &en the 
northern Slavs and the Poles. The whole eastern frontier 
is very much broken, and cannot be described in a few 
words. Besides detached German colonies In Hungary, the 
western parts of that country are held by Germans. The 
river March is the frontier north of the Dann^ from Pres- 
burg as far as Briinn, to the north of which the German 
regions begin near Olmiitz, — ^tbe interior of Bohemia and 
Moravia being occupied by Czechs and Moravians. In 
the Pmssian provinces of Silesia and Posen the eastern 
parts are mixed territories, the German language progress- 
ing slowly among the Poles. In Bromberg and Thorn, 
in the vi^ey of the Vistula, German is prevalent In 
West Prussia some parts of the interior, and in East 
Friiasia a small region along the Russian frontier, are 
ocenpied by Poles (Kassnbians in West Prussia, Masurians 
in Prussia). The German tongue is also fast invad- 
ing the Lithuanian territory, and in a short time no 
people speaking that idiom will be fonnd to the left of 
the river MemeL The total number of German-speaking 
people, within the bonndaries wherein they constitute the 
oomps^ mass of the population, may be estimated, if the 
Dutch and the Flemings be included, at 56 millions. 

The geogrsphicil limits of the German language thus do 
not quite eolnade with the German frontiers. The empire 


[uAiroirAm, 

contains sbont 3^ millions of peisons who do not mAa 
Die of German in eveiyday life, not connUng the 290,000 
resident foreigners. The non-G[erman langoages have their 
repreientati ves only in Frussii^ Saxony, and Alsace-Lorraine. 
No census since 1861 has given the statistics of ^e dif- 
ferent langnam spoken in the fint-mentioned conntry ; and, 
in regard to idsace-Lorraine also, the figures are based upon 
estimates only. The following table gives the results of 
semi-official estimates for 1875 : — 


Unguagei. 

Person!. 

Proportion to 1000 
Persons. 

German 

89,100,000 

2,600,000 

140,000 

921 

Polish 

Weudio 

( 66 

Czecli 

60,000 

) 

Lithuanian 

160,000 

4 

Baniah 

160,000 

4 

French 

260,000 

e 

Total— Natives 

Foivignera ... 

42,440,000 

290,000 



From this it will be observed that the Poles form a considerable 
part of the population,— about 60*1 per cent in the district of 
Oppeln, 69*8 in Posen, 49*6 in Bromberg, 87*8 in Marienwerder, 
27*8 in Dantzic, 21*9 in Gumbinnen, 17*1 in Ednigsberg, and 4*8 
in Breslau. The Wende, who inhabit Lusatia, are decreasing in 
number,— in the Saxon dietriot there were 62,097 in 1871, and 
in 1876 only 60,787. The Lithuanians are BkewiBe diminiidiing 
on the eaetem border of East Prussia. Czechs are found only in 
Silesia on the coniines of Bohemia. The French are represent^ 
in Lorraine and Upper Alsace, and on the Belgian frontier. 

Education. 

In point of intellectual culture Germany ranks high. 
Much is done by the Government for the promotion both 
of primary and of secondary education ; there are no exact 
statistics, however, of the educational establishments, or 
of the expenditure incurred in connexion with them. In 
regard to the latter the sums which figure in the Government 
budgets are not the only contributions which must be con- 
sidered ; for in most of the states the several local com- 
! monities provide from their own resources for primary in* 
struction and for many of the higher schools, while many 
of the superior institutes have funds of their own not 
included in the budget. School instruction is obligatory 
OQ the whole people, but in many districts there is still 
a scarcity of teachers and some want of efficient control 
The total number of primary schools is estimated at 60,000, 
and that of pupils at 6,500,000, or 150 pupils to eveiy 
1000 inhabitants. Some provinces exhibit a larger pro- 
portion; in Saxony, Thuringia, Brunswick, Rhineland, and 
Wostphdia there are from 165 to 176 pupils to every 1000 
inhabitants. In Bavaria, Posen, East and West Prussia, 
Brandenburg, on the other hand, there are only from 120 
to 130. A good criterion of the school instruction is to be 
found in Oie statistics of the annnal levies of recruits The 
following table shows the number of recruits during the 
years 1876-78 who were unable to read and write : — 



Number of levied Beeruits 
able to wiite and road. 

Number of levied RecruSta nn^ 
able to write and read. | 

In German 
hangnage. 

In other Lan- 
guages only. 

Number. 

Bate to 10,000 
, Reomlta 

1876-76 

180,176 

6,868 

8,811 

887 

1876-77 

180,989 

6,888 

2,976 

212 

W7-7S 

184,189 

6,298 

2,476 

178 


It will be seen from the above that the number of Oliterate 
recruits has' oonsiderably decreased during the last three 
years. The flares given compare veiy favoorably with 
those of other European eonntries. In 1872 tbs number 
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of Qlitemtes woi 4*6 per cent in the army, and 2*3 in the 
navy, the correeponding nnmben in France being 23 and 
14 per cent In England 23 per cent of the marines 
eonld neither read nor write in 1860, 4 per cent could only 
read, and 37 per cent eonld write but imperfectly. In 
Anetria only 28 per cent of the recruits could write, and in 
Bttttia scarcely 1 0 per cent had any school education. But 
the provinces of Germany dilSer much from one another in 
this respect Education is very inferior in the eastern Polish 
districts. During the three years from 1675<-78 in the 
districts of Posen, Bromberg, and Oppeln there were in all 
10*7, 0*24, 8*02 per coot of illiterates among the recruits, 
in the provinces of West and East Prussia 8*77, 8*66, 7*80. 
After these the rate takes a long leap to 3*18, 3*17, 1'94 
in Alsace-Lorraine and the Palatinate. In 1877-78 there 
was no considerable district in Germany which sent so many 
as 1 per cent, of illiterates. The most satisfactory state of 
matters is to be found in Saxony, Thuringia, Baden, and 
Wiirtemberg, and especially in the last twa Wtirtemberg 
had only one recruit among 6000 that was unable to read. 

The census in Prussia in 1871 proves primary school 
instruction to be much better among the Protestants than 
among the Catholics, as will be seen in the following 
table : — 


nuteratesof 10 Yean 
and under. 

Males. 

Females. 

Percontago of correspond- 
ing Population. 

Males. Fern. Total. 

Protestants 

800,117 

693,400 

4*9 8*8 6*7 

CathoHos 

464,755 

685,585 

11*3 16-4 18-2 

Jews 

7,976 

16,648 

4-9 9-4 7-2 

Others 

995 

1,851 

8-7 81 6-2 

Total j 

! 868,848 

1,896,484 

7*1 11 •! 9-2 


Unremittine attention is being paid to the improvement 
of primary schools (volksschulen)^ although many of the 
eastern districts are still destitute of these in the rural 
localitiea Not long ago the position of teachers of primary 
schools was very unsatisfactory ; and the supply of masters 
was unequal to the demand. In recent years much has been 
done in all the states toeffect a reform on thisstate of matters. 
In 1870 there were 170 seminaries in Germany for the 
training of schoolmasters. But this number is insufficient, 
for it may bo estimated that 0000 to 6000 now appointments 
are required annually, if one master is not to have charge of 
more than 60 children. Saxony has the greatest number 
of institutions of this kind (10). Within the last few 
years many municipalities have begun to found schools 
of a somewhat higher rank for the lower classes of the 
town population, called middle schools. 

There are four different kinds of schools for the higher 
branches of edneation. The gymnasia supply preparatory 
training for the universities, the foremost place in the course 
of instruction being assigned to the classical languages; 
but French, English, and mathematics are also taught, 
and some attention is given to natural science history, and 
geography. Their constitution dates back to very remote 
times, and but few and slight alterations have been made 
in their sohemes of study since the beginning of the present 
owfcury. Officials, judges, clerg 3 rmen, teachers, and physi- 
cians for the most part receive their early education at the 
gymnasia. In 1878 there were 360 gymnasia in Germany, 
or I for every 600 square miles and every 117,000 in 
habitants. Central Germany has the largest proportion, 
1 for every 70,000 inhabitanta To these must be added 
the progymnasia, about 90 in number. . The same studies 
are proseonted in these, but the highest classes of a gym- 
aaiinm are wanting^ Of more recent growth is the system 
of reeUsekiilmf where Latin is tht only ancient language 


taught, the other branches being modem langnages, es^ 
eially French and English, mathematics and natural phuo- 
sophy, geography, and modem history. These schoob 
have long eqjoyod great popularity. Th^ are classified 
as of the first and of the second order. In tha former a 
pupil remains generally for nine or ten years, as in the 
gymnasia ; and those who pass the highest examination are 
allowed to enter the universities, but only to study the 
modern langnages, mathematics, and natural sciences. In 
1878 there were 129 realscUulen of the first order, mainly 
in Saxony, Rhineland, Berlin, and Hanover, llie real- 
schulen of the second order prepare pupils for those pro* 
fessions which do not require a university course. On the 
average a pupil leaves school in the seventeenth year ol 
his aga Besides these institutions, which are increasing 
every year, there is a considerable number of technical 
schools (gewerbeschulen). Their purpose is purely in- 
dustrial; drawing, mechanics, mathematics, physics, and 
chemistry are among the subjects of instruction, languages 
being excluded. There are, moreover, schools of commerce, 
navigation, and agriculture in different towns. The 
military law relating to the one year’s volunteers has had 
ail important influence on the attendance at all these institu- 
tions. In 1879 there were 878 schools with the privilege 
of furnishing pass certificates to such volunteers; of these 
360 were gymnasia, 129 were realschulen, and about 40 
were private schools. Exact and uniform statistics of the 
higher schools do not as yet exist Many of the last-men • 
tioned institutions are maintained partly or entirely at the 
expense of tlie municipalities, and by far the greater number 
are denominational, Protestant ones prevailing. The follow- 
ing table shows the number of Prussian schools in 1870 
maintained severally by the Government, by tbo munici- 
palities, and by other funds : — 


Ponomlnatlon. 

Kuinber of Middle Schools In Prussia rouliitainod by | 

Goverament Municipalities. Pilvulo Funds. 

Protestant 

Mixed 

Catholic 

Jewish 

100 

38 

48 

199 

88 

81 

16 

*2 

2 

Total 1 

161 

268 

20 


Universities and Hufher Technical Schools* — Germany 
owes its largo number of universities, and its widely diffused 
higher education to its former subdivision into many separ- 
ate states. Only a few of the universities date their existence 
from the present century ; the majority of them are very 
much older. Each of the larger provinces, except Posen, 
has at least one university, the entire number at present 
being 21. All have four faculties except MUnster, which 
has no faculties of law and medicine. As regards thea 
logy, Bonn, Breslau, and Tubingen have both a Frotestanl 
and a Catholic faculty ; Freiburg, Munich, MUnster, and 
Wiirzburg are exclusively Catholic ; and all the rest are 
Protestant The following table gives the names of the 21 
universities, the dates of their respective foundations, the 
number of their professors and other teachers, and of the 
students attending their lectures during the summer session 
1878, arranged according to the numbers in attendance : — ^ 

^ The teaching staff was classifled as follows : ordinary professors 
957, extraordinary professors 408, honorary profesHoro 41, private 
teachers (prlvat-dooenteu) 488, language and exercise mastors 89. The 
following table gives the number of the students in the different 
faculties for 1878 

1. Students of Protestant theology 3J98 

S. „ Roman Csthollo theology JS9 

8. „ law. polities, and forestry 

4 H medidne, surgery, and pharmacy 8,7p 

4 „ phikM^hy, philology, history, gcogiaphy, matliemariei, 

and natnral science - 7,g|T 

4 Unm a tr icu latad students (chieSy at UerSn) f.SSI 
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I pnblidien. The foUowuig table will ahow the recent pro* 
I grese of Gferman literary prodnetion, and ite proportion te 
I that of other European atates : — 


1. Berlin, Prowia 

а. LeipBio, Saxon:^ 

8. linnich, Bavaria 

4. Breslau, Fmssia (1702) 

5. Tubings, Wiirtemberg 

б. Bonn, Prosaia 

7. Gottingen, Pmaaia 

8. Wiirzbuig, Bavaria 

9. Halle, Prussia 

10* Heid^beig^ Baden 

11* Strasburg, Alsace-Lorraine 

12. Konigsbeig, Prussia 

18* Jen^ Thurii^ii states 

14. Greifswald, Anssia 

16. Marbuig, Prussia 

16. Freiburg, Baden 

17. Erlangen, Bavaria 

18. Giessen, Hesse 

19. Miinster, Prussia 

20. Kiel, l^ssia 

21. Bostook, Mecklenburg 



A number of technical high schools rank along with the 
aniversities ; they all took their rise in the coarse of the 
present century, and usually bear the name of Folytechni- 
cum. To the number of these belong the academies of 
industiy (founded 1821) and of architecture (1798) in 
Berlin, and the polytcchuica at Hanover, Brunswick, Aix- 
la-Chapelle^ Darmstadt, Carlsruhe, Stuttgart, Munich, and 
Dresden. 

Among the remaining higher technical schools may be 
mentioned the mining academies of Freiberg in Saxony, 
of Berlin, and of Clausthal in the Harz, and the academies 
of furestiy at Neustadt-Eberswalde, Miinden on the Woser, 
Tharand near Dr^en, and Hohenheim near Stuttgart, and 
at Brunswick, Eisenach, Giessen, and Carlsruhe. Schools of 
agriculture have also been attached to several universities, 
the most important being at Berlin, Halle, Gottingen, 
Ednigsberg, Jena, Poppelsdorf near Bonn, Munich, and 
Leipsic. 

Libraries , — Mental culture and a general diffusion of 
knowledge are extensively promoted by means of numerous 
public libraries established in the capitals, the university 
towns, and other places. The most celebrated public 
libraries are those of Berlin (800,000 volumes), Munich 
(800,000 volumes and 22,000 manuscripts), Gottingen, 
Dresden, Stuttgart, Hamburg, Strasburg, Frankfort-on-the- 
Maiu, Breslau, Gotha, and WolfenbiitteL 

—There are also numerous societies and unions, 
some being of an exclusively scientific character, and others 
being designed for tbe popular diffusion of useful knowledge. 
The academies of science in Berlin, Munich, Gfittingen, and 
Leipsic are Government institutions. Ample provision is 
made for scientific collections of all kinds in almost all 
places of any importance, either at the public expense or 
through private munificence. 

0!^erv<Uof%u . — These have in recent years been consider- 
ably augmented. There are 22 observatories in the empire, 
viz., at Altona, Berlin, Bonn, Bothkamp in Schleswig, 
Bre^n, Dantzic, Diisseldorf, Gotha, Gbttingen, Hamburg, 
Kiel, Kfinigsberg^ Leipsic, Ltibeck, Mannheim, Marburg, 
Munich, Fotsdaa^ Schwerin, Spires, Strasburg, and Wil- 
hehnshavea 

Boot Trade^—TbAA branch of indnst^, from the important 
position it has gradually acquired since the time of the 
Beformation, is to be regard^ as at once a cause and a 
leault of the mental culture of Germany. Laipsic is the 
centre of the Inda The nomber of booksellera in Germany 
was not lesi than ffl96 in 1878, among whom were 1540 


Keufipapert . — ^While in England a few important news- 
papers have an immense circulation, the newspapers of 
Germany are much more numerous, but individually oom- 
maud a far more limited sala Leaving out of account 
insignificant local papers, Germany in 1878 possessed 600 
newspapers published daily, or two to three times a 
week j of these only 90 were published in South Germany 
Berlin alone produces 44 newspapers. Most readers re- 
ceive their newspapers through the post-office or at their 
clubs, which may help to explain the smaller number of 
copies sold. Only 50 of the 600 daily newspapers print 
more than 10,000 copies, and only 20 more than 20,000. 

Fine Arte . — There are many academies which have for 
their object the promotion of a taste for painting, sculpture, 
architecture, and music, and the improvement of the tech- 
nique of art Tbe largest academy is now that of BerUn. 
The three schools of painting (malenchulen) are repre- 
sented by the academies of Berlin, Munich, and Diisseldoi^ 
Other academies for painting are to be found in Dresden, 
Carlsruhe, Weimar, and Konigsberg. The chief musical 
academy is at Leipsia Numerous museums of art and col- 
lections of pictures exist in the country, but there is no 
concentration of these as in London or Faris. Although 
the collections in Berlin have of lute years been considerably 
enriched, they do not equal in their number of celebrated 
originals the galleries of Dresden, Munich, and CasseL An 
oncological institute is maintained by the imperial Govern- 
ment at Borne and at Atliena, and recently Germany has 
done much for the advancement of archaeology by the part 
she has taken in the excavations at Olympia. 

Bibliography. 

Maps . — ^The topographical maps of Pinssia and of some North 
German states (scale 1:100,000) are not yet qnite completed. The 
South German states have for the greater part finished their topo- 
grai)hical maps, scale 1:60,000. Other good s^ial maps, though 
not Quite completed, are— the maps of Central Eutoim by Reymann 
(1:200,000) and by Liebenow (1:800,000), and of Germany by 
Stieler (1:760,000) and by Bavenstein (1:800,000). 

Physical Geography . — There u still wanting a suffi 


Physical Geography. — There u still wanting a sufficiently detailed 
work on the physical geography of Germany as c whole, although 
thorn are some excellent descriptions of tho separate provinces. 
For general information we may mention — Cotta, Dmtaehlands 
Bodan, 2 vols., 1868; Daniel, DeutsMand^ 1878; Eutzen, Das 
deuische Land ; Yon Klbden, Geographisches Handbwh^ vol. iL. 
1876; Neumann, Das devUsche 2 vols., 1874; Pesohel and 
Andree, Atlas dor dealschen Beiches, 2 parts, 1876-78. 

Since the year 1871 there has been established in 
Berlin an imperial office for statistics which does excellent work. 
Most of the igaren in tbe foregoing article have been derived from 
these <^ciid retnms. From 1871 to 1878 the same office has pub- 
lished 80 volumes in 4to, under the title of StatisHk dea denischen 
BMMm und Monatsh^ der StatisUk dea dautachan Bdehea. But 
the returns do not give statistloB under all the heads in which tbe 
separate states oollect them. Much valuable geompbical, statis* 
tical, and topographical information is given in Neumann's Daa 
dauMis Bdch. This moat recent summaries are to be found year 
by year in the Almanack dc CMha. 

Tcvcgravbv:^ Ijhrtdfflph'i Vbllatdndigea Ortalascicon von DmUach^ 
land, 2 vok^jtt, feaxact and very ample. The semuate states 
have publishilltola'iOir aB places (towns, villages, hamlets, terms), 
■ I Iiiiilliili li flwnmliiiifTnTI DaaBeieha^Pokgabiet,iMmiedhyiLo 
Qeneral^os1>0!i^^tainingalx^^ 7^ places, ezd^ve 


of Germany as c whole, although 
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Bavaiii^ forms an exodlent toj 
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PAST IL— HISTOBT OF GERMANY. By Jaws Sool 
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AwAtni Times, 

The people whom we call ^*the OeHnaiie,” and who 
call ^emeeWes *'die Dentachen,” are a branch of the 
Tentonio race, which, again, belongs to the great Aryan 
family. At what time the Teutons broke away from their 
A.ryan kinsfolk we have no means of knowing. In the 
4th century B.O., when they are first mentioned, they 
were settled along the shores of the Baltic Sm; but 
long before that time the race must have scattered itself 
far and wide over the countries now known as Scandinavia 
and Germany, and the Scandinavians and the Germans 
were gradually marked off from each other by important 
differences in langu^ in customs, and in institutional 

At the time of l^citns, whose Germania is our chief 
authority as to the condition of ancient Germany, central 
Europe was in the possession of a large number of German 
tribea These tribes did not call themselves by a common 
name. The word German” is of Celtic origin, meaning, ac- 
cording to some philologers, ** shouters,’’ according to others, 
<< neighbours.” It seems to have been applied by the Gauls 
in the first instance to a particular German tribe with which 
they were in conflict, and afterwards to the whole people. 
The word ** Deutsch ” (Goth., Tkiwday the people) does not 
occur till the 9th century, and was not used in the sense 
now given to it for some time later. Although without a 
common name, the ancient Germans believed that they had 
a common origin, all of them regarding as their forefather 
Mannus, the first man, the son of the god Tuisco. Mannus 
was supposed to have hod three sons, from whom had 
sprang the Isteevones, the Ingsevones, and the Herminones. 
These groups were without political significance, but they 
seem to have marked real distinctions. The Istsevones 
were the tribes with whom the Romans were brought most 
into contact, occupying, as they did, both banks of the Rhine. 
The lands held by those of them on the left bank were 
divided by the Itomaus into Germania Superior and 

CTermania Inferior,” the chief tribe of the latter being the 
[Jbii, who had an important settlement on the site of what 
is now Cologne. On the right bank, from the Lippe to the 
Ruhr, were the Usipetes and Tencteri, and to the north of 
them the Sicambri and the Bructeri; the land now called 
Hesse appears to have been inhabited by the Chatti. On 
the island formed by the Mense and an arm of the Rhine 
were the BatavL The second great group, the Ingtevones, 
among whom were the Frisii, the Chauci, and the Cherusci, 
were settled along the shores of the North Sea, and inland 
along the banlu of the Wesor and the Ems. The 
Herminones were much more numerous than either of the 
two other groups; they held the greater part of central and 
eastern Germany, reaching as far as the Vistula and the 
Carpathians. Most prominent among them were the Suevi, 
a great confederation of tribes which included the Ma^ 
comanni, the dwellers in what is now Bohemia, and the 
Bemnones, who held wha^ is now Lusatiaand Brandenburg. 
Other Herminones were the Hermunduri, in and around the 
Thuringian forest ; the Lombards, at the mouth of the Elbe ; 
the Vandals, at the upper parts of the same river; the 
Heruli, to the west of the Vistula; and the Quad!, in what 
is now Moravia. 

The ancient Germans were a tall and vigorons race, with 
long fair hair and what Tacitos calls ** fiercely bine eyes.” 
They wore mantles of far or of coarse woollen stuff, throm 
over the shoulden and fastened by a thorn or a pin. 
Their dwelling were wooden huts of slight constmetion, 
the^ inner waBs of which they roof^ly coloured, and in 
whidi cattle were sometimes accommodated with the family* 


War and the chase were the favonrite occupations of the 
men ; and when engaged neither in fighting nor in hunting 
they often lay idlv by the hearth, leaving peaceful work to 
women and to males incapable of faring arms. They liked 
social gatherings, but after a time conversation osnally gave 
place to drunkenness, quarrelling, or excessive gambung. 
Although violent and cruel in moments of excitement, they 
were rarely treacherous, and in the ordinary intercourse of 
life they appear to have been kindly and considerate. They 
cherished the memory of illustrious ancestors, and listened 
often and with delight to songs celebrating their famous 
deeds. 

The bulk of the people were freemen, who alone exercised SoeUi r 
political rights, ^ey inherited their position, and the sign latioiw. 
of their dignity was that they always carried arma A 
limited class of freemen were nobles, whose sole privilege 
seems to Iiave been that they were more respected on account 
of their birth than their neighbours, and more easily acquired 
a leading place in public life. Each freeman had slaves, who 
were chiefly prisoners of war and their offspring, and persons 
condemned to slavery for crime. They hod no legal rights 
as against their owners, bat in practice they were well 
treated. The Liti, composed mostly of freedmen, stood 
between freemen and slaves. A freeman necessarily either 
possessed land or was a member of a family that did ; the 
Liti could only hold land of a superior with whom they 
shared the produce. If any one killed a noble, a free- 
man, or one of tbe Liti, he had to pay to the relatives a 
fine called afterwards the worgeld, and the amount was 
determined by the class to which the murdered man be- 
longed. 

Great importance was attributed to family relations 
Instead of the bridegroom looking for a dowry, he was 
expected to present his bride with a valuable gift which 
should remain her property throughout life. The wife was 
completely subject to her husband, and if she proved un- 
faitUul, custom allowed him to cut off her hair and to whip 
her through the village in which she lived; but this punish- 
ment had seldom to be inflicted, the German women being 
famous for their chastity. They were treated as friends by 
their husbands, who had a high respect for their judment, 
and whom they often accompanied in distant expeditions. 

The children, over whom the father hadabsolute control, were 
hardily trained, boys being early taught the use of weapons, 
and girls devoting themselves to domestic duties. Relatives 
were held in great esteem, and, when the head of a house- 
hold died, it was considered their duty to guard the interests 
of his family. 

Many freemen lived apart from all others with their Politictl 
families and dependants, bat the majority were grouped roDiti- 
in villagea The, land around a village — ^its ^*mark” — 
o^inally belonged to the community, and was periodically 
divided among the inhabitanta About the beginnihg of 
the Christian era, however, the arable land was mostly in 
the possession of individual freemen, the forests and waste 
plack being almost the only common property. A number 
of villages made a hundr^, and the ** gau,” if the word 
existed so early, may have been a higher division, although 
it was more probably the name for the whole land of the 
tribe. Each village had its chief, elected by the freemen, 
but the important chiefs were the heads of the hnudreds 
and the head of the tribe, whom the freemen also appointed. 

Some tribes had kings, bnt their power had no other source 
than that of other chiefs, nor was it more extensive ; their 
only distinction was that they were chosen from paiiicnlar 
noble f«imil iaa supposed to have sprang from the goda 
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The chiefs of the hundreds and of the tribes had the 
right of gathering around them bands of foQowem ; and 
they never fuled to exercise it, vying with each otter in 
the number and qui^ty of the young men whom they 
attracted to their service. These young men were generally 
eager for active duty, and if the tribe was at peace an 
adventurous chief would often give them an opportunity of 
distinguishing themselves by taking part in the wars of 
other communities. They swore to be faithful to him, and 
he in return supplied them with horses, with armour, and 
with food. The authority of the chief was extremely 
limited, the constitution of ancient German society being 
essentially democratic. Every village, hundred, and tribe 
had its ^nodical assembly, and these assemblies were 
attended by all freemen, no one of whom had higher rights 
than his fellowB. Before the meeting of the assembly of 
the tribe, the king or other supreme chief would consult 
with the chiefs of the hundredjE^ who formed his council ; 
but the final decision rested with the freemen, whom they 
could influence only by persuasion. At this assembly 
the chiefs were elected ; and in its presence freemen dad 
their sons in the armour which indicated that they had 
attained the rights of citizenship. It declared war and 
made peace, permitted the chiefs with their followers to 
undertake war-like expeditions, and settled all disputed 
cases of justice. 

The army was not a distinct institution ; it was made up 
of the whole body of freemen, all of whom were liable at 
any moment to be called to service. Each had a long 
shield and spear, the cavalry having no other armour. The 
infantry were provided also with missile weapons, of which 
they made dexterous use, and occasionally wicdded clubs and 
battle-axes. The men of each hundred kept together in 
war, and were commanded by their chief, the supreme 
command being undertaken by the head of the tribe, or 
entrusted to a ^^herzog” appointed by the army. In the 
event of several tribes uniting, a herzog was chosen by the 
chiefs of the allied communities. The Germans rushed 
upon their enemies with fury, shouting or chanting as they 
did so, and adding to the noise by patting their fields to 
their mouths. To throw away the shield in panic was 
perhaps the wonst crime of a German ; and most persons 
guilfy of it committed suicide in an agony of remorse and 
shame. 

Hatigion* The religion of the ancient Germans was essentially the 
same as that of their Scandinavian kinsmen, but our sources 
of information respecting it are few and imperfect llie 
highest plac^ among the gods was held by Wuotan or 
Wodan, the Scandinavian Odin. The Romans identified 
him THth Mercury, and the medimval German writers, in 
referring to him, follow their example. He was the god 
of the air and of the sky, and was looked upon as the giver 
of the fruits of the earth. He delighted in battle and in 
the chase, and was represented as an imposing figure in a 
la^ white mantle, riding upon a white horse. Along with 
him the Germans worshipped Donar, the Scandinavian 
Thor,* to whom Tacitus seems to refer in speaking of 
Hercides as a German divinity. He was the god of 
thunder and of the weather, and was armed with a hammer 
or thunderbolt. In later times the (Jermans supposed 
to be Jupiter. He presided over marriage, and controlled 
the operations of a^^culture ; and to him were sacred the 
oak and the mountain ash, the bear and the ram. Another 
great diviniij was Ztu or Tiu, the Scandinavian Tyr, the 
god of war, whom Tacitus speaks of as Mars, and whose 
qrmbol was the sword. Tacitus says that a powerful 
goddeei oellad Marthns was worshipped on the shores of the 
IMtic; he also naations Isis as a goddess of the Snevic 
tribea Both names avidantly refer to the same ^vinity. 
On the coista her ajahd was a ship; inland, it was a 


waggon ; in some districts she was represented with the 
ploueh. Like Donar, she presided over marriage ; she also 
watcmed over the house and the fields, was the mver and 
protector of children, and ruled the world of the dead. At 
a later time she was known to the Saxons as Fria or Fxigg, 
to the Franks as Holda, to the Bavarians as Ferchta, — Sie 
first name indicating her freedom of manner, the second her 
kindness, the third her splendour. In the Scandinavian 
mythology Frigg is the w^e of Odin ; and to this day, it 
Is said, the peasants in certain parts of Low Germany 
speak of Fra Fricke, the wife of the wild hunter Wod. 
The mythology of the Germans, like that of the Scandi- 
navians, included the three sisters of fate, two of whom 
were fair and good, the third dark and eviL Beneath 
the gods were giants, elves, and dwarfa. After deaths 
it waa believed, good men were received into Walhalla; 
and by good men were meant warriors who never shrank 
in battle — above all, warriors who died fighting. The 
Germans were profoundly influenced by their religious 
faith, and both in daily life and on special occasions 
attended scrupulously to the duties and precautions it was 
supposed to involve. Each god and goddess had his and 
her own festival, and their images were preserved in sacred 
groves. Sacrifices were offered to them, and their will was 
discovered by means of lots, the neighing of wild horses, 
' and the flight of birds. Priests, wiwout dominating the 
: whole of life, exercised considerable influence, especially 
when the freemen met in public assembly, and when they 
were advancing against an enemy. 

Roman PerML 

The Cimbri and the Teutones, who appear to have 

andered from the northern coasts of Germany, were the 
first German tribes with whom the Homans came into con- 
tact. In rather less than half a century after their final 
defeat by Marius, Ariovistus, a bold and powerful Snevic 
chief, crossed into Gaul with bis followers to aid the 
Sequani against the ASduL The latter were defeated, and, 
in reward for his services, he received from the Sequani a 
third of their best lands. It soon became obvious that his 
! friendship was dangerous, and in 58 B.a his terrified allies 
appealed for aid to the new proconsul, Julius Czesar, who 
had just inflicted a crushing defeat on Helvetii. When 
I Cesar sent to him proposing a personal interview, the bar- 
barian haughtily answered that he himself had better come, 

>' which Caesar quickly did. And the issue was that the army 
! of Ariovistus was utterly beaten, and that he escaped with 
’ difficulty, severely wounded, across the Rhine, and soon 
afterwards died. Caesar crossed the Rhine twice, but left 
no permanent mark of his invasions. He thoroughly sub- 
dued the Germans on the left bank, and from this time 
the whole people began to be powerfully affected by their 
mighty neighbours, many of them taking service in the 
Roman army. 

The first serious attempt to conquer Germany was made 
by Augustus, who, after he rose to supreme power, wanted 
occupation for his legions. He tegan by conquering 
Btotia and Noricum, Celtic countries along the southern 
borders of Germany, extending northwards through what 
is now German Austria and Bavaria to the Danube. 
Drnsns, who, with Tiberius, executed this conquest in the 
summer of 15 B.O., was then entrusted with the task of sub- 
duing Germany. Deciding to reach the interior of the 
country by means of the sea and the northern rivers, he 
cut a canal beMen the Tssel and the Rhine ; and for the 
protect!^ of Qatillia built no fewer than fifty forto alo^ 
the lahbwtiver. iCiny of the tribea were at enmity with 
one anoAer, and in his first expedition in 12 B.a he was 
able to form an alliance with the Friaii againit the Ctenei 
and the BructerL In three different expeditiona in the 
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immediately following years he found other native alliei^ 
and with their help mastered so many positions that the 
conquest of the whole country must have seemed quite 
certain. After the death of Druaus in 9 b.o., Tiberius 
conquered the Tenoteri and Usipetes ; and at a later time 
he not only subdued the Bicambri, but settled 40,000 of 
them at the mouth of the Bbine, where they lived under 
Roman rule. A good many of the Istcevones were now 
overcome, while others entered into a more or less com- 
pulsory alliance with Rome ; and it is probable that, if 
great generals had represented the empire, Germany would 
soon have shared the fate of Gaul. Quinctilius Varus, 
who, in 6 a.d., was placed at the head of l^e Roman troths 
in Germany, lost all the advantages gained by his preae- 
cessors. He had held office in Syria, where he had ruled 
with great harshness ; and fancying that he might act in 
the same way towards the fierce tribes of the north, he 
roused among them a bitter hatred of the Romans. They 
found in Arminius, a son of the chief of the Cherusci, 
a leader of eztraoi^inary bravery and resource. He had 
been a Roman soldier, and had so distinguished himself — 
perhaps in wars against his countrymen— that he was made 
a citizen and knight. He formed the design of freeing his 
people, and soon came to a secret understanding with in- 
fluential Cheruscan and other chiefs. In the year 9, in 
the month of September, Varus, who had been told that a 
northern tribe was in revolt, was led at the head of his 
legions into the Teutoburg Forest Here the Germans 
were lying in wait for him ; and everything was in their 
favour, the narrow defiles having caused disorder among 
the troops, and the ground having been made muddy by 
heavy rains. The battle which ensued lasted three days, 
during which the Romans were altogether destroyed, and 
Varus, in despair, killed himself by filing upon his sword. 

The despairing cry of Augustus— -“Varus, Varus, give 
me back my legions 1 ’’< — testifies to the consternation which 
tliis defeat caused at Rome, where it was expected that 
the barbarians would take a terrible revenge for the 
wrongs they supposed themselves to have suffered. The 
Germans, however, were too much occupied with internal 
disputes to think of any enterprise beyond their own 
country ; and in the year 14, after Tiberius had become 
emperor, Rome again assumed the offensive. Germanicus, 
the sun of Drusus, crossed the Rhine, and defeated the 
Marsi. He returned in the year 16, when he was joined 
by the Chauci and other tribes, who fought for him as 
zealously as his own soldiers. Thusnelda, the wife of 
Arminius, fell into the hands of Germanicus, and was sent 
as a prisoner to Rome. This intensified the hostility of 
the young chief, who now exerted to the utmost his vast 
influence to stir up against the invaders his tribe and its 
allies. The Teutoburg Forest was again selected as the 
scene of an attack ; and although Arminius was not vic- 
torious, he so far injured his enemy that Germanicus was 
forced to retreat. The struggle was resumed in the year 
16, when Germanicus gained two victories, He gained 
them, however, at so great a cost that he and his army had 
to take refuge in their ships, the greater number of which 
were lost in a storm. 

No sooner had the Romans been driven off than Arminius 
had to protect his people against an internal danger. 
Mir>- Maroboduus, the chief of the Marcomanni, a man of gmt 
briaai. ambition, had by treachery or by open fighting made him- 
self master of severd neighbouring tribes. Arminius began 
to fear his designs, and after the defeat of Varns warned 
him of his peril by sending him the HJoman generars head. 
When Germanicus finally left the country, Arminius de- 
clared war against Maroboduus, broke up his kingdom, and 
drove him from Germany. It is possible that Arminius 
himself may afterwards have wished to found a great state. 


At any rate, a number of chiefs combined against him, and 
in the year 21, at the age of thirty-seven, he was killed. 

Although the Romans did not again attempt on a l irge 
scale the conquest of Gennany, they acquired great influ- 
ence throughout the countiy, and they gradually obtained 
considerable possessions to the east of the Rhine and to the 
south of the Main. Among the tribes whom they forced 
to become their allies were the Frisians and the Batavians ; 
and in the year 69 a formidable conspiracy against them 
was headed by a Batavian chief, Claudius Civilis, who, like dsu 
Arminius, had been a Homan soldier. Having been em- Oivii 
bittered by ill-usage from the emperor Nero, he stirred up 
his countrymen, and he found a large number of allies on 
both banks of the Rhine. He struggled valiantly for a 
time, supported by the mysterious utterances of Velleda, 
a prophetess who lived in a tower in the land of the 
Bructori, and oxdted popular enthusiasm on behalf of the 
enemy of Rome. At last he was overcome by the Roman 
general Cerealis, and the Batavians were thenceforth com- 
pelled to send recruits to the Roman army. 

About a hundred years after this time tlio relations of the 
Romans and the Germans began to be reversed, the latter 
being the aggressors. In the Marcomannic war Marcus 
AurelluB opposed for thirteen years a vast host of Germans 
who sought to push southward into Roman territory. Mean- 
while the Romans had profoundly influenced l^ge parts 
of the country. They built many fortresses along their 
frontier, and some of those were connected by a great wall, 
of wliich there are still remnants in southern Germany. 
Around the fortresses grew up towns, which became the Komi 
centres of civilization over pretty wide districts. In town 
Rhmtia, which reached from the Lake of Constance along 
the Danube as far as the Inn, there were important settle- ^ 
iments at Augsburg and Regensburg (Ratisbon); Noricum, 
which stretched far to the east of Rhmtia, possessed, 
among other towns, Vienna, Salzburg, and Weis. Germania 
Superior and Germania Inferior, on the left bank of the 
Rhine, included Strasburg, Mainz (Mayence), Worms, 
Cologne, and Bonn, In the province of Belgium, which 
was at least partly German, was the great city of Treves, 
one of the most splendid in the Roman empire, and often 
the residence of the emperors. 


Confederations of Tribes, 

The experience of the Germans in contending with the 
Romans tauglit them the necessity of some measure of 
anion ; and from the third century wo hear no longer of the 
individual tribes which had before' been famous, but of 
groups or confederations, each forming, for purposes of 
ittack and defence, a single state. The Gtoihs were one of 
ihe most important of these groups. They included many 
)f the tribes in the eastern and north-eastern parts of 
Germany, such as the Vandals, the Burgundians, and the 
Heruli. Next to them, in the order in which they appear 
in history, were the Alemanni, a confederation made up of 
several Suevic tribes. They held the Rhine country in the 
neighbourhood of the Man, and were continually pushing 
southwards and eastwards in the hope of securing Roman 
lands and towns. To the north of them, on both banks of 
the Rhine as far as the sea, were the Franks ; and to the 
east of the Franks, the Frisians and Saxons. The^ur- 
ingians, descendants of the Hermunduri, inhabited the 
Thuringian Forest and the surrounding countijy. 

The Goths were the first of these confederations to found Mlgm- 
z great kingdom : In the 4th century their lands stretched 
froin the Baltic to the Black Sea. This vast state was 
broken up by the Huns, who poured in immense borto 
from the Asiatic steppes into Europe 
so tremendous a force, the Burgundiai^ the \and^, ^d 
many of the Suevi wandered westwards early in the 6th 
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centaiy in search of new homes ; and the Bnrgnndians soon 
conquered from the fiomans the whole of the tsU^ of the 
Rlu^ in which they thenceforth settled. The Vandals 
and the Snevi went on to Spain, the latter remaining there, 
but the former crossing over to Africa, where they main- 
tained an independent kingdom for upwards of a centnry. 
Meanwhile, in a portion of Bhmtia a new confederation 
had been forming itself, the Bavarians, who were probably 
in part descendants of the Maroomanni and also included 
some of the bands which had been driven westwards by the 
Huns. When the latter had settled themselves in the 
Gothic lands, the East Goths condnned subject to them j 
but the West Goths crossed the Danube into Boman terri- 
tory, and afterwards, under their bold chief Alaric, pene- 
trated into Italy and aeiaed Borne itself. In the 5th century 
they conquered the southern part of Gaul, and nearly the 
whole of Spain, shutting up the Suevi, who had preceded 
them, in the small part of the peninsula which now forms 
Portnoi In the great battle with Attila, in which the 
destinies of civilization were decided, they fought by the 
side of the Bomans; and it was chiefly owing to their 
valour that he was forced to retreat. After his fall and 
the consequent disruption of his kingdom, Odoacer, the 
chief of the Heruli, became lord of Italy, and his authority 
was recognized beyond the Alps as far as Bavaria. Theo- 
done, the East Goth, displaced him ; and to Theodoric, too, 
the Bavarians yielded some kind of submission. None of 
the German kings who planted themselves on Boman soil 
displayed higher statesmanship than this great sovereign j 
but his kingdom was built on too narrow foundations, and 
after his death soon gave way. The Lombards, who suc- 
ceeded the East Goths in Italy, were not so brilliantly 
successful, but their power was more enduring. 

/^hangefl While these migrations were going on, great changes took 
& Oer- place in the mother country. The Slavs, the last of the 
3aaj. Aryan family to enter Europe, and at that time a listless 
and indolent race, having been stirred up by the terrific 
onslaughts of the Huns, had followed the general impulse 
towards the west. Finding many German lands vacant, 
they took possession of them ; and so numerous were their 
incursions that in the 5th centuiy the Elbe and the Saale 
became the eastern boundaries of Germany. Within 
Germany itself the confederations had greatly extended 
their lands. The Alemanni held both banks of the Bhine 
at the points where it is joined by the Moselle and the 
Main, and reached far into what is now Switzerland. The 
Thnringians had pushed down as far os the Danube, and 
penetrated northwards and westwards along the Elbe and 
towards the Weser. The basins of the Elbe and the Weser 
were in the hands of the Saxons, and the Bavarians steadily 
advanced in and around the valley of the Inn. 

More important than any of these groups were the 
Franks, whose destiny it was to found the German and the 
French kingdoms. They were remarkable for the compara^ 
tively friendly terms on which they lived with the Romans, 
in whose armies many of them served, and by whose side 
they fought the Alemanni, the West Goths, and the Bur- 
gundians. This alliance did not, however, prevent them 
from enriching themselves, whenever they had an oppor- 
tunify, at the expense of the Romans, who were repeatedly 
compelled to turn against them and drive them b^L The 
Fraw who lived to the east and the west of the Rhine 
were ealled Bipnarians; those at the mouth of the Rhine 
and along the western shores of the North Sea were known 
as Ssliani^— both of them names whose orim is still uncer- 
tain. One eonseqnenoe of the relation of the Franks to the 
Romans was that the kingly authority soon became higW 
among them than .among other Germans. The Salic (^e, 
wfaicb probably belongs to the middle of the 5th centnry, 
ahows vs the Saliaa king as in all respects the centre of 
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hisstate. He was not then eleo^ hut inherited his rights; 
and the only nobility which existed was that belonging to 
his officers and foUoweia. The state was divid^ into 

gaus,’* presided over by grafs or counts^ whose duty was to 
a£niniBter the laws emanating from him, and to execute 
the sentences of his tribunal There were still, however, 
popnlar assemblies, without whose sanction the king could 
not undertake any national enterprise. 

Early Medimal PtriodL 

The first Salian king of whom we know anything is Eueij 
Chlodio, who reigned about the middle of the 5th century, F^kish 
and whose kingdom reached to the Somme. His successor, 

Merwig, or Merovmus, who gave his name to the first great 
Frankish dynasty, fought beside the Romans and the West 
Goths against Attila. Chllderic I., the son of Merovfeus, 
offended his people, and appears to have fled from them and 
taken refuge for a time among the Thnringians. During 
his absence the Salians placed Aemselves under the Roman 
commander-in-chief, iSgidius, not as the representative of 
Rome, but as a personal ruler in whom they had confidence. 

His representative governed so badly that thev were glad 
to welcome Chllderic back. In a great battle Childeric 
overcame .^gidius, and made himself master of Cologne 
and Treves ; but afterwards he was reconciled to the 
Romans, and before his death he ruled in their name 
in Paris. When he died in 481, his son and succe’isor, 
Chlodwig (Clovis) was a boy of fifteen, but a boy of high chlod- 
spirit, daring and aggressive. From him, in 486, came, in wig. 
the little of Soissons, the blow which made an end of 
Boman rule in Gaul In a few years he conquered the 
greater part of the country, and many of his warriors 
scattered themselves over it, seizing much of its most fruit- 
ful land. He turned also against men of his own race. 

The Alemanni having made war on the Bipuarian Franks, 
the latter appealed for help to Chlodwig, who gladly re- 
sponded to their summons, and defeated the invaders in the 
battle of Ziilpich. It was in this battle that he vowed, 
according to tradition, to become a member of the 
Catholic Church if the Qod of the Christians gave him the 
victory. Whether or not the tale be true, it is certain that 
to ^ baptism he owed the greater part of his amazing 
success; for the West Goths and the Burgundians were 
Arians, and the OalUc clergy, who exercised unlimited 
power over the popnlar mind, welcomed into their country 
an orthodox believer. As for the Alemanni, he would have 
annexed their whole territory, but Theodoric, the East Goth» 
who was interested in them, and whom he did not dare 
offend, warned him that he must not treat them with 
undue severity. He must, however, have taken the part 
of their territory in the neighbourhood of the Main and 
the Neckar, for it was henceforth known as Franconia, At 
a somewhat later date the whole of Alemannia was added 
to his kingdom. Beinff as unscrupnloos as he was ambi- 
tious, he put to death aU who had any claim to independent 
authority among tlie Franks ; so that he became their sole 
king, and they quickly acquired the proud feeling of being 
the centre of a vast and growing state. 

CModwig died in Paris, his capital, in 511, leaving four Division 
sons. They did not destroy the unify of the kingdom, 
whi(^ in its relation to the outer world continued to be 
regarded as a single power. But each, as a king of the 
Franks, received a separate territoiy. The East or Rhenish 
Franks, with the Alemanni subject to them, were placed 
under Theodoric, the eldest. He was as valiant as hb 
father, and not less deceitful and cruel The mat 
Thuringian kingdom was in his time ruled by three broweis, 
Hertoanfried, l^har, and Baderich. The former of these 
was married to a niece of Theodoric the Eaat Qotih, Amalap 
berga, a kind of Thurinj^ Lady Macbeth. Oonsumed Iqr 
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ft vehement ambition, she penoftded her hosband to murder 
Berthar ; and she would have cansed the death of Baderich 
also, but that he knew her design and rose^ against the 
gnllty pair. Hermanfried sent to Theodoric, the East 
Frankish king, and offered to reward him if he would form 
on aUianoe against Baderioh. The offer was gladly accepted^ 
and in a battle which followed Baderich was slain. No 
reward, however, was given, and Theodoric, indignant at 
being thus treated, vowed to be avenged. He allied him- 
self with the northern neighbours of the Thurinmns— the 
Saxons ; and with their united forces they comidetely sub- 
dued the country. Theodoric himself murder^ Herman- 
fried by poshing him off the wall of Zulpich, where they 
were carrying on an apparently friendly conversation, the 
Thuringian king having received an assurance that he would 
be treated with honour. Thereupon the murderer divided 
between himself and the Saxons the territory of the 
Thuringians, annexing the southern half to the Frankish 
kingdom. His son, Theudebert, not only maintained this 
conquest but added to it, after the downfall of the Gfothic 
kingdom in Italy, that of Bavaria. The Alemanni were 
also made altogether subject to his rule. Thus the Saxons 
and the Frisians alone retained their independence. 

The rights of the Franks in Germany were at first vigo^ 
ously asserted; but a change soon came. The Merovingian 
kings carried on so many fierce wars with each other that 
they had little time to look after their subjects in the 
remote east ; moreover, the rise of a great new aristocracy 
steadily undermined the royal power. This aristocracy 
was made up of the class directly associated witli the king 
by military or court duties. They were rewarded by im- 
mense grants of laud, which they held in the first instance 
subject to the condition of rendering faithful service, but 
the possession of which, in most cases, became in the end 
absolute and hereditary. Nowhere was the new aristocracy 
so powerful as in Austrasia, the eastern division of the 
Frankish monarchy. In Neustria, the western division, 
where the sovereign bad to deal for the most part with a 
race which for five centuries had been accustomed to the 
despotic government of Borne, he had little difficulty in 
maintaining his supremacy; ^r the Fianks settled in 
different districts could not but be more or less infiuenced 
by the feeling of the native population. Besides, they 
lived at great distances from one another, so that it was 
difficult to hold popular assemblies of any kind, and the 
powers which belonged to them were naturally transferred 
to the head of the state. Hence, even when the Mero- 
vingian kings of Neustria were driven into the back- 
ground, and the mayors of the palace governed, the 
latter had high authority, and exercised it, as a rule, in 
the interests of the crown. In Austrasia the conditions 
were wholly different. There the Franks were the pre- 
dominant element; and the distances wore not so great 
but that an assembly could be rapidly summoned on every 
occasion of real need. Thus the important landowners of 
Austrasia were able to hold together, and to limit the 
powers of the sovereign on the one hand and of the ordinary 
freemen on the other. And the mayor of the palace, who 
was their nominee, and could at any moment be dismissed 
if he displeased them, usually acted as their representative 
and leader. 

Kings under the authority of an aristocracy of this kind 
are not likely to be tronblesome to unruly subjects; 
especially kings of such feeble personal character as those 
who, from the first half of the 7th century, nomiuaUy 
held the sceptre of the mighty Chlodwig. llie German 
confederations which he and his’ immediate descend- 
ants had conquered soon became virtually free. They 
continued to acknowledge Frankish supremacy; but the 
aokuowledgmeut was only formal. At the head of each 


confederation was its own hentog or duke. These rulers 
were at first appointed by the Fmkish kings, or received 
their sanction ; but in course of time the office became 
hereditary in particular families. This was the case, longer 
than anywhere else, in Bavaria, where the ancient A^olfing , 
family held the dncal dignity from the earliest days of 
Frankish authority down to the time of Charles the Great 
The dukes were far from being absolute sovereigns, for in 
Germany the freemen liad retained many of their primeval 
rights. The assemblies of the hundred and of the con- 
federation still exercised great authority. As among the 
Austrasian Franks, however, although in a less degree, the 
leading landowners constantly encroached upon the powers 
both of the poorer freemen and of the head of the state. 

In the time of the great dukes of the Franks, who arose 
to infuse new life into the decaying monarchy, there was 
another profound change in the position of the Germans. 
After the battle of Testri, in 687, in which Pippin of 
Heristal decided that the Frankish kingdom should not 
then fall to pieces, and that, in the reunited state, the Aus- 
trasian Franks should have the supremacy, the German 
dukes began to find that they were likely again to have a 
master. He made war on them, and forced them to some 
extent to return to the allegiance which they bad all but 
forgottea His successor, Charles Martel, asserted his 
rights with not less vigour, and added East Friesland for 
the first time to the monarchy. The high importance of 
the efforts of these two illustrious rulers was seen in tlie 
struggle of Charles Martel with the Arabs. Had the 
Frankish kingdom been dissolved, they would have had 
little difficulty in overrunning Europe ; but having under 
him a state more or less organized, Charles was able to 
rally around him powerful warriors from all the districts 
he governed, Germany among the i-est. And so, at tbe 
memorable battle of Poitiers, he saved Christendom. Other 
favourable results of the policy of Charles and bis father 
were that new and vigorous life streamed towards the 
Gallic pait of the kingdom from Germany, while the 
Germans were brought into closer contact than before with 
the higher and more refined civilization of the Gauls. 
Pippin the Short, the first king of the Caroliugian line, 
although his chief fame was won in bis wars with Aqui- 
tania and with Lombardy, did not neglect Germany, in 
which he strove to assert an authority more thorough and 
extensive than had been exercised even by the early 
Merovingian sovereigns. 

After all, however, even these powerful Frankish con- 
querors had but imperfect success in Germany. When they 
were present with their formidable armies, they could com- 
mand obedience; when engaged, as they often were, in 
distant parts of the vast Frankish territory, they could not 
trust to the fulfilment of the fair promises they had exacted. 
One of the chief causes of their ill-success was the continued 
independence of the Saxons. Ever since they had acquired 
the northern half of Thuringia, this warlike race had been 
extending its power. They were still heathens, and main- 
tained all the old customs and institutions of primitive Ger- 
many. As in ancient times, they appointed a lierzug only 
when an officer of this class was needed, in time of war; at 
ordinary times the chiefs elected by the freemen ruled in ^o- 
ciation with tbe popular assemblies. They cherished bitter 
hatred towards the Franks, whom they justly regarded as 
the enemies both of their liUrties and of their reli^on ; and 
their hatred found expression, not only in expeditions into 
Frankish territory, but in help willingly rendered to evenr 
German confederation which wish^ to throw off the 
Frankish yoke. No rebellion against the dukes of the 
Franks, or against King Pippin, took place in Gkm^y 
without the Saxons coming forward to aid the rebels. This 
was perfectly understood by the Frankish rulers, who tried 
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agaia and again to put an end to the evil by sabdaing the 
ISaxona They could not, however, attain their object An 
occasional victory was gained, and some border tribes were 
from time to time compelled to pay tribute ; but the mass 
of the Saxons remained unconquer^. This was partly due 
to the fact that the Saxons had not, like the other German 
confederations, a duke who, when beaten, could be held 
responsible for the engagements forced upon him as the re- 
presentative of his subjects. A Saxon chief who made 
peace with the Franks could undertake nothing for the 
whole people. As a conquering race, they were firmly 
compact ; conquered, they were in the hands of the victor 
a rope of sand. 

although, at the time of King Pippin’s death in 768, the 
Germans were still imperfectly subdued, they had received 
the germs of new life; for, with the exception of the 
Saxons, they were then nominally Christians. The first 
missionaries to Germany were Irish monks. In the 7th 
century a number of these laboured with considerable suc- 
cess in different parts of the countiy, especially among the 
Alemanni and the Bavarians ; and when the infinence of 
the Franks became dominant, Frankish missionaries also 
began to do for the church what the warriors did for the 
state. The honour of converting Germany as a whole, how- 
ever, belongs mainly to St Boniface, an Englishman, who in 
717 began the task of his life as an assistant to another 
English missionary, Willibrord, in Friesland. Soon after- 
wai^ during a visit to Borne, he received from Pope 
Gregory II. a commission as apostle of the Germans, and 
worked incessantly amoug the Thuringians and the Frisians. 
He proved himseff one of the most skilful of missionaries, 
adapting the conceptions of Christianity to the ideas of those 
whom he taught The peculiar powers of Wodan, for 
instance, were transferred to the archangel Michael, ^ose 
of Donar to St Peter; aud the chief Christian festival, 
Easter, received its name from the goddess Ostara. His 
zeal and talent, although largely rewarded, effected less 
than he had hoped, so that in 723 he went once more to 
Rome to obtain, if possible, increased powers. Hitherto 
the mission in Germany had possessed an essentially 
independent character; Boniface now undertook to work 
in all things under the direction and for the benefit of 
the papacy. In return for this engagement he was not 
only made bishop of all Germans who had been or should 
be coDverted, but received from the pope a letter commend- 
ing him to Charles, the mighty duke of the Franks. The 
Frankish bishops, who had no wish to become subordinate 
to the papacy, received Boniface coldly, and threw eveiy 
kind of obstacle in bis way. Charles, however, believing 
that the conversion of Germany would be the most effectuod 
means of establishing Frankish authority, took Boniface 
under his protection, and sent him forth with orders that 
he should be everywhere respected. Thus strengthened, 
he entered upon a wholly new stage of his career. He was 
looked upon as to some extent armed with the authority of 
the great warrior and ruler, and he and his fellow-workers 
rapidly brought vast districts within the pale of the churcK 
Poesessing a hi^ talent for organization, he would willingly 
have establish^ an orderly ecclesiastical system as he pro- 
ceeded ; but the Alemanni and the Bavarians, among whom 
Christianity had made some progress before his time, would 
not allow him free scope for his activity ; and Charles, who, 
by resuming ” ehnreb lands and granting them to faithful 
foUowen^ had done much to weaken ecclesiastical aut^rity 
in Qaul, did not wish to see it assume threatening propor- 
tions in GermanT. In 738 Boniface again visited Rome, 
from which he letnmed in the following year as papal legate 
to the Frankish state. Armed with this new authority, be 
was abb to some axtent to mve effect to bis ideas. The 
doke of Bavaria permitted him to divide the whole of 


Bavaria into the episcopal sees of Sabbnrg, Freislngen, 
Ratisbon, and PasMU, and to appoint the bishops; and 
a little bter, with the sanction of Charles, be formed also 
the sees of Wiirzburg, Erfurt, Buraburg, and Eichstftdt. 

Before Pippin the Short was made king, he ruled for 
some years in association with his brother Carlman, to 
whom the eastern part of the kingdom was confided. 

Carlman was a man of strongly religious temperament, and 
warmly supported Boniface. He set up by his advice 
bishoprics and monasteries, among the btter being the great 
abbey of Fulda, which, throughout the Middle Ages, was 
one of the chief centres of intellectual light in Germany. 

In 742 was hold the first German council, summoned by 
Carlman, and presided over by Boniface. It did much for 
the organization of the church, and was the beginning of an 
important movement for the reform of ecclesiastical abuses 
among the Franks. Boniface wished to become archbishop 
of Cologne, that he might the more readily influence the 
Frisians ; but the suggestion met with opposition, and he 
ultimately accepted the see of Mainz. As archbishop of 
Mainz and primate of Germany, he was able to foster and 
control the institutions be had established. The last years 
of his life he spent in missionary labours among the 
Frisians, and in 755 he died a martyr’s death. By that 
time all German tribes, with the exception of the SaxoDH, 
professed Christianity ; and the church was not only highly 
organized, bat possess^ great wealth. The old pagan faith 
had struck its roots too deeply into the German nature to 
be at once or soon completely destroyed. Traces of its 
influence may even yet be detected in popular beliefs and 
customs; and for many centuries some of its conceptions, 
in altered forms, had hardly less vitality than those of the 
Catholic creed. Christianity was, however, the dominant 
power, and soon became a great civilizing agency. It was 
a fact of high importance that its triumph was due mainly 
to the influence of the pap^y. The German Church thus 
stood from the beginning in close relation to the pope, — 
a circumstance which added largely to bis power, and which 
was followed by results of the utmost consequence in the 
later history of the nation. 

Under Charles the Great (Charlemagne) a momentous 
era dawned in the history of the Germans. From thecharla- 
outset of his reign he bad vast plans, which, however, tnagne 
were not so great as those ultimately realized. He saw 
at once that he could not hope to execute his schemes 
if on the north-eastern boundary of his kingdom Uiere 
was a powerful and hostile people, ready at all times to 
plot against him, aud to take advantage of any misfortune 
which might temporarily befall him. Accordingly, when 
the death of his brother Carlman made him, in 771, sole 
king, one of his first resolutions was to advance against 
the Saxons, and thoroughly to subdue them. It is 
not necessaiy to suppose that he went to war without an Cnuqaesi. 
adequate special reason ; for, as the Frankish and the Saxon ^ 
frontiers tonched each other along the whole western and 
southern boundary of Saxony, and os the Saxons were con- 
tinually robbing their neighbours, pretexts for war were 
always overabundant. In his first campaign in 772 he 
overran the country, took the fortress of Eresburg, previ- 
ously supposed to be impregnable, and cast down the 
Irminsul, a mysterioos column to which the Saxons 
attached profound religious significance. Awed by the 
lordly bearing of the great Frank, by the nnmbers and dis- 
cipline of his army, and by these proofs of bis power, the 
Saxons appeared to submit At once^ and Charles was nnder 
the impression that be bad conquered them. Never was 
there a more profound mistake; in reality, he was at the 
beginning of a stn^gle which lasted upwards of thirty 
years. Time after tinie, when apparently they were utterly 
beaten, they rose against the inv^ers, and tried with des* 



CBASLXI THS OBBAT.] 


GERMANY 


479 


Ijmte energy to drive them firom the country* The ezeou- lated to the performance of hia auppoaed duty by the oon- 
tion of 4500 prisoners by Charles — an act which even then viction that a strong spiritual power would be one of the 
was looked upon as barbarous — only deepened their reedve soundest pillars of^ secular authority. Hence he not 
never to yield to his authority. At iast| howeveri their only founded bishoprics and monasteries in Germany, and 
strength was exhausted, and they had no alternative but enndied them with magnificent gifts of land, but invested 
to submit. Charles introduced among them the political the prelates with some of the fractions which properly 
inadtutions which were established throughout the ki^om; belonged to the counts. Criminal cases they did not yet 
and they were compelled to ezchanm their heathenism for decide ; but they were allowed to settle all civil disputet 
the Ch^tian faitK Thus one of the greatest dangers between the inhabitants of their territories. This policy 
which threatened the stability of the Frankish kingdom may have been beneficial at the time, but it caused Wch 
was overcome, and all Germany was for the first time disaster to his German successors ; for the church became 
brought under a single ruler, one of the most vigorous and obstinate powers with which 

Bavsriib The part of Germany which, next to Saxony, had retained they had to contend in maintaining their lawful functions, 
most independence was Bavaria. Its duke, Thassilo, had Although in many respects one of the greatest of states- 
been on ill terms with Pippin, and, had he allied himself men, Charles was of thoroughly despotic temper; more than 
with the Saxons during their great conflict, he might have any previous Frankish king he set himself against popular 
baffled even Charles. But he did not become troublesome liberties. Hitherto all Germans had had the right of at- 
until they were too weak to be of service to hioL Repeated tending national assemblies or diets ; the common freemen 
acts of treachery gave Charles a pretext for depriving him were now exduded, and only the great nobles, spiritual and 
of his oflBce, and after him no duke was placed over the secular, were summoned. Even they had but slight influ- 
country. Ajb the dukes of the Alemanni and the Thuringians ence. They had the right of advising, but Charles himself 
had ako been displaced, Germany became, more directly originated and decided; and he would not brook opposition, 
than it had ever before been, subject to the Frankbh sove- although, indeed, so commanding was his presence, and so 
reign. Not content with completing the conquest of the high the moral authority conferred by his great deeds, very 
(Jennan people, he made war on the tribes which harassed little opposition was ever offered. Popular assemblies 
their eastern frontier. The Avars, who held the greater of all kinds he discouraged, transferring their functions 
part of what is now Hungary, were thoroughly beaten ; to the counts. Not only were the rights of freemen 

and the Slavs, including the Czechs of Bohemia and limited, but severe hardships were imposed upon them by 

Moravia, and the Slavonic tribes to the north of them, as Charles’s incessant warlike expeditions. At any moment 
far as the Baltic, were also more or less effectually forced they were liable to be dragged from Aeir homes to some 
into submission. distant comer of the empire ; and while they were away, 

Tho Tlie great step taken by Charles on Christmas Day 800, their fields lay neglected, and their families suffered grind- 
imperial when at St Peter’s in Rome he was crowned Roman emperor, ing poverty. Wh&t made this evil most galling was the 
inte^ified the allegiance of his Gorman as of his other fact that its pressure was very unequally felt. Well-off 
subjects ; but it could not produce so powerful an impres- freemen knew how to purchase exemption from the counts, 
sion in (^rmany as in Gaul. Ultimately, however, it was in part of whose business was to see that the ranks of the 
Germany that rile significance of the step was fully revealed; army should be properly filled. It is true that Charles 

for, in becoming emperor, Charles created so splendid a treated severely offences of this kind ; but in such an 

prize, that later German kings could not resist the tempta- empire as his, it was impossible even for his Missi Dominici 
tion to grasp at it, and its possession proved their ruin. to find out every case of injustice. Thus the burden of his 
All the advautuges which attended the rule of Charles many wars fell to the largest extent on the poorer class of 
throughout his vast empire were shared by the Germans, freemen, who had but a sorry recompense in the gloiy 
The border countries he formed into ** marches,” over which their sacrifices reflected on their lord, 
he appointed margraves, whose duty was to administer Not content with the general allegiance due to him as 
justice in his name, to collect tribute, and to extend his king and emperor, Charles oompell^ many great land- 
conquests. Germany itself was placed under counts, who owners to take the oath of vassals ; he imposed a like con- 
did not merely, like the counts of an earlier time, execute dition on his prelates and counts. A man might be his 
sentences of the royal tribunals, but themselves de- vassal without possessing land ; but no land was granted 
dded questions of justice in accordance with local laws and by Charles except to those who were, willing to assume this 
the capitularies of Charles. Four times a year the whole intimate personal relation. As his conquests put vast 
country was visited by his Missi Dominici, who reported quantities of land at his disposal, especially in Saxony and 
as to the state of their districts, investigated grievances, on the frontiers, many freemen gladly swore to be his ^^men” 
and proclaimed the imperial decrees. Although he could in the hope that he would reward them for their services with 
not write, Charles was a man of true culture, and en- extensive benefices. On the other hand, large numbers of 
couraged education by causing schools to be established in , poor freemen became the vassals of their stronger neigh- 
connexion with cathedrals and monasteries. These schools hours, as there was a chance that the military demands 


were modelled on the famous school of the palace over i made upon them would thus be made rather less exorbitant, 
which Alcuin presided, and in whidi the emperor himself | By these changes, due either directly or indirectly to him, 
passed some of his happiest hours. By his magnificent Charles helped to build up that system of feudal tenures, 
basilica in Aachen (Aix-la-Chapelle), his favourite capital, the foundations of which had been laid by the first Mero- 
and by the palaces he built there and in In^lheim and vingian kii^ As in giving grMt temporal power to the 
Nimemn, he fostered a love of art among the more ad- church, so in establishing feudalism, he imagined that he 
vanced of his German subjects. was providing for the monarchy a steady support ; but in 

In Germany, as in Gaul, Charles treated riie clergy in the the latter case, even more than in the former, he prepared 
^"87* spirit in which he treated the papaqr ; he set up and put weakness and humiliation for those who came after him. 
down archbishops, bishops, and abbots, as if he were the After the death of Charles Germany remained for some 
supreme lord of the church, — which. indeed, in theory as time, in common with the other countries which compos^ 
wdl as in practice, he claimed to be. But the church never the Frankish empire, under the direct rule of his ^n, Louis 
had a truer friend* As emperor, he believed that his chief (Hlndwig or Ludwig) the Fiona On the division ef 
duty was to protect and to encourage it. and he was stimu- the monarchy, effected by the emperor in 817, in order 
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to teenn the aaocenion, Bavaria was given to Ida aeoond 
■on Lonia; the other parts of Germanj fell to hia eldest 
■on Lothair (Hlotbar)^ who received also the rest of 
the empire, except Aqoitania, which was the portion of 
Pippin, the youngest Tliis arrangement laked until 
the emperor fell completely under the power of his 
second wife, Judith, a Bavarian princess, who intrigued 
incessantly to obtain for her son Charles— afterwards 
"Charles the Bald”— a position similar to that of his 
half brothers. The emperor at last, at the expense of 
his son Lothair, marked off an important territoiy for this 
inconvenient cldldL ^ In the wary which followed, Louis the 
Bavarian firmly maintained his rights ; bathe disapproved 
the cruel harshness with which Ids father was treated by 
Lothair. In Germany the emperor was highly esteemed, — 
especially in Saxony, where ho softened the rigorous ^tem 
introduce by Charles, by sanctioning as far as possible a 
return to ancient popukr institutions. The result was 
that when he was virtually deposed by Lothair, and afte^ 
vards not only deposed but humiliated almost beyond 
endurance, the Germans warmly supported Louis the 
Bavarian in insisting that the emperor should be restored to 
imperial rights. For his services on these occasions Louis 
received extensive additions of territor}', and had he con- 
tinued to be fairly treated, he would have been the most 
effectual support of his father’s power. But the spirit of 
the gentle-hearted emperor was broken by misfortune, and 
when Pippin of Aquitania died, he was easily persuaded 
by Judith, who had come to an understanding with Lothair, 
to sanction a division of the empire by which his son in 
Germany would have been confined strictly to hb original 
possession of Bavaria. Louis instantly revolted; and it 
was in marching against him that the emperor fell sick 
and died, in 840, on a small island on the Rhine opposite 
Ingelheim. The last words of the dying sovereign were a 
messa^ of forgiveness to his rebellious son, 

LotmiLr at once aesumed the imperial dignity, and showed 
that he intended to demand the complete submission of his 
brothers, Louis and Charles. They combined against him, 
and in the battle of Fontenay, in 841, after fearful slaughter, 
defeated him. The armies of the allied brothers soon after- 
wards mot in Strasbuig, wliere they ewore to be true to each 
ether, Louis taking the oath, so as to be understood by 
the army of Charles, in a language in which we find the 
beginning of modern French, Charles in a German dialect, 
r Tn 843 the treaty of Verdan was signed. By this treaty 
Lothair retained the title of emperor, and received, in addi- 
tion to the Italian territory of the Franks, a long narrow 
kingdom, stretching from the Mediterranean up through the 
vdleys of the Rhone and the Rhine to the North Sea. This 
kin^om was called Lotliaringia, a name afterwards confined 
to the northern part of it along the left bank of the Rhine. 
To the west of Lotharingia was the kingdom of Charles, 
which included the greater part of what is now France. 
Louis received most of the German lands to the east of 
the Rhine, with the towns and sees of Mains, Worms, and 
Spires, on the western bank. 

Noldiing was farther from the intention of the brothers 
than finely to break up the Frankish state by this division. 
In relation to the outer world the empire was still considered 
a single power, as the kingdom had been after the death of 
Chlodwig^ more than three centuries before. And, after a 
time, it wes for a brief period reunited under one head. 
Still it is not an arbitrary impulse that has led historians 
to fix upon 843 as the date of the real beginning of the 
German as well as of the French kingdom. Although it 
can hardly be said that a true national life had yet reveled 
itself in Germany, at least the foundations of national life 
had been laid. For tlie first time Germany was ruled by 
a king who reigned nowhere else, and it could not but he 


that the people should slowfy acquire a sense of common 
interests 


Middle Medimal Period* 

Keen animosity soon revealed itself between Louis and 
Cliarles the Bold, and on one occasion when the former, 
acceptmg the invitation of certain West-Frankish nobles, 
rashly invaded his brother’s territory, he was made prisoner. 

He escaped without dishonour only by the intercession of 
Lothair IL, the emperor Lothair’s second son, who, after his 
father's death, had received the greater part, and ultimately 
the whole, of Lothair’s kingdom to the north of Italy. When 
Lothair II. died in 869, Charles the Bald pounced npon his 
territory ; but Louis the German had naturally something 
to say to this seizure of the whole prize, and in 870 the 
rival brothers signed the treaty of Mersen, by which Louia 
became possessed of most of Lotharingia or Lorraine. 
Germany at this time assumed very nearly the proportions New 
which it maintained during the Middle Ages. On the east bouud. 
its boundaries were the Elbe and the Saale ; to the west 
it reached to and included the vcdleys of the Meuse and the 
Moselle, taking in, among others, the important towns and 
dioceses of Utrecht, Aix-la-Chapelle, Metz, Strasburg, and 
Basel Franconia, which reached eastward from the Rhine 
through the valleys of the Neckar and the Maiu to the 
Saale, and extended also a little to the west of the Rhine, 
occupied the central position, and, as the home of the 
Franks, was the most important division of the kin^om. 

To the north and north-east of it were Saxony and Thur- 
ingia ; to the south, Alemanuia, or, as it now began to be 
called, Swabia ; and to the east of Swabia, in the valley 
of the Inn, Bavaria. There were five archbishoprics, those 
of Mainz, Treves, Cologne, Salzburg, and Bremen. 

Louis, who was on the whole the worthiest of tlie 
grandsons of Charles the Great, ruled his kingdom vigor- 
ously and efficiently. During his reign the Frankish 
empire was vexed tbronghout nearly its whole extent by 
the Northmen, whom the fame of Charles the Great had 
held in awe, but who now swept the coasts of northern, 
sonriierD, and western Europe with persistent fniy. The 
East-Frankish kingdom was, however, much less troubled 
at this time than the kingdom of the West Franks ; 
the mam evil with which Louis bad to contend was the 
arrogance of his Slavonic neighbours, Exactly to the east sIqvb^ 
of Franconia, from the Saule to the Oder, were the Sorabi, 
and to the north of them, between the Elbe and the Oder, 
the Wiltzi and Abotrites ; while along the Baltic coast, 
as far as the Vistula, in what is now Pomerania, were 
the Wends. To the south of the Surabi, behind the 
Bohemian Forest, were the Czechs of Bohemia and 
Moravia. All these Slavonic tribes Charles the Great had 
eiliier tlioronghly subdued or made tributary; and of 
course Louis the German claimed supremacy over them. 

But it was hard to make his claims good. While he was 
a very young ruler, a vigorous duke— Moimir^acquired a 
position of great power among the Moravians. Soon after 
the signing of the trea^ of Verdun, Louis, becoming 
alarmed at the growing influence of chief, advanced 
against him, and put in his place a chief named Rastislaus, 
on whose allegiaace he thought he could rely. But on bis 
way back he was defeated by the Bohemians, who were 
on good terms with the Moravians. From this time the 
Moravians were a source of mcessant anxiety to him. 
Rastislaus extended his kingdom far to the east, and 
formed alliances with the Bulgarians and even wiUi the 
Byzantine emperor; at the same time he stirred up 
the Bohemians and the Sorabi against Louis, and built 
strong fortresses on his westesn frontier. This gallant 
chkf, after much fighting, at the hands of his 

enemies, who put out his ^yss, and caused him to end hie 
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dajB in a moDiiteiy. But his snooeMor, Suatopluk, was 
not less energetic, end Louis was neyer able to oyermaster 

him 

The emperor Lothair’s successor in the empire was his 
eldest son Louis II., who receiyed as his kms^om the 
Frankish possessions in Italy. After his death CWles the 
Bald adroitly managed to secure the imperial crown. This 
happened in 875, mmost immediately before the death of 
Louis the German. Having succeeded so easily in regard 
to the supreme title, Charles fancied he might be able to 
unite the whole empire under his rule. But Louis hod 
divided Germany between his three sons, Carlman, Louis, 
and Charles ; and the second of these met Charles the Bald on 
the iield of Andemach, and by a decided victory convinced 
the West Franks that it was useless to hope for dominion 
east of the Bhine. The same sou of Louis the German 
forced Charles the Bald to give up such portions of Lorraine 
as had been ceded to him by the treaty of Mersen, so that 
the right of possessing the whole of this important terri* 
tory, which included the best part of what had been 
Anstrasia, was vindicated for the Germans. The two eldest 
sons of Louis soon died, and the kingdom passed into the 
Ch&rlea hands of the youugeat, Charles the Fat, a prince of indolent 
tlie Kai habits and feeble mind. He crossed the Alps, however, 
and was crowned emperor ; and, os the Northmen were at 
this time tormenting the West-Frankish kingdom, and no 
descendant of Charles the Bald was fit to cope with them, 
Charles the Fat was invited to become king of the West 
Franks. He thus ruled, with the exception of Burgundy, 
which at this time became an independent state, the whole 
empire of Charles the Great ; but the mighty fabric could 
not exist without the genius which had built it up. In 
North* Germany also the Northmen had made themselves more and 
men. troublesome. Time after time their skifiTs had pene- 

trated far up the Rhine ; they had plundered Cologne and 
Treves, and fed their horses over the grave of the great 
Charles himself, in his own beautiful basUico. His degen- 
erate great-grandson adopted the policy of buying them off, 
and when he reached Paris, to the disgust of his subjects, 
he pursued the same course. It happened that his brother 
Amolf. Carlman had left an illegitimate son, Amulf, whom he had 
made ruler of Carinthia, a countxy lying to the east of 
Bavaria, This young noble, who inherited the undaunted 
spirit of his forefathers, was indignant at the cowardice of his 
uncle; and when the latter, in 887, summoned an assembly 
in Tribur, Amulf, instead of obeying the summons, marched 
at the head of a powerful army against the emperor. 
Deserted even by his ministers, and unable to offer the 
smallest resistance, Charles was dethroned, and in a week 
or two afterwards died ; and Arnulf, notwithstanding his 
illegitimacy, became king. For some time after this, Ger- 
many was still called East Franeia, and the western kingdom 
West Franeia, but they never again had a common ruler ; 
they were now in all respects separate, independent states. 
The empire of Charles the Great had fallen to pieces. 

Amulf, following the example of Charles the Fa^ went 
to Rome and was made emperor. He could exercise but 
little authority in Italy, however, and soon returned. In 
890 the Northnen desolated the valleys of the Meuse and 
the Moselle, and Amulf, instead of buying them off, sent 
a^;ainst them a powerful army. As it was defeated, he 
lumself took the command in the following year. The 
Northmen occupied a strongly entrenched camp near 
Louvain ; and Axuvifu force, consisting mamly of cavalxy, 
teemed to be quite powerless. Leaping from his horse, 
he induced his men to fight beside mm on foot ; and they 
so stimulated by his valour that f6r the first time the 
dreaded enemy fled, leaving thousands of bodies on the 
deld. ^ They never returned in such numbers m toba ag^ 
t national peril The emperor had also te wage war with 


Ihe Moravians, but his efforts here were not crowned with 
like succesB. By this time the fierce and warlike Magyars 
had become a terror to eostsm Europe, and it occurred to 
Arnulf to ask for their alliance. They gladly assented ; and 
with their help he overcame one of the tlm reigning sons 
of Suatoplnk, and contrived to detach from Moravia the 
Bohemians, the Sorabi, and other Slavs whom Suatopluk 
^ joined to his kingdom. But at the time of his death, 
in 899, he had not succeeded iti breaking up the state estaU 
lished by this powerful warrior and his predecessor. 

During the nominal reign of Louis the Child— the last of Louu 
theCaroungian dynasty in Germany (899-911)— theOerman tbc 
people passed through one of the darkest periods of their 
history ; for when the Magyars heard that Arnulf had Magysn 
been succeeded by a child; they swept into Germany in vast 
numbers, and fearful was the havoc they caused in every 
part of the kingdom. At such a time as this it happened 
that there was no leader around whom the nation oould 
rally ; it was virtually defenceless, and year after year 
savage hordes retnrned, bearing away with them as much 
plunder as they could carry, and driving before them as 
many prisoners as they could control. Where the North- 
men had whipped with cords, these barbarians lashed with 
scorpions. 

During the wars with the Magyars, the Northmen, and Growtii 
the Slavs, feudalism made rap^ advances in Germany, offradol* 
Even in the days of Louis the German and Arnulf it was 
impossible for the sovereign to protect at all times every 
part of the kingdom. The people themselves were obliged 
to rise against their enemies, and, as in old times, they 
appointed herzogs or dukes for special warlike expeditions. 

These leaders, being chosen from the ancient ducal families, 
naturally began to think of restoring the power of which 
their fathers had been deprived ; and, as there never was 
more urgent need of strong local rulers, they found no great 
difficulty in gratifying their ambition. The first reigning i 
duke of whom we bear is Otto of Baxony, a country 
not only liable, like the rest of Germany, to the atta^ 
of the Magyars, but specially exposed to the Scandinavian 
sea-robbers and the northern Slavs. This duke ruled 
over both Saxony and Thuringia, Soon afterwards we 
hear also of dukes in Bavaria, in Swabia, in Lorraine, imd 
last of all, in Franconia. Having unusual opportunities 
of acquiring new lands, the dukes increased their power by 
granting them as fiefs to vassals on whom they could 
depend ; and many independent landowners were glad to 
obtain their protection by offering them homage. Multi- 
tudes of the humbler dw of freemen either were forced 
to change the tenure of their possessionB into a feudal 
tenure, or did so in order to escape from still greater evils. 

Thus, when Louis the Child died, the feudal tenure of 
land was the prevailing system in nearly all parts of the 
country. Even those who held their offices and lands im- 
mediately of &e monarch, like the dukes themsdve^ might 
still, in theory, be deprived of both ; bat in reality they 
asserted almost complete independence, rendering only such 
service to their lord as he could force from them, or as suited 
their convenience. The royal authority, nominaUy great, 
had become but a shadow of the authority exercised by the 
early Oarolingitn kings. , , 

Had Germany had no powerful external enemy, it is 
probable that it wodd now have lost the slight meism of 
unity to which it had attained. While Louis lived, the dukw 
were virtually kings in their duchies; and their natural twd- 
ency would have been to make th^elvss absolute rmers. 

But^ threatened as they were by the Migysrs, mth the Slavs 

andNorthmenalwaysroady to take advantage of their weak- 

neaa, they could not afford to do without a central 
ment Accordingly the noblea aiaembled at Foretteiaa, 
and by the advice of Otto, the aged duke Conrad 
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ni-W, of FriDconia was raised to the throne (911-918). He had 
OmmA I. aome exodlent qualities, and in quieter times would have 
done good service to Germany ; but he was rash i^d im- 
pulsiTe, and far too ready to submit to priestly influenoe. 
The dukes of Bavaria, Swabia, and Lorraine were not 
present at his election; and the choice displeased them, pro- 
bably because he was likely to prove considerably more 
powerful than they wished. Rather than acknowledge him, 
the duke of Lotharin^ or Lorraine traniferred his allegi- 
ance to Charles the Simple of France ; and it was in vain 
tint Conrad protested and despatched armies into Lorraine. 
With the help of the French king the duke maintained his 
groun^ and, for the time, his country was lost to Germany. 
Bavaria and Swabia yielded, but, mainly through the fault 
of the king himself, their submission was of brief duration. 
The rise of the dukes had been watched with extreme 
jealousy by the leading prelates. They saw that the inde- 
pendence they had hitherto eqjoyed would be much more 
imperilled by powerful local governors than by a sovereign 
who necessarily regarded it as part of his duty to protect 
the church. Hence they had done everything they could 
to prevent the dukes from extending their authority, and 
as the government was carried on during the reign of 
Louis the Child mainly by Hatto, archbishop of Mains, 
they had been able to throw considerable obstacles in the 
way of their rivals. They now induced Conrad to force a 
quarrel both upon Swabia and upon Bavaria, and the result 
was a series of wars in which he had only partial succesa 
AVliat was incomparably worse, his clerical advisers involved 
him in a struggle with Henry, duke of Saxony, son of the 
duke to whom he chiefly owed his crown. Henry was a 
man of great personal charm, a just ruler, strong, and brave. 
The Saxon people were devoted to him ; and his influence 
over them was intensified by the virtues of his beautiful 
wife, to whom he was known to be passionately attached. 
Conmd conunftted a profound mistake in making an enemy 
of a man like this ; and he lived to repent his error. On his 
death-bed he recommended the Franconian nobles to offer 
the crown to Henry, whom, with fine generosity, he recog- 
nized as the only man in the kingdom who could cope with 
the anarchy by which he had hiruelf been baffled. 
tssxoD The nobles of Franconia acted upon the advice of their 
dynMty. chief and king, and the Saxons were very willing that the 
duke they loved so well should rise to still higher honours. 
Henry I. Henry L (916-936) was one of the best kings Germany 
ever had, a bom statesman and warrior. His ambition was 
of the noblest order, for he sank his personal interests in the 
cause of his country ; and he knew exactly when to attain 
his objects by force, and when by calmness and moderation. 
By w^ concessions he almost immediately overcame the i 
opposition of the dukes of Swabia and Bavaria ; and some | 
time later, taking advantage of the troubled state of France, 
he accept^ the homage of the duke of Lorraine, which for 
many centuries afterwards remained a part of the German 

1* j * 


aving eatablished internal order, Henzy was able to 
tom to matters of even more pressing moment. In the 
ve^ first year of his reign the terrible Magyars, who 
had continued to scourge Germany during t^ reign of 
Oonrad, broke into Saxony and plundered the laud almost 
without hindrance. In 924 they returned, and this time, 
1^ good fortune, one of their greatest princes fell into the 
hands of the Germans. Henry restored him to 1^ country- 
men on condition that they should agree to a truce of 
nine years ; and he had the courage to undertake to pay, 
during this period, yearly tribute. The heedless barbamns 
accepted his terml^ and faithfully kept their word in regard 
to the imniediate lands of Henry, although Bavaria, Sw&ia, 
and Fianebnia they oocasionaUy invaimd as before. Ha 
made admirable use of the opportunity he had secured, 


confining his efforts to Saxony and Thuringia, the only parts 
of Germany over which he had strong control. In the 
souAem and western German lands, towns and fortified r«iti 
places had long existed ; but in the north, where Roman ^ < 
influence had but feebly extended, and where even the 
Fraidrs had not exercised much authority until the time of 
cWles the Great, the people still lived as in ancient times 
either on solitary farms or in exposed villages. Snch 
fortresses as Charles had built had been for the most part 
destroyed in the wars after bis time, and dmost the only 
attempts at fortification were to he found around the 
towers or castles of the great nobles, and the dwellings of 
the leading churchmen. Henry saw that, while this state 
of things lasted, the population could never be safe, and 
began in earnest the construction of fortresses and walled 
towns. Of every group of nine men one was compelled to 
devote himself to this work, while the remaining eight 
cultivated his fields, andallowed a third of their produce to 
be stored against times of trouble. The necessities of 
military discipline were next attended to. Hitherto the 
Germans had fought mainly on foot, and, as the Magyars 
came on horseback, the nation was placed at an immense 
disadvantage. A powerful force of cavalry was now raised, 
while at the same time the infantry weredrilled in new and 
more effective modes of fighting. Although these prepara- 
tions were carried on directly under Henry’s supervision 
only in Saxony and Thuringia, the neighbouring dukes 
knew what he was doing, and were stimulated to follow his 
example. When he concluded that he was almost ready, 
he made use of his new troops, before turning them against 
their chief enemy, the Magyars, to punish refractory 
Slavonic tribes ; and at this time he brought under tem- 
porary subjection nearly all the Slavs between the Elbe and 
the Oder. He proceeded also against the Bohemians, whose 
duke was compelled to do homage. 

At the expiry of the truce the Magyar messengers came Befei 
as usual for their tribute. They were sent away empty 
handed, whereupon a vast body of invaders crossed as in 
former years the frontier of Thuringia. Henry prudently 
waited until dearth of provisions forced the enemy to 
divide into two banda He tlien swept down upon the 
weaker force, annihilated it, and rapidly advanced against 
the remaining portion of the army. The second battle was 
more severe than the first, but not less decisive. The 
Magyars, unable to cope with a disciplined army, were cut 
down in great numbers, and those who survived rode iu 
I wild terror from the field The exact scenes of these con- 
flicts are not known, but few more important battles have 
ever been fought The power of the Magyars was not 
indeed destroyed, but it was broken, and the way was 
prepared for &e effective liberation of Germany from an 
intolerable plague. While the Magyars had been troubling 
Germany on the east and south, the Danes hod been irritat- 
ing her on the north. Charles the Great had established a 
march between the Eider and the Sohlei ; but in course of 
time the Danes had not only seized this territory, but had 
driven the German population beyond the Elbe. The 
Siucons had been slowly reconquering the lost ground, and 
now Henry, advancing with his victorious army into Jutland, 
forced Gorm, the Danish king, to become his vassal The 
(3erman lands were given back and it is probable that the 
march of Schleswig was at this time instituted. 

When this great king died, every land inhabited by a impoi 
German population formed part of the kingdom, and none anes < 
of the dnemes were at war either with him or among 
themsdves. Along the northern and eastern frontier were 
tributary races, and the country was for the time rid of an 
enemy whidh, for nearly a generation, had kept it in per- 
petual fear. Vast as were t^eM result periiaps Henry did 
even greater service in beginning the growth of towns 
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thron^ttt north Germany. He was not content with than Otto’s doings in France were his wtua with hie northern 
mereljr making them places of defence, he decreed that they and eastern neighbours. The duke of Bohenua, after a long 
should be centres for the adminstration of justice, and that struggle, was brought to submission. Among Ae SIstb skv* 
in them should be held all public festivities and ceremonies ; between the Elbe and the Oder the king was repiesented by ' 
he also instituted town markets, and encouraged traders Margrave Gero, one of his most important vassal a warrior 
to take advantage of the opportunities provided for them, well fitted for the rough work he had to do, loyal to his 
A strong check was thus imposed upon the tendency of sovereign, but capable of any treachery towards his enemies, 
freemen to become the vassalB of great lords. This move- and sometimes guilty of outrageous Ihis 

ment was made so powerful by the troubles of the epoch remarkable man conquered most of the country north of 
that, had no otlier current of influence set in, the entire Bohemia between the Oder and the Upper and Middle Elbe, 
class of freemen must soon have disappeared. As they Margrave Billuug, who looked after the Abotrites at the 
now knew that they could in the last resort find protection Lower Elbe, was less fortunate, mainly because of the 
without looking to a superior, they had less temptation to neighbourhood of the Danes, who, after the death of King Dimt 
mve up their independence, and many of them settled Henry, often attacked the hated Germans. At last they 
in the towns, where they could be safe and frea Besides made Billung prisoner, and Otto himself had to proceed 
maintaining a manly spirit in the population, the towns against them. Their king did him homage, and he re- 
rapidly added to their importance by the stimulus they established the march of Scldeswig, after which the mar- 
gave to all kinds of industiy and trade. grave made rapid way among the Abotrites and Wends. 

Before his deaths Henry obtained the promise of the Otto, having profound faith in the power of the church to 
nobles at a national assembly or diet in Erfurt to recognize reconcile conquered peoples to his rule, provided for the 
Otto I. his son Otto as his successor, and the promise was kept benefit of the Danes the bishoprics of Schleswig, Ripen, and 
Otto I. (936-973) began his reign under the most favour- Aarhuus; and among those which he established for the 
able circumstances. He was twenty-four years of age, and Slavs was the important bishopric of Brandenburg. In his 
to so high a pitch of honour had Henty raised the crown later years he set up the orchblBhopric of Magdeburg, which 
that, at the coronation festival, which was of unprecedented took in the sees of Meissen, Zeitz, and Merseburg, 
splendour, the dukes performed for the first time the Having secured peace in Germany, and begun the real Expadl 
nominally menial offices known as the arch offices of the conquest of the border races, Otto was by far the greatest tmo in 
German kingdom. These peaceful relations soon came to sovereign in Europe; and, had he and his successors refnsod 
on end. It was Henry’s aim to establish the dukes in to go beyond the limits within which he had hitherto acted, 
their rights, maintaining the royal authority rather by moral it is almost certaiu they would have established a united 
influence than by force. Otto, who was of haughty temper, monarchy. But a decision to which Otto soon came 
despotic, and ambitious, seems early to have resolved that deprived posterity of the results which might have sprung 
the dukes should act in the strictest sense as his vassals, or from the policy of bis earlier years. About this time 
lose their dignities. At the time of his coronation Germany Adelaide, the young and beautiful widow of Lothair, son of 
was virtually a federal state; he wished to transform it into King Hugh of Provence, having refused to marry the son 
a firm and compact monarchy. This policy speedily led to of Berengar, king of Lombardy, was cast into prison and 
a formidable rebellion, headed by Thankmar, the king’s cruelly treated. She appealed to the mighty German 
half-brother, a fierce warrior, who fancied that he had a sovereign, and the appeal not only touched bis sympathies, 
prior claim to the crown, and who had mana^d to secure but awoke an overmastering ambition, since the way was 
a number of followers iu Saxony. He was joined by the thus opened for a partial restoration of the Carolingian em- 
dukes of Franconia and Bavaria ; and it was only by the pile. At the head of a great force, accompanied by his son 
aid of the duke of Swabia, whom the duke of Franconia Ludolf and many of his chief nobles, be crossed the Alps in 
had offended, that the rising was put down, A second 951, and descended into Lombardy. He displaced Berengar, 
rebellion, led by Otto’s brother Henry, was supported, and was so fascinated by Queen Adelaide that within a 
among other nobles, by the dukes of Franconia and few weeks he married her. Ludolf, who had received 
Lorraina Otto again triumphed, and derived immense a promise of the German crown, saw his rights threatened 
advantages from his success. The duchy of Franconia he by this marriage, and returned sullenly to Germany. Ho 
kept in his own hands, and he granted Lorraine to Cdnrad, went to an old enemy of his father, the archbishop 
an energetic and honourable count, whom he still further of Mainz, and the two plotted together against the king, 
attached by promising him his daughter to wife. Bavaria, who, hearing of their proceedings, hastily departed, leaving 
on the death of its duke, was placed under Heniy, who, Duke Conr^ of Lorraine to attend to Itmy. Otto had 
having been pardoned, had become a loyd subject and friend already taken the title of king of Italy, and Duke Henry, 
of his brother. The duchy of Swabia was also brought who hoped to obtain a large addition to his duchy, joined 
into Otto’s family by the marriage of his son Ludolf with Queen Adelaide in urging him to assert the claims of tlie 
the duke's daughter. By these means he made himself old Frankish sovereigns. Conrad, however, soon appeared 
mastdr of the kingdom, as none of his immediate predeccs- with the intelligence that he had restored the Italian king- 
sois had been. For the time, feudalism in truth meant that dom to Berengar, although as a fief of the German crown, 

lands and offices were held on condition of service; the king This news being roughly received, Conrad took offence, 

was the genuine ruler, not only of freemen but of the and entered into the conspiracy of Ludolf and the arch- 

highest vassals in the nation. bishop. Otto, who did not suspect how deep were their 

Trouble In the midst of his troubles at home Otto had brought designs, paid a visit to Mainz, and there was compelled 

Vm perplexities upon himself by intriguing in the West- to take certain solemn pledges which, after his escape, he 

^ Franush kingdom against ** Louis d’Outremer.” Louis repudiated. War then broke out, and the straggle was ths Civil 

responded wil^ unexpected vigour, giving the signal for the most serious m which he had been engaged. In ^rraine, * 

second rising agbinst Otto by invading Alsace. He also of which Otto made his b»otber Bruno, archbishop of 

asserted a claim to Lorraine. When peace bad been restored Cologne, administrator, hia cause was triumphant; but 

in Germany, Otto penetrated far into France, and received the everywhere else dark clouds gathered over his he^ 

homoM of "Hugh the Great," his son in-law; but he soon re- Henry of Bavaria was deserted by his vassals; iu Swabia, 

ton^ and afterwards used his great influence in favour of in Frtmoonia, and even iu Saxony, the native land of the 

Louis against hh rebellions nobm Much more important kin^ his own duchy, the majority sided with the rebels, 
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li ii extremely remarkable that the movement acquired so 
nickly this force and volume. The explanation, according 
to some •historians, is that the people looked forward 
with alarm to the union of Germany with Italy and 
the empire There were still traditions of the hardships 
inflicted upon the common folk by the vast expeditions 
of Charles the Great, and it is supposed that they anti- 
cipated like evils in the event of his empire being once 
more set up. Whether or not this be the true explanation, 
the power of Otto was shaken to its foundations. At 
last he was saved by the presence of an immense external 
(>eril. The Magyars were as usual stimulated to action by 
the disunion of their enemies; and Conrad and Ludolf 
were guilty of the fatal crime and blunder of inviting their 
co-operation. This baseness disgusted the Germans, many 
of whom fell away from the enterprise, and rallied to the 
head and protector of the nation. In a veiy short time 
Conrad and the archbishop of Mainz submitted ; and al- 
though Ludolf held out a little longer, he tdu broke down 
and entreated to be pardoned. The archbishop was ordered 
to be closely confined in a monastery, and soon afterwards 
died. Lorraine was given to Bruno ; but Conrad, its former 
duke, although thus punished, was xmt disgraced, for Otto 
had urgent need of his services in the war with the Magyars. 
Defeat of The great battle against them was fought in 955 at the 
Maso’ars. Lechfeld, near Augsburg. They had never before appeared 
in such numbers, and there was a strong feeling on both 
sides that it was to be finally settled whether the work of 
King Heniy should be completed or wholly overthrown. 
After a fierce aud obstinate fight, in which Conrad with 
many other nobles fell, the question was deckled in favour 
of Germany and of Europe ; the Magyars were even more 
thoroughly scourged than in the battles in whigh Otto’s 
father had given them their first real check. The deliver- 
ance of Germany was complete, and from this time, notwith- 
standing certain wild raids towards the east, the Magyars 
began to settle in the land they still occupy, and to a^pt 
themselves to the conditions of civilized life. 

Otto Entreated by Pope John XIL, who needed a helper 
orowaed against King Bereng^, Otto went a second time to Italy, in 
empeior. • and on this occasion lie received from the pope the 
imperial crown. He did not return to Germany for more 
than two years; and in 966 he was again in Italy, where 
he remained six years, exercising to the full his imperial 
rights in regard to the papacy, but occupied mainly in an 
attempt to make himself master of the southern as well as 
of the northern half of the peninsula. 

Connex- By far the most important act of Otto’s eventful life was 
ion of hb assumption of the Lombard and the imperial crowns. 

His successors so steadily foUowed his example that the 
inpire sovereign crowned at Aiz-la-Chapelle claimed as his right to 
be afterwards crowned in Milan and in Roma Thus grew 
up the Holy Roman empire, that strange state which, 
directly descending, throuigh the empire of Charles Ae 
Great, from the empire of the Caesars, contained so many 
elementB foreign to ancient lifa We are here concerned 
with it only in so far as it affected Germany. Germany 
itself never until our own day became an empira It 
is tme that at last the Holy Roman empire was as a 
matter of fact conned to Germany ; bnt in theoiy it was 
something quite different. Like France, Germany was a 
Inin wdnmy bat it differed from France in this, that its 
king was alio king in Italy and Roman emperor. As 
the litter title made him nominally the secolar lord of 
the world, it might have been expected to excite the pride 
of his Oeeman subjects ; and doubtless, after a time, they 
did leein to think highly of themselves as the imperial race. 
But the evidence tends to show that at first thqr had no 
wish for this tumour, and would have much preferred had 
ruler limited himir*^ strictly to his own people. 


There are signs that during Otto’s reto they began to have 
a distinct consciousness of national life, their use of the 
word “deutsch ” to indicate the whole people being one of 
these symptoms. Their common suffennm, stru^^es, aud 
triumphs, however, account far more readi^ for this feeling 
than the supposition that they were elated by their king 
nndertaking obligations which took him for years together 
from his native land. So solemn wera^ the associations 
with the imperial title that, after acquiring it, Otto pro- 
bably looked for more intimate obedience from his subjects. . 

They were willing enough to admit its abstract claims ; but 
in the world of feudalism there was a multitude of estab- 
lished customs and rights which rudely conflicted with them, 
and in action, remote and abstract considerations gave way 
before concrete and present realities. Instead of strengthen- 
ing the allegiance of the Germans towards their sovereign, 
the imperial title was the means of steadily undermining it 
To the connexion of their kingdom with the empire they 
owe the fact that for centuries they were the most divided 
of European nations, and that they have only now begun 
to create a genuinely united state. France was made up 
of a number of loosely connected lands, each with its own 
lord, when Germany, under Otto, was to a large extent 
moved by a single will, well organized, and strong. But 
ths attention of the French kings was concentrated on their 
immediate interests, and in course of time they brought 
their unruly vassals to order. The German kings, as 
emperors, h^ duties which often took them away for long 
periods from Germany. This alone would have shaken 
their authority, for, during their absence, the great vassals 
seized rights which it was afterwards difficult to recover. 

But the emperors were not merely absent, they had to engage 
in struggles in which they exhausted the energies necessar) 
to enforce obedience at home; and, in order to obtain help, 
they were sometimes glad to concede advantages to which, 
under other conditions, they would have tenaciously clung. 
Moreover, the greatest of all their struggles was with the 
papacy; so that a power outside their kingdom, but exercising 
immense influence within it, was in the end always prepared 
to weaken them by exciting dissension among their people. 

Thus the imperial cn>wn was the most fatal gift that could 
have been offered to the German kings ; apparently giving 
them all things, it deprived them of nearly everything. 

And in doing this, it inflicted on many generations incalcul- 
able and nei^ess suffering. 

By the policy of his later years Otto did much to prepare iMreiM 
the way for the process of disintegration which he rendered of noSUi 
inevitable by restoring the empire. With the kingdom 
divided into five great duchies, the sovereign could uways 
have maintained at least so much unity as King Henry 
secured ; and, as the experience of Otto himself showed, 
there wDold have been chances of much greater centralization. 

Yet be threw away this advantage. Lorraine was divided 
into two duchies, Upper Lorraiue and Lower Lorraine. In 
each dnchy of ihe kingdom he appointed a palsgrave, whose 
duty was to maintain royal ikhts; and after Margrave Gercf 
died, his territory was divided into several marches, and 
placed under six margraves, each with the same powers as 
Gero, and having extensive lands. Otto gave op the 
practice of retaining the duchies either in his own hands or 
in those of relatives. Even Saxony, his native duchy, and 
Ihe chief source of his strength, was given to Margrave 
Billung, whose family long aterwards kept It. As a set-ofi* Tlie 
to the j^wer of the princes^-for the reigning immediate 
vaaial% of the crown ranked as princes— Otto, especially 
after m became emperor and looked upon himself as the 
protector of the church, immensely increased the importance 
of the pnlto. They received great 'Ififtf of land, were 
endowed with jurisdiction in criminal as well as civil cases, 
and obtained several other valuable sovereign ri|^ti. The 
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empmror’B idea was that, as church lands and offices could sible Otto placed himself at the head of a great army, and 
^ not be hereditary, their holders would necessarily faTour marched to Paris. The approach of winter compdled him 
the crown. But he forgot that the church had a head to return without taking the city, which was well fortlBed; 
beyond Germany, and that the passion for the rights of an but soon afterwards Lothair gave up all claim to Lorraine, 
order may be not less intense than that for the rights of a and peace was restored. At tliis time Lower Lorraine, which 
family. While the empire was at peace with the popes, Otto I. had added to the crown lands, was hdd as a fief of 
the prelates did strongly uphold it, and their influence the German sovereign by King Lothair’s brotlier Charles, 
was unquestionably, on the whole, higher than that of rude the last of the Carolings, whose claims to the French throne 
seicular nobles. Bub with the empire and the papacy in were afterwards put aside in favour of Hugh the Great 
conflict, they could not but abide, as a rule, by the autho- At last Otto was able to fulfil the wish of his heart, and 
rity which had * the most sacred claims to their loyalty, he did not again see Germany. His claims to southern 
From all these circumstances it curiously happened that the Italy were vehemently opposed ; and in 982 he stffiered a 
sovereign who did more than almost any other to raise the disastrous defeat at the hands of the Greek emperor’s sub- De 
royal power, was also the sovereign who, more than any other, jects and their allies, the Saracens of Sicily, — saving his life Ot 
wrought its decay. by a romantic adventure. The tidings of this crushing blow 

OftoH. Otto IL (973-983) had been crowned king and co- cast gloom over Germany, and in the north and east the 
imperator in his father’s lifetime. His troubles began Danes and Slavs, as if the spell by which the first Otto had 
within a year in Bavaria, which was now a very great held them was broken, attacked the Germans with an 
duchy, not only including the valley of the Inn, but audacity and a determination they had never before dis- 
reaching up along the western frontier of Bohemia and the played. With the Danes the Saxons were able to cope; 
eastern frontiers of Swabia and Franconia as far as the but the Slavs, who vehemently detested the German yoke, 
Bohemian Forest Henry, the brother of Otto L, had died fought with such desperate courage that much of the work 
soon after the battle of the Lechfeld, and had been sue- effected by Margraves Billnng and Gero was altogether 
ceeded by a young son, who, as he grew up, showed himself undone. They had seemed to be decisively conquered, but 
of BO contentious a disposition that he was known as Henry two centuries passed before they were beaten back to the 
the Wrangler. This young duke’s sister had married the position to which they had been reduced in the previous 
aged duke of Swabia, over whom she had absolute control, reign. Such wore the first fruits of the assumption of the 
so that the younger branch of the house of Saxony had imperial title. 

acquired an importance which the emperor could not affect About a year before his sudden death in Rome, Otto held Ot 
Civil to ignore. Taking offence at some action of Otto's, Henry a diet in Verona which was attended by the German princes, 
wan. the Wrangler conspired against him and rebelled. This They would not help him in his ItaliBn enterprise, which 
first rebellion was easily put down, but Henry soon escaped was extremely unpopular ; but they consented to recognize 
from the imprisonment to which he was condemned, and his infant son Otto as his successor. This child they took 
then Bavaria was the scene of a war which gave occasion back with them to Germany, and after the emperor’s death 
to great bloodshed. When at last Henry was overcome, his he was crowned in Aix-la-Chapelle. Henry the Wrangler, as 
duchy was taken from him and granted to one of the his near relative, was released from confinement and made his 
emperor’s cousins, a son of Ludolf, who had caused so guardian ; but as this restless prince soon showed an inclina- 
much anxiety to Otto 1. As this prince had already tion to secure the crown for himself, the infant king was 
received Swabia, Otto was able, without seeming to be harsh, taken from him and placed under the charge of his mother 
to deprive Bavaria of some of its importance. The southern Theophano. Afterwards, when she died, he lived with his 
part, Carintliia, which had hitherto been a march, was grandmother, the empress Adelaide. While these two 
separated from it and marlo a duchy ; and the eastern ladies acted, one after the other, os regent, the chief fuuc- 
march, Austria, was also taken away, and formally made tions of government were discharged by Willigis, archbishop 
over to Liutpold, of the Babenberg family, who had already of Mainz, a vigorous prelate who had risen from a humble 
ruled it for some time, and had proved himself a faithful rank to the highest position in the Germon Church. He 
vassal. Another member of the same house was invested was aided by the princes of the state, each of whom claimed 
with the Nordgau, a part of Bavaria to the north of the to have a voice in the supreme administration. Under 
Danube, which formed a sort of wedge between Bohemia on these conditions vigorous rule was impossible; so that daring 
the one hand and Franconia and Swabia on the other, the minority of Otto the royal authority was greatly weak- 
Having arrived at this settlement, Otto went to chastise the ened. In Bavaria, after the death of Henry the Wrangler, 
unruly Bohemians ; but while he was away war was begun the higher vassals, without waiting for the appointment of 
behind him by the new duke of Carinthia, who, forgetful a duke, returned to the ancient German custom, and elected 
of the benefits he had just received, rose to avenge the Henry’s son. A similar election took place in Thuringia, 
wrongs of his friend Duke Henry. The emperor hastily the head of which, although not a duke, ranked with tlie 
concluded peace with Bohemia, the duke of which did him chief aristocracy. And along the coasts of Friesland was 
homage ; and the rising was quickly put down. Henry formed a virtually free state, which was at a later time the 
was made over to the keeping of the bishop of Utrecht, and scene of a long-continued contest between the Frieslanders 
Carinthia received another duke. and the powerful counts of Holland. At the age of fifteen 

In his anxiety to obtain southern Italy, Otto I had Otto III (983-1002) was declared to have reached his 
secured, as wife for his successor, Theophano, daughter of majority. He had been so carefully trained in all the leam- 
the Byzantine emperor, to whom southern Italy belonged, ing of the age that he was called “ the wonder of the world,” 
Otto IL, having all his father’s ambition with much of his ' and a certain fascination still attaches to his imaginative, 
strength and haughtiness, and being in the full fiush of although somewhat fantastic, nature. His mother having 
youth, longed to get away from Germany and to claim these imbued him with the extravagant conceptions of the 
remote possessions. But he was detained for some time Byzantine emperors, he introduced into his court on amonnt 
by a sudden and unscrupulous invasion of Lower Lorraine of splendour and ceremonial that had hitherto been unknown 
in 978 by Lothair, king of France. So stealthily did the in western Europe. Most of his time he spent in Rome, Sot 
invader advance that the emperor and empress, who hap- and here he cherished a vast scheme by which he was to do 
pened at the time to be at Aiz-la-Chapelle, had just time much more than recall the empire of Charles the Great in 
to esoapi before the town was seized. As quickly as pos- its whole extent. As the heir of the Western emperors, and 
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grandBon of an Eastern emperor, he fancied that he was as little prosperous as in his mvemment at home, 
might unite the entire known world under his rule. Rome Boleslaiis, who was now a powerful soyereign, had oon- 
was to be its centre, and Germany bat a province. In this quered Bohemia and Lusatia ; and so amdous was Henry 
vagne design he was warmly enconra^ by Oerbert, the to win back these lands that, notwithstanding bis Christian 
greatest scholar of the day, whom, as Silvester IL, he raised seal, he obtained the alliance of certain Slavonic tribes by 
to the papal see. Silvester saw that in such an empire, undertaking that their religion should not be interfered 
with such an emperor, it would not be difficult for the with. Bohemia and Lusatia were for a time detached 
papacy to become the source of influence. Meanwhile from the Polish kingdom, but they were reconquered, and 
Germany suffered severely from internal disorder and from after a war of fourteen years the Pole was a greater ruler 
the inroads of her rude neighbours ; and when, in the year than ever. Henry went three times to Italy, and was 
1000->a year which Otto, with many others, feared might crowned Lombard king and emperor. Before he became 
see the end of the world — he visited his northern kingdom, emperor, in order to assert his right of sovereignty^ over 
there were eager hopes that he would smite the national Rome, he called himself king of the Romans ; and this was 
enemies with something of the vigour of his predecessors, the designation borne by his successors until they received 
But the imperial dreamer found it more interesting to ^ to the higher title from the pope. Uj> to this time a sovereign 
Aix-la-Cha^lle, and to descend into the tomb of the mighty crowned in Aix-la-Chapelle was simply “ king of the East . 
Charles, beside whose gorgeously arrayed body, as it sat Franks ’’ or king of the Franks and Saxons.’’ 
on its marble throne, he gave free scope to his fancy, — ap- The great nobles now met at Oppenheim, and elected to Fran- 

parently under the strange impression that his was a spirit the throne Conrad, a count of Franconia. The dukes of ooniao 
akin to that of the worldly and resolute conqueror. One Upper and Lower Lorraine, with a number of prelates, op- ^3^^* 

e practical step he did take, but it was in a direction contrary posed this choice ; but their objections were overborne, and Connd 

Ifli. to that desired by his subjects. The Poles, of wkom we hear Conrad II. (1024-39) seemed to have no reason to dread ^ ' 

first during the reign of Otto L, and who inhabited the internal enemies. Very soon, however, be had to battle 
country immediately to tlie east of the Oder, had since his vrith a formidable conspiracy, and during nearly his whole 
time owed a vague allegiance to the Germans. They were reign he was exposed to dangers of this kind ; for he was a 
now ruled by Boleslaus, a chief of an aggressive and deter- masterful king, looked with extreme jealousy on the rights 
mined spirit, who by ostentatious loyalty gained the good- the princes had acquired, and wished his crown to be the 
will of Otto III. The latter commissioned him to conquer symbol of a genuine central authority. He was remarkably 
the Pomeranians, a duty which he gladly and effectually successful in contending with rebellion; and the chief cause 
discharged, adding to the Pomeranians the Prussians and of his success was that he allied himself with a powerful 
some of the Bohemians. The large state thus formed the force, the significance of which had not been detected by 
emperor made independent of Germany, probably In the previous sovereigns. Hitherto the vassals of great lords^ Mediate 

hope that it might form the centre for a province of his the mediate nobles — ^had been very much at the mercy of &oblea - 

future empire. Its Christian missions were severed from their superiors. Conrad, seeing that he and they had 
the church of Germany and formed into a new Polish a common dan^r, made them more independent It was 
church ; and the emperor himself founded the head see at not until nearly the end of Ms reign that he issued his 
Gnesen, where his friend Adalbert had met a martyr’s famous edict in Italy, decreeing that no fief-holder should 
deatL This was done with the sanction of Pope Silvester, be deprived of his fief without judgment of Ms peers ; but 
who at the same time established an independent national he carried out this policy from the beginning in Germany, 
church in Hungry, and encouraged Stephen to become the and even from the judgment of a fief-holder’s peers there 
first Magyar king, by sending him from Rome a golden was a right of appeal to the royal tribunals. The result 
crown. of this policy was that the inferior fief-holders were unwill- 

Otto’s magnificent plans received a fatal shock from ing to follow their lords against the king. Thus when Duke 
the insubordination of the Romans, for whose city he Ernest of Swabia, Ms stepson, rose against Mm,and appealed 
designed so much honour. When he died, perhaps by to his men, as in old times, to make his cause their own, 
poison, there was no representative of the elder branch of they refused, ur^ng that the sovereign was the supreme 
the Saxon family, and several candidates came forward for protector of their liberties. Conrad soon revealed that 
iryll. the throne. Henry IL (1002-1024), son and successor of Ms object was the same as that which Otto I. long pur 
Henry the Wrangler, and therefore the great-grandson of sued, — not to do away with the duchies, but to get them, 

King Henry I. by a younger line, managed to reach Aix-la- if possible, under his immediate control The principle 
Chapelle before his chief rival the duke of Swabia, and was of inheritance he extended to the throne ; and in his case 
there crowned. As he had not been elected, he was obliged it was recognized, his son Heniy being crowned as his 
to humble hiniself by going about among the princes and successor soon after he Mmself became king. To young 
entreating their allegiance. His shattered health, querulous King Henry he granted Bavaria in fief, when the reign- 
tmper, and abject submission to priestly influence unfitted ing duke, by rising against him, forfeited his title ; and 
him for the great position to which he had raised himself, afterwarcLs, despite t& bitter opposition of the nobles, 
and his reign was an unfortunate one for Germany. For he invested the same prince with Swabia, the ducal family 
ten years civil war r^d iu Lorraine; in Saxony, too, torrents of wMch died out. Carinthia, being vacant, was given to 
uf bl^ were shed in petty quarrels. Hitherto it had been Conrad’s nephew. As Franconia ever since the time of Otto 
the ri^t of the crown, when a duke or other prince died, had remained in the hands of the sovereign, Saxony, Thur- 
to appoint his successor ; and obviously no royal right was in^, and the two Lorraines were the only duchies of whi(^ 
of greater importance. In Heniy ’s time the principle of Conr^ was not more or less master. 

inlieritanoe was virtually establish in favour of the im- When Conrad mounted the throne, the safety of Germany Neigh- 
mediate vassals of the sovereign. He the more willingly liras endangered from three different points. On the north 
made this ooneession tecaose of his extravagant generosity Denmark was ruled by Canute, the great English sovereign ; 
to the churdi, in wMch, like Otto L, he looked for his on the east was the wide Polish state, whose soveim^ 
main Bupport fie had his reward in the attachment of Boleslaus crowned himself king, and still had of 

the papacy, by which he was ultimately canonized; but he Bohemia aiid Lusatia ; to the south-east was Bimgary, 
SBOoeedednobetttf thanhispredecessonincounterbalaaciDg wMch, under Stephen L, was rapidly becoming organiied 
timseealarbyilwjqpiritaalprincia la hisfereiga warn he aad formidable power. Coarad was prudent enoughtoadr 
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in marriage for hia son Henry Oanute’a daughter; and in 
return he oeded to Danmark the march of BcUeewig. The 
Danes thus became the friends of the Germans, and were 
of sendee to them in keeping down the Wends. With 
Hungary, Conrad waged war, but not successfully, for, 
although a statesman, he appears to have been no great 
general He was more fortunate in Poland; Boleslaus 
having died, the Poles plunged into a furious civil war, 
and he was able to turn their disunion to his own advan- 
tage. Moreover, a youthful hero, Breteslans, an illegiti- 
mate son of the duke of Bohemia, having carried away 
from a convent a young German lady, a powerful noble^s 
daughter, whom he passionately lov^, and who had un- 
bounded influence over him, was induced to place his 
sword at the disposal of Conrad, and by a single raid he 
drove the Poles from Lusatia. Lusatia and Bohemia were 
thus restored to Germany, and the Polish ruler, who now 
claimed no higher title than duke, did homage to Conrad 
for his lands. 

In Italy Conrad was ill received, for although as emperor 
and Lombard king he was its lawful sovereign, the Germans 
were still looked upon as intruders, and by force alone they 
could maintain their rights. The event which at the time 
threw most lustre on his reign was his acquisition of the 
Bor- kingdom of Burgundy or Arles. It was bequeathed to him 
by Rudolf III., whose niece Gisela was Conrad’s wife. In 
1032 he was crowned, and was at once recognized by the 
German-speaking population. The others resisted, but 
in two years all opposition had been overcome, and he re- 
ceived in Geneva theiiomage of the leading southern nobles. 
This beautiful kingdom was full of prosperous cities, and 
its possession seemed to add incalculably to the power of 
the German kings ; but in the end it proved an occasion of 
humiliation rather than of strength. 

Henry Henry III. (1039-56), who had been crowned, while his 
HI. father was alive, king of Burgundy as well as of Germany, 
had none of the rudeness and recldess impulsiveness which 
marred Conrad’s great qualities; but he had the same 
decisive judgment, far-reaching ambition, and irresistible 
will In the later years of Conrad, Breteslaus, the young 
Bohemian prince who had served him so well in Lusatia, 
having succeeded his father as duke of Bohemia, waged war 
in his own interest against the disunited Poles, and easily 
brought their whole state into subjection. As he showed 
signs of wishinglo become an independent sovereign, Henry 
invaded his teri^ry, and so completely overcame him that 
he appeared before the king in Batisbon, barefooted and 
iu a penitent’s garb. Henry treated him generously, and 
was rewarded by receiving to the end of his reign the ser- 
vice of a loyal vassal ; and the young king also gained the 
good-will of the Poles by placing over them their lawful 
prince, Casimir, who willingly did homage for his land. 
The king of Denmark, too, acknowledged Henry as his 
feudal lord. Moreover, by several campaigns in Hungary, 
forced upon him by the violence of its king, Samuel, son- 
in-law of Stephen I., Henry brought that country for the 
first time, but only temporarily, into the position of a fief 
of ^ German crown. In Germany itself he acquired, 
during the first ten years of his reign, an authority which 
had been unknown since the days of Otto L His bitter 
enemy, Duke Gottfried of Upper Lorraine, who conspired 
against him time after time, and found powerful allies in 
certain Burgundian nobles and in the counts of Flanders 
and of Holland, was beaten down ; and he was able to dis- 
against the most powerful princes the laws of the 
Idngdom, and to force them to maintain the public peace. 
Under t^ severe and beneficent rule Germany eqjoyed a 

C riod of internal quiet such as ^e had proMbly never 
fore experienced. But even Henry could not permanently 
divert from its coarse the central political tendency of the 


age. The princes, convinced that his aim was to bring the 
duchies under his direct authority, and thus to create a 
monarchy which should have but one head, sullenly 
awaited their opportunity; and it came when, in 1052, 
after a ten months’ siege of Presburg, he was obliged tu 
retreat precipitately from Hungary. The influence of his 
great fame was shaken, and from this time he had to 
contend against warlike nobles. On one occasion he found 
out, only through the death-bed repentance of a rebel, that 
he was the object of a widespread conspiracy, which, had 
he remained in ignorance, would inevitably have succeeded. 

Even the mediate nobles, who had stood loyally by Conrad, 
were not his friends ; for his wars made serious demands 
upon them, and his administration of justice was often 
stricter in regard to their class than they quite approved. 
Although at the time of his death he was still one of the 
most powerful sovereigns who ever reigned in Germany, he 
was obliged to adopt a conciliatory policy,— even Duke 
Gottfried, after all his oiiences, being established in his 
duchy. 

At the beginning of Henry’s reign the church all over The 
Europe was in a deplorable condition. Simony in its basest 
forms was almost universally practised, and morality among 
the clergy was at its lowest ebb. The papacy, too, had 
sunk into a degraded state, its authority being annihilated, 
not only by the character of successive popes, but by the 
fact that there were at the same time three claimants of 
the Roman see. These evils were regarded with sorrow 
by Heniy, who was a man of sincere and rigorous piety. 
.^Bociatiug himself with the reforming movement which 
proceeded from Cluny, he not only commanded and pleaded 
with his prelates to put an eud to abuses, but resolved to 
stnke the evil at its root by stem exercise of his imperial 
rights. In 1046 he entered Rome at the head of an army 
which had secured for him in northern Italy such respect 
as had been given to noQerman ruler since Charles the Great, 
and summarily deposed the three popes whose contentions 
had caused scandal throughout Christendom. He then raised 
to the papal sec the bishop of Bamberg as Clement II., who 
crowned him emperor; and after Clement, when death 
made fresh appointments necessary, three other German 
popes, Damasus IL, Leo IX., and Victor II. Under these 
popes a now era began for the church and for the papacy. 
Behind the two latter was the stern, unfaltering, high- 
minded Hildebrand, who, as their adviser, silently prepared 
the way for his own memorable term of rule. In thus 
reforming the papacy, Henry III. fulfilled what was regarded 
as the noblest duty of his imperial office; but he also 
sharpened a weapon whose keen edge was first tried against 
his son. 

The last years of Henry IIL form a turning-point in 
German history. Great kings and emperors came after 
him; but none of them- possessed the direct, absolute 
authority which he freely wielded ; even in the case of the 
strongest, the forms of feudalism more and more interposed 
themselves between the monarch and the nation, and at 
last royal authority virtually altogether disappeared. The 
process was hastened by the uufortunate fact that Heniy 
IIL wBBjsncceeded by a child. The infant king, Henry I V. H^y 
(1056-1106), was at first in charge of his mother, the 
empress Agnes, a lady of excellent qualities, but too gentle 
for a position which demanded the exercise of stem 
virtues. Her rule was jealously watched by Anno, arch- 
bishop of Cologne, a rigpd churchman of imposing per- 
sonality, cold to the ordinary interests of the world, but 
passionately devoted to his order. Discouteuted by the 
predominant influence of the bishop of Augsbu^ at courts 
be managed, by a clever trick, lo get possession^ of the 
king and the insignia of royalty. Agnes, knowing his 
power, and deserted by her friends, retired from the regency ; 
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0&e-/7- tad Anno began forthwith to rule the Btate. By and by 
he WEB compelled by the diet to share his duties with 
Adalbert, archbbhop of Bremen, who was not less ambitious 
than Anno, but was as gay, sociable, and worldly as his rival 
was proud and morose. In the end Adalbert made himself 
complete master of Henry, who thus grew up under the 
most diverse influences. The young king was generous, and 
endowed with considerable intellectual gifts ; but, passing 
as he did from the gloomy palace in Cologne, where he 
lived a monk’s life under terrible censors, to the palace in 
Bremen, where he was petted and flattered, he became 
wayward and self-willed. He assumed the duties of govem- 
.mentat theage of fifteen, and soon made enemies of nearly 

Axony. all the chief princes. In Saxony, where, like his father, 
he held his court, he excited by a series of injudicious pro- 
ceedings intense hostility. THiile the Ottos were in pur- 
suit of the imperial phantom, a number of the crown lands 
in this duchy had been seized by nobles whose descend- 
ants now held them. Henry insisted on restoring these ; 
and, as Henry L had taken possession of the domains of 
his Carolingian predecessors, so Henry IV. claimed the 
domains of his Saxon predecessors. As if this were not 
enough, he built a number of fortresses which the free 
peasantry imagined were intended for prisons ; he kept in 
confinement the heir to the duchy, and he persistently 
spoke of the Saxons in a tone of supreme contempt All 
classes were thus combined against him ; and in 1073 the 
universal discontent found expression in a vast popular 
assembly, attended alike by freemen and by nobles, and in 
which — such was the gratitude of the church for royal 
favours — a leading place was taken by the archbishop of 
Magdeburg and by the bishop of Halbertstadt, the former 
the brother, the latter the nephew, of Archbishop Anno. 
Henry was surprised by a band of rebels in his fortress of 
Harzburg, near Goslar. Attended by a few followers he 
escaped, and appealed to the princes for support i but he 
could not compel their aid, and of free will they would 
grant him nothing. After tedious and degrading negotia- 
tions, in which he was accused of every kind of crime, he 
was at last obliged to yield the demands of his enemies. 
As these demands did not include the destruction of the 
fortresses, the peasants, fancying they were betrayed, refused 
to lay down their arms, and stormed through the duchy, 
not only battering down the detested buildings, but even 
destroying the c^pel of the Harzburg fortress and com- 
mitting acts of desecration with ruthless fuiy. This so 
alarmed the princes, both spiritual and secular, that Heniy 
was able to advance with a large army into Saxony, where 
in 1075 he gained a decisive victory, and re-established the 
authority of the crown. 

sgory While Germany was in this confused state, Hildebrand 

^ had become pope, as Gregory YIL, and in 1075 he issued 
his famous decree against the marriage of the clergy and 
against their investiture by laymen,— for boldness and 
▼astness the most magnificent policy ever devised, since, 
had it been effected, the pope must have become the 
secular os well as the spiritual lord of C^tendom. So 
quickly had the reforming zeal of Henry III. made the 
papacy a power which threatened to overshadow the 
worid. To the decree as to investiture it was impossible 
for any sovereign to submit, and in Germany there were 
stronger reasons than elsewhere for resistance. Half Ae 
land of the country was held by the clergy, and most of it 
had been granted to them^ because, in virtue of their feudal 
relation to the sovereign, it was supposed that they would 
be his most efficient helpers. Hm the feudal tie been 
broken, the crown would soon have vanished, and the con- 
stitution of medissval socie^ must have undergcne a 
radical change. Henry, who had hitherto treated the new 
pope with excessive fespect^ and was believed at the Vatican 
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to have no strength of character, now aunounoed his inten- 
tion of going to Borne and assuming the imperial tide. 

Tlie pope, to whom the Saxons had been encouraged to 
make obmplaint, responded by sending back certain mes- 
sengers of Hent/s, with the command that he should do 
penance for the crimes of which his subjects accused him. 
Enraged by this unlooked-for arrogance, Henry summoned 
a synod of German bishops, who declared Hildebrand 
deposed. The answer was a bull excommunicating the 
German king, dethroning him, and liberating his subjects 
from their oath of allegiance. 

Never had a pope ventured to take so bold a step. It Effect of 
was within the memory of even young men that a German Henry^e 
king had dismissed three popes, and raised, one cifter^j^ 
another, four of his own prelates to the Roman see. And ti™, 
now a pope attempted to drag from his throne the sucoesBor 
of this very sovereign. The effect of the bull was tremen- 
dous ; no other was ever followed by equally important 
results. The princes had long been chafing under royal 
power ; they h^ shaken even so stem an autocrat as Henry 
III., and the authority of , Henry IV. was already visibly 
lowered. At this important stage in their contest with the 
crown a mighty ally suddenly offered himself, and, with 
indecent eagerness, tliey hastened to associate themselves 
with him. Their vassals and subjects, appalled by the 
invisible powers wielded by the head of the church, hu[>- 
ported them in their rebelliousness. Henry had looked for 
no such result as this ; he had not comprehended the influ- 
ences which lay beneath the surface, and was horrified by 
his unexpected isolation. At a diet in Oppenheim he in vain 
humbled himself before the princes. They turued from him 
coldly, and decided that the pope should be asked to come 
to Germany to investigate, along with themselves, the accusa- 
tions brought against him ; that if, within a year, the sen- 
tence of excommunication were not removed, the king should 
l(>8e his crown ; and that in the meantime he should live in 
retirement. 

Now came the strange scene at Canossa which burned Snene at 
itself into the memory of Europe. For three days, iti the Canowm 
depth of winter, the representative of the Csesars, clad in a 
penitent’s shirt, shivered in the outer court of the Countess 
Mathilda’s castle, entreating to be admitted into the pope’s 
presence. No other mode of escape than complete subjec- 
tion to Gregory had suggested itself, or was perhaps pos- 
sible ; but it did not save him. Although the pope in a 
manner forgave him, the German princes, being resolved 
not to miss the chance which fortune had given them, met 
in his absence and deposed him, electing Rudolf, duke of 
Swabia, as his successor. But Henry’s bitter humiliations 
transformed his character ; they brought out all his latent 
capacities of manliness. From being a wilful, thoughtless 
lad, he became a resolute man, with many evil traces 
indeed of his irregular training, but with a deep conscious- 
ness of his rights, and a fixed determination to maintain 
them. 

The war that foUowed— the war of investitures— was the War of 
opening of that tremendous struggle between the empire 
and Ae papacy, which is the central fact of mediesval history, 
and which, after two centuries of conflict, ended in the 
exhaustion of both powers. Its details belong more to 
the histoiy of Italy than to that of Germany, but in 
Germany its effects were most deeply felt It was now 
that the si^n plucked the bitter fruits of the seed planted 
by Otto I k wsuming the imperial crown, and both by 
Otto and Ml giredeoessors and successors in lavishing 
worldly poim Vfon the church. In the ambition of the 
spiritual and the iscular princes the popes had an immense 
engine of offence against the emperors ; and they unscru|i- 
nlonsly turned it to the utmost advant^e. The most loyal 
frieuds of the emperors were the cities. Th^ had beea 
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itMditj mwing up, MpediUj i& theShine oouutiyand in 
MmAerD (Annanj, and oonld nofebnt see that they had far 
moce to fear from the princes than from the crown. Hence, 
when Henry returned to Qermany, Worms, Spires, and 
many other towns opened their gates to him, and freely 
contribntad of their wealth ; and towards his successors they 
pursued a like ^licy. 

After several indecisive battles the rival king, IludoU, was, 
in 1080, defeated and slain. Henry then carried the war 
into Italy, where he was crowned emperor by hii own anti- 
pope, and in 1065 Hildebrand died an ezUe from Borne, 
almongh with unbroken spirit. In Germany two other 
rival kings were set up, Hermann, count of Luxembourg, 
and Ekbert, margrave of Meissen; but they were only 
partially successful, and after the death of the latter in 1089, 
had Germany followed her own impulses, there would have 
been peace. In the papacy, however, Henry had an impla- 
cable foe ; and again and again, when he seemed to be on 
the point of complete triumph, it kindled anew the smould- 
ering embers. His son Conrad was stirred up against him 
in Italy ; and in Germany, when he was near the end of 
his days, his second son Henry was induced to head a 
ifirtit dangerous rebellion. During lus reign the first crusade 
took place, and he suffered severely from the pious zeal 
which it expressed and intensified. The movement was 
not in the end favourable to papal supremacy, but the 
early crusaders, and those who sympathized with them, 
regarded the enemies of the pope as the enemies of re- 
lipon. 

UeniyV. Pope Fsschal IL did not doubt, after the death of 
Henry IV., that he would immediately triumph, but he was 
mistaken. Henry V. (1106-26), who had promised, with 
unounscious irony, to treat him as a father, went on, like his 
predecessors, investing prelates with ring and staff, and, 
when expostulated with, replied that he could not be ex- 
pected to give up a right which had belonged to all pre- 
vious kings. War broke out anew, and, as in the time of 
Henry IV., the pope found enthusiastic supporters among 
the princes. One of the most ardent of these was Lothair, 
whom Henry V. himself had made duke of Saxony, after the 
extinction of the Billung line, by which for a century and a 
half the duchy had been ruled Henry’s chief friends were 
the two Hohenstaufen princes, Frederick and Conrad, to the 
former of whom Henry IV. gave the duchy of Swabia when 
Rudolf became his rival king, while the latter was created 
by Henry V. duke of Franconia, a country which had been 
attached to the crown lands since the time of Otto I 
These two brothers were enthusiastic imperialists, and up- 
held with persistent courage the cause of their sovereign on 
the repeated occasions on which he went to Italy to chastise 
the pope. At last, in 1122, peace was restored by the con- 
cordat of Worms. By this compromise, which was forced 
by exhaustion upon both parties, the right of electing the 
prelates was granted to the clergy, and the emperor resigned 
the right of investing them with ring and staff. On the 
other ^nd, it was arranged that the elections should take 
place in the presence either of the emperor or of his repre- 
sentative, and that he should invest the prelates with the 
sceptre. The papacy was thus very far from realizing the 
great schemes of HUdebrand ; still, even in regard to the 
particular question in dispute, it gained solid advantages, 
and ito mneral authority was incomparably more important 
than it had been half a century before. ‘ For it bad wa^ed 
war^ on the emperor himself ; instead of acknowledging 
its inferiority as in old times, it bad claimed to be the 
hif^est power ; it had even attrapted to dispose of the im- 
pmal crown as if the empire were a .fief wmdi it granted 
of its good will ; and it liad found out that it could at 
any time hamj^r, perhaps paralyse, imperial authority, by 
•xmting strife in Germany. 


Oonoor- 
list of 
Wonns. 


The Franconian dynasty died out with Henry V., and 1080 
Lothair, duke of Saxony, was elected to succeed him. Lothair 
(1126-37) excited the enmity of the "Hohenstaufen princes both 
by demanding that they should give up certain crown lan^ ^ 
which had been with their duchies. Unable 

to defend himself against them without help, he secured a 
powerful ally by granting his daughter in marriage to Henry Hen? 
the Proud, grandson of Welf, a prince whom Henry IV. the 
had made duke of Bavaria. As tnis vehement noble soon 
succeeded to Bavaria, and was also invested with Saxony, 
he became by far the greatest subject in Qermany. Never- 
theless, the duke of Franconia and the duke of Swabia 
withstood him, and not until within three years of the 
emperor’s death were they forced to crave for peace. A 
considerable portion of Lothair’s reign was spent in Italy ; 
and Innocent II. claimed that when he received the im- 
perial crown he did so as a vassal of the pope. 

Nothing could indicate more clearly than this factBsun 
how much of their old power the German kinra had lost. ^7^ 
It was not past hope that even yet some of their former 
splendour might be restored; and for a brief period mon- 
archy did again stand high. Still, its foundations were 
sapped. Incessant war, both at home and in Italy, had 
deprived it of its force; it liad lost moral influence by 
humiliations of whicli the scene at Oanossa was an extreme 
type. Steadily, with unwearied energy, letting no oppor- 
tunity escape, the princes had advanc^ towards independ- 
ence, and they might well look forward to such a bearing 
in regard to the kings as the kings had formerly adopted in 
regard to them. 


Later Medioevd Period, 

Henry the Proud was confident that he would succeed Hohi 
Lothair; but, by a hasty and irregular election, Conrad, duke 
of Franconia, was chosen king. Conrad III. (1137-62), an 
impulsive and not very wise ruler, found himself at once in 
serious perplexities. Henry the Proud, knowing that evil 
was designed against him, rebelled, whereupon he was 
declared to have forfeited his duchies ; and Saxony was 
granted to Albert the Bear, a strong and truly great Saxon 
noble, while Bavaria fell to Leopold, margrave of Austria. 

Thus again the country was ravaged by war, for Henry the 
Proud, although he was unpopular in Bavaria — the duchy 
he had inherited — was powerfully upheld in Saxony, which, 
ever since Henry IV. had alienated it, had always been 
ready to join in an attack on the monarchy. Henry 
suddenly died, but the struggle was continued by his brother 
Duke Wolf ; and, but for the opportune death of some of 
the chief combatants, among them. Leopold of Bavaria, it 
seemed probable that it would go hard with the king. Welf, 
hoping to be made Leopold’s successor, agreed to a com- 
promise, by which Saxony, with the assent of Albert the 
Bear, was granted to Henry — afterwards Henry the Lion— 
the young son of Henry the Proud. Bavaria, however, was 
in the end given to Henry Jasomirgott (so called from his 
habit of saying “ Ja so mir Gott helfe ! ”), margrave of 
Austria, a rough noble, who was afterwards found to have a 
decidedly inconvenient temper. Welf again took to arms, 
and for years contended with his rival. Notwithstanding 
this and many other sources of confusion, Conrad wasBecom 
persuaded by tho passiunate eloquence of St Bernard to 
take part in the second crusade. He came back broken, 
dUpiiited, and near his end, to find Henry the Lion at the 
head of a great army, claiming Bavaria in addition to Saxony, 
claim which Conrad in vain attempted to dispute. 

Germany now passed under one of the greatest of her Freda 
sovereigns, Frederick Barbarma (1162-90), nephew of 
King Conrad, and son of the Frederick, duke of Swabia, 
who had fought along with Conrad against Heniy the Rond. 

He waa a man of large and noble nature, capable, indead» 
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it milted, ot gnat liaidmeiB, bat a |^onate low pf 
jtitioe, with luvnaehing idiali, nady to battle with 
giflMitio diffloaltiai, yet knowing how to noogniee and 
a«S^t to the inevitable. Allied to the Wdb throngh 
Ui mother, and having a penonal legaid for Henry the 
Lion, he was anxious to bring to an m the strife of the 
Welfic and the Hohenstaofen f amilieii and began hh re^pi 
by promising to secure for Henry the dnchy of Bavana. 
For his adventarons and imaginative spirit the splendour 
of the imperial namo had an irresistible charm ; and two 
years after he ascended the throne, in 1164, he went to 
Rome to be crowned emperor. After this the best years 
of Ids life were spent in Italy, where, in his obstinate 
straggle with the lombard cities and with Pope Alexander 
lIlThe chiefly acquired his fame. Although it was con- 
ducted on Ids side mainly with German troops, it properly 
comes under Italian history, in which the record of his reign 
forms a bloody page, while his name is associated with one 
of the most peaceful and prosperous periods in the internal 
hbtory of Germany. 

flamy The promise that Bavaria should be granted to Henry the 
^ Lion was not easily fulfilled, for Henry Jasomiigott dog^dly 
^ refused to give it up. At last, however, Frederick, after 
his return from his first expedition to Italy, in 1156, recon- 
ciled the surly prince by detaching Austria, his native 
march, from Bavaria, and making it a duehy with certain 
special privileges, — an important step in &e process by 
which Austria gradually b^ame the centre of a powerful 
state. Henry the Lion then became duke both of Bavaria 
and of Saxony. This prince often gave offence by a 
haughty and aggressive dispoBition, but few German dukes 
won so true a title to ^e good-will of posterity. Since the 
time of Otto 11. and Otto IIL the Slavonic countries to the 
east of Saxony had been very imperfectly held in subjection. 
Henry devot^ himself to the conquest of the territory 
along the shores of the Baltic, and he succeeded as no one 
before liim had ever done. But he was not a mere con- 
queror j he built towns and encouraged those which already 
existed, founded bishoprics in the newly-won lands, and 
planted in them bodies of industrious colonists. While he 
was thus at work, a similar task was fulfilled a little to the 
south of him by Albert the Bear, the first margrave of 
Brandenburg, who, by just and energetic mle^ worthily pre- 
pared the land for its great, although far-o^ destinies, 
rndft- Early in his reign, by settling a dispute between two 
rick's brothers who claimed the crown of Denmark, Frederick 

brought the king of that country once more into the 
position of a vas^ of Germany. He broke into Poland 
also, and compelled its ruler to do homage, and, in return 
for great services rendered in his Polish campaign, raised the 
duke of Bohemia to royal rank, — a change which in no way 
affected his duties to the German crown, but which gave 
him a certain precedence over all other subject princes. 
The king^ of Hungary, although no attempt was made to 
subdue him, became a useful ally of Frederick. Thus the 
andent fame of Germany, which was lost during the con- 
fusion that came after Henry IIL, was to a large extent 
reatond in the neighbouring countries. Frederick re- 
aaserted the royal authority in Burgundy, and added to 
the kingdoffli by right of marriage, Upper Burgundy, or, as 
bSesMl it was afterwards called, Franche Comtd. Internal quiet 
PM- he established by strictly applying such laws as existed 
sgainst those who should br^ the peace ; and the robber 
noUee never fbond a more implacable enemy. The 
dties flonriilied during his reign, and he attached them to 
himself by gmating to many of them the very liberties 
whidi, Iqr a too litm interpretation of his imperial righi»i 
he withheld fom the eities of Lombardy. Tet, with all 
thi^ttendMee appear Id Imve been en t hu A m ti ca^ 
to UttL They followed him time after time into Italy, 


going throngh incredible Bufferings that he might amert 
claims which were of no advantage to them, and which had 
been a curse to their nation. On one occasion, when a too 
confident legate read before the diet a papal latter, which 
seemed to imply that the empire was a fiid of the papacty, 
indignant murmuis broke from the assembly, and the lue 
of the offender was saved only b^ the intervention of 
Frederick himself. The secret of this great popnlarilr was 
partly the national pride excited by his foreign achieve- 
ment partly the ascendency which his gemos nve him 
over other minds, partly the conviction that, while he would 
abate noting of his rights, he would ask no more than the 
laws of the empire sanctioned. 

In the later years of Frederick’s reign, Henry the Lion FiUof 
had the misfortune to incur his deep displeasure. The 
duke, rendered arrogant by success, positively refused, 
because his conditions were not admitted, to attend the 
emperor in the Italian campaign which resulted in the hital 
battle of Legnana Ascribing this defeat wholly to Henty, 
Frederick returned to Germany resolved to work his ruin. 
Summoned on three different occasions to attend the diet, 

Henry held doof ; whereupon, by judgment of his peers, 
he was condemned to the loss of both his duchies. After 
some resistance lie submitted ; but the utmost favour he 
could secure was permission to retain Brunswick and 
Luneborg, while his term of banishment to England was 
reduced from seven years to three. Bavaria was granted to 
Otto of Wittelsbach, but it lost much of its importance, for, 
among other changes, Btyria was taken from it and made 
a separate duchy. Baxony was finally broken up^ The 
duchy was confbied to a comparatively small territory to the 
east of Brunswick and Liiueburg, and conferred upon Ber- 
nard, son of Albert the Bear, while most of the western half 
of the country was attached, as the duchy of Westphalia, to 
the archbishopric of Cologne. The chief prelates of Baxony, 
and many of the most important vassals of the duke, sow 
as the counts of Oldenburg, of Holstein, and of Schwerin, 
were made virtually independent of all control save that of 
the crown. Frederick’s object in thus disintegrating the 
two greatest duchies in the kingdom was, by playing ofl 
the nobles against each other, to secure imperial authority. 

But, in reality, he made it doubly certain that the princes 
would one day shake off imperial power altogether; for 
it was incomparably more diflScult for the sovereign to con- 
tend with scores of petty nobles than with two or three 
great lords. 

Towards the close of Frederick’s career fortune appeared Last 
to smile upon hinu Germany was at peace; even in Italy, Tmti ot 
since the force of events bad persuaded him that the time 
was past for too severe a straining of his lawful claims, he 
had been well received by the cities which had wrought 
him so much disaster; pope and emperor were temporarily 
reconciled ; and, by the marriage of his sou Henry with the 
princess Constantia, he had reason to hope that the empire 
would soon include Nfiples and Sicily. Besolving that 
sunset M his life should be even more splendid than its 
dawn, «e nndertook the third crusade, and started with a 
great onny for the Holy Land. When the news reached 
Germany l^t he had been drowned, men felt that evil days 
must come, since the elements of strife could no longer be. 
controlled by his strong hand. 

Evil days did not, however, come iu the time of Henry 
TL (1190-97), who, although without his father’s greatness 
of soul, had his determinatiou and energy. ]m1y by 
means of the Immense ransom obtained from his prisoner 
Bidiard of En^nd, he was able to beat down raiiit- 
ance in the sontii Italian kingdom to which his marriage 
entitled him ; and the papacy was more completdyauljMt 
to him than it had ever been to Frederick. In Germany 
he was so powerful that he not oily secured ihedeetioii A 
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iuB iafant Boa Frederick as king of ihe Bodibob (as a king 
elected darina the lifetime of aa emperor was now and 
henceforth •oJled)« bat he made proposals that the crown 
ihoald be declared hereditary. To secure this important 
sndi he offered so many ooncessious that» but for his sudden 
doathi it would probably hare been achieved. 

Great as was Henry ’a authority, there had been a danger- 
ous conspiracy against even him, and after his death the 
princes who had taken part in it refused to recognise his 
son. There was now a doable election, those who were 
favourable to the Hohenstaufen dynasty choosing Philip, 
Henry’s brother, their enemies appointing Otto, son of 
Henry the Lion. Had Germany had no relation to the 
papacy, or had the papacy continued as weak as in the days 
of Henry VI., there could have been no doubt how the 
strife would end. A large majority of the princes were on 
Philip’s side, and his personal character commanded univer- 
sal respect, while Otto was a man without principle, harsh 
and violent But, to Germany’s misfortune, the papal see 
was at this time held by Innocent IIL, a pope in whom 
were revived the ambition, statesmanship, and force of 
Hildebrand. After a little delay he decided for Otto, and 
thenceforward for some years the country was desolat^ by 
civil war. Even with the help of the pope, Otto by and by 
lost ground; and Philip, had he not been murdered, in 1208, 
would soon have been universally acknowledged After 
his death, however, there was no longer any excuse for war, 
and Otto IV. was crowned emperor. Wliile his position 
was undecided he remained a humble suppliant of the pope, 
but after his coronation he cast aside his pledges, aud began 
to act as an independent sovereign. Up to this time 
Frederick, the son of Henry VI., had lived in his southern 
kingdom, nominally under the guardianship of Innocent, 
but in reality left to be trained by the severe discipline of 
practical life. Although the pope did not altogether like 
him, he now resolved to punish Otto by bringing forward this 
young prince as a candidate for the German throne. A party 
among the princes was easily induced to elect him, and in 
1214 he started, full of youthful hope, on his journey across 
^the Alps. In the period which followed, he displayed an un- 
i surpassed power of managing men ; while Otto, thinking to 
icgure him by indirectly striking a heavy blow at his patron 
the pope, was short-sighted enough to leave Germany and 
to support John of England against the French king, 
Philip Augustus. In the battle of Bouvines, memorable 
alike in the history of England, France, and Germany, his 
fate was sealed. After so crushing a defeat nothing 
remained for him but to make way for his rival by with- 
drawing from public life. 

Frederick II. (1212-50), if not the strougest, was per- 
sonaUy the most brilliant, of the German kings. With the 
medittval passion for adventure he combined the intellectual 
freedom and culture of a modern gentleman. A lover of 
peltry, of science, and of art, he was also a great statesman ; 
with a power of will which the most adverse circumstances 
could not break, he knew how to adapt his policy to 
changing oircumstanoes, and how to move men by appealing 
at one time to their selffshness and weakness, at another to 
the most ideal qualities of human nature. And for outward 
splendour his position never was surpassed, since, when he 
died, be possessed no fewer than six crowns, — ^the imperial 
crown, and the crowns of Germany, Burgundy, Bom- 
bay, Sicily, and Jerosalem. But Germany, his proper 
kingdom, profited not at all by his magnificent gifts. In 
1220 he left it for a space of 15 years, to accomplish his 
famous omsade, to cany on his bitter contest with the 
Lombard dties and Pope Gregory IX., and to rule Sicily, 
with an insight into its needs that made it the most pros- 
peroBS land in Ohriatendom. In his absence he was repre- 
Muted ia Germany by his yaong son Henry, who was 


crowned king of the Bomans, and in whose name the 
country governed by two snocessive regents. Through- 
out the kingdom the princes did very much what seemed 
good m lAeir own eyes ; and in the north a confused warfare 
was carried ou between the Germans and the Danes. A 9 
there was now no powerful Sucon duke to uphold l9io 
northern interests of the kingdom, and as the central Govern-* 
ment did not choose, or was unable, to act with energy, dio 
Danes had decidedly the best of this struggle, and extended 
their power along the Baltic coast. At the same time 
Prussia was conquered for Christianity and for civiiucatioii 
by the knights of the Teutonic Order, who here slowly built 
up the state which ultimately, in association with Braudeu- 
burg, was to influence so profoundly the course of histoiy. 
Crusading knights from alL lands came to their help against 
the Prussian heathen, and their strength was permanently 
increased by their union with the Knights of the Sword, 
who, before their appearance in Prussia, had been subduing 
Livonia and Courlaud. In all these countries Christian 
institutions were introduced, aud German settlers brought 
with them the peaceful arts. 

As young King Henry grew up, he displayed none of the 
good characteristics of his house, and in 1235 he openly 
rebelled. So confident was Frederick of his own position 
that he entered Germany with only a few peraonat attend- 
ants, and his presence had the effect he anticipated. At 
Mainz, amid circumstances of unprecedented pomp, he 
held a diet which was attended by nearly all the princes, 
and Henry was solemnly deposed. Yet Frederick was in 
reality watched with sullen suspiciou. The princes did net 
xnow what might be implied in his extraordinary display 
of imperial power; they resented his evident dislike of 
their country ; as loyal sons of the churdi, they could not 
but hold somewhat aloof from one who was believed to bo 
at heart a Mahometan. It was significant of the limits of 
his influence that, in declaring private war to be unlawful, 
he had to except cases in which justice could not be ob- 
tained ; and that, although desirous of setting up courts of 
justice which should m^e private war unnecessary, he 
could only establish a tribunal from whose jurisdiction 
princes of the empire were excluded. 

Some years after this, the gulf between Frederick and 
the nation was further widened by his indifference to a 
fearful danger by which Germany was threatened. Hordes 
of Mongols appeared on the eastern frontiers, yet Frederick 
had neither counsel nor help for his subjects ; the peril was 
warded off iudopendently of him by the brave margrave, 
Henry of Liegnitz. At that time he was once more almrbed 
by his Italian wars. In Innocent IV. he found an enemy 
quite as persistent as Gregory IX. lunoceut grasped at 
the old aud well-tried weapon, the ambition of the princes ; 
and he succeeded so far as to induce a number of them, 
mostly prelates, to accept his sentence of deposition, and to 
appoint a rival king. The king of their choice was Henry 
Baspe, landgrave of Thuringia, a rude noble, who ex 
tended his territories at the expense of those of his dead 
brother, husband of the famous St Elizabeth of Hungaiy. 
Frederick’s younger son, Conrad, who had some time before 
been elected king of the Bomans, resisted the parsons’ king, 
as, Henry Baspe was popularly called ; and the rebellion did 
not at any time assume dangerous proportions. After 
Henry Baspe’s death, the papal party elected William, count 
of Holland, a prince who had no quality to recommend him, 
except that he was young and weak, and therefore likely to 
be a willing tool in the himds of his friends. Had Frederick 
chosen to leave the Lombard cities, he might still have found 
sources of strength in Germany ; but lie preferred toTemmn 
at what he oomudered the centre of his eaapire, and Eii^ 
Oonrad had not influenoe enough to restore harmony. At 
the fjme of the emperor’s death, when he was almost ready 
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M t new •pringftt his enemies, bat when to the worH 
he seemed to heve lest everything, the prospects of hk sup- 
porters were dark indeed. They seknowled^ Conrad IV. 
as Aeir lai^ul sovereign, but h^ too, fooght in Italy rather 
thra at home, and the country continued till his death, 
in 1254, to be tom by the two contending factions. 

With Kiim Conrad IV. the Hohenstamen line came to 
an end in Germany, and William of Holland received a 
nominal allegianca In two years he followed his predeces- 
sors, and then there was a doable election, that of Alphonso, 
king of Castile, and Richard, earl of Cornwall, brother of 
Henry IIL of England. Richard was crow^ but he 
went to Germany only three times, and the majority of his 
subjects probably hardly knew his name. Alphonso never 
even visited the country of which he also claimed to be the 
sovereign. 

The age of the Hohenstaufen emperors is, in many 
respects, the most interesting in the medieval history of 
Germany. Everywhere there were dramatic contrasts of 
chiuacter : in the innumerable struggles of the time we are 
struck, now by heroic devotion, again by almost incredible 
selfishness ; a gay enjoyment of the world as it is existed 
side by side with dmost superhuman spiiitualitv. Chivalry 
was in full bloom, with much in its nature that was fan- 
tastic and insincere, but keeping alive a beautiful ideal of 
manliness, courtesy, and generosity. Women never held a 

a iier place, nor, ou the whole, did they ever resptmd more 
ly to the honours freely lavished upon them. The 
excitement of the crusades, contact with the life of Italy 
(in that age presenting so many elements fitted to awaken 
even dull minds), and study of the Proven 9 Bl poets revealed 
worlds that had ^n hitherto unknown ; while the national 
genius for the first time flowered in the romances and lyrics 
of the Mionesauger. In the cities, magnificent churches in 
the Gothic style gave expression to high aspiration, and 
gratified a cultivated feeling for art And the problems 
of ^vemment were seen in new lights, partly from the 
study of Romau law which passed from Itdy to Germany, 
partly from the summaries of native custom in the Sach- 
senspiegel” and ^'SchwabenspiegeL” Altogether, Germany 
has seen no more fascinating epoch, none more full of life, 
movement^ and colour. 

PoiiUoi) Yet it was iu this age that the German nation utterly 
iggt its political strength. Even after Lothoir the Saxon, 
Simony ^ sovereips rigidly confining themselves to their 

kingdom might have mastered the many influences 
which were making for disunion. But the Hohen- 
staufen family, like their Saxon and Franconian pre- 
decessors, wooLd be content with nothing short of world- 
dominion ; and thus the crown which had once been signifi- 
cant of power and splendour gradually sank into contempt 
Under the strong rule of Frederick ^rbarossa and his son 
the process was temporarily stopped, but only to advance 
the more rapidly when they wei*e gone. Daring the con- 
fusion of the civil war carried on by Otto IV. and Hiilip, 
the princes, being subject to hardly any check, seized crown 
lands and crown rights ; and the mischief was too extensive 
to be undone by Frederick II. In 1220, in order to secure 
the adhesion of the church to his son Henry, he formally 
confirmed the spiritual princes iu their UHorpations, agreeing 
not to inteoduoe into their territories, without their consent, 
new eoinage^ or customs, or tolls, fifteen years later the 
nhd king, Henry, was isolated by similar advantages being 
granted to the secular princes. The two pragmatic aanc- 
tfams in which Frederick made theae conceasions formed 
the lawfol basis of the independence of the princely class. 
Bndi antheritj as he reserved he could ill exercise from a 
distant land in whidi his energies were otherwise occupied. 
His snecsssom esn hardly be said to have exe^ 

dsid any authocilj whaler; and thqr lost hold of tlie 


[mistost. 

border oouutrisB vdiich had hitherto been dependent upon 
or connected with Germany. Denmark and Pdumd 
rendered no homage thenceforth to the Qsnnan crown, and 
Burgundy was gr^ually absorbed by Frtnee. 

The country was not now divld^ into a few duchies OlaiMs 
whicl^ with skilful management, mi^t still en difficult ^ 
emergencies liave been made to act together. The age of 
the great duchies was past As we have seen, Bavaria was 
riiom of extensive lan£i, over which new dukes were placed, 
and the duchy of Saxony was altogether broken up. 

Swabia and Franconia also ceased to have dukes, and 
Lorraine gave place to the duchy of Brabant and other small 
immediate states. Thus there were prelates, dukes, pals- 
graves, margraves, landgraves, counts— forming tc^thor 
a large body— each of whom claimed to have ne superior 
save the emperor, whose authority they and their predeces- 
sors liad slowly destroyed. All immediate nobles were not 

E rinces j but even petty knights or barons, who possessed 
ttle more than the rude towers from which they descended 
upon passing travellers, if their only lord was the emperor, 
recognized no law save their own will. Another independ- 
ent dement of the state was composed of the imperial cities. 

So loim as the emperor really reigned, they epjoyed only 
such liUrties as they could wring from him, or as he volun- 
tarily conferred. But when the sovereign’s power decayed, 
the imperial cities were really free republics, governing 
themselves acoordi^ to their own ideas of law and iustice. 

Besides the imperid cities, and the princes and other im- 
mediate nobles, there were the mediate nobles, the men who 
held land in fief of the highest classes of the aristocracy, and 
who, in virtue of this feudal relation, thought themselves 
entitled to look down upon allodial proprietors or freemen, 
and upon simple burghers. There were also mediate towns, 
acknowledging the supremacy of some lord other than the 
sovereign. Beneath all these, forming the mass of the 
agricultural population, were the peasantry and the serfs, 
the latter attached to the land, the former ground down by 
heavy taxes. 

The period which followed the death of Conrad IV., called Great 
the Great Interregnum, was made good use of by the princes kterreg- 
for the extension of their territories and the confirmation 
of their authority. On several ocoasions the crown had The 
seemed to be on the verge of becoming hereditary ; but the riectora. 
jealousy of the papacy, and the growing influence of the 
aristocracy, had succeeded in keeping it elective. Although 
each election needed the sanction of the whole class of 
immediate nobles, the right of appointing the king had long 
been virtually in the hands of the leading princes. During 
the bterregnum, mainly through the influence of Pope 
Urban IV., it was definitely transferred to the archbishops 
of Mainz, Cologne, and Treves, the houses of Wittelsbach 
and Saxony, the margrave of Brandenburg, and the king of 
Bohemia. After tliis the electors became a distinct element 
in the state. Their importance consisted in this, that they 
could maintain the existing disunion by imposing rigid con- 
ditions on candidates for the crown, and by taking care that 
it should be conferred on no prince likely to be dangerous 
to the aristocracy. 

Up to the time of the interregnum the territories of a Division 
prince were never divided among nls descendants, the reason of prind 
that, although the private fiefs of the princes wereP^^ 
nereditary, their offices as rulers were in theory at the dis- 
posal of iht crown. This principle was now set aside. 

Otto, duke d Bavaria, of the house of Wittelsbadi, had 
become by miziiaga lord also of the Rhenish palatinate. 

Alter hie death thm extensive lands were ruled in common 
by bis two sons ; but a formal division soon took pla^ 
by which the powerful family of Wittelsbach was separated 
into two branches, the Palatine and the Bavarian. The 
amall duchy of Saxony was also divided into two duchiee, 
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thit of Witteobeig and that of Lananbnrg^ the former to the policy pursued by the Frenoh kings, and it was pursued with laa 
south, the latter to the nort^ of the great march of Branden- splendid effect But Rudolf invariably fafonred the princes I 'lO 
burgi About the same time there were like divisions in rather than the cities* The latter had a peculiar class of 
Nassau, Bmnswidc, Meissen, and Holstein. It was thus citisens called "pfahlbhiger,’’ who dwelt in the open country 
practie^ysettled that the offices and territories, as well as the beyond the city palisades, and could claim the protectior 
private flefs, of the princes were hereditary, to be disposed of the city authorities. As freemen were able, by becom 
of by them at their pleasure. This being thoroughly esta^ ing pfahMrger, to escape from the tyranny of local 
blished, it would have been hard, perhaps impo^le, even despots, the princes vehemently opposed the right of the 
for a sovereign of the highest genius, to reassert in anything towns to receive them. Rudolf not only took the side 
like its full extent the royal authority. The process of of despotism in this important struggle, but harassed 
division and subdivision which steadily went on broke up and weakened the cities by subjecting them to severe 
Germany into a bewildering multitude of principalities ; but imposts. He had all the sympathies and pregudices of 
as a rule the members of each princely house held together a noble ; and the supreme object of his life was not to 
* against common enemies. Ultimately they learned to ar- increase the authority of the state, but to add to the 
range by private treaties that no territory should pass from greatness of his own family. In this he was brilliantly 
the family while a single representative of it survived. successful Some years after the fall of Ottocar he obtained 
Import- This consolidation of the power of the princes was con- the assent of the princes, notwithstanding their dislike of 
temporary with the rise of the cities into new importance, the scheme, to the granting of Austria, Btyrio, and Camiola 
too dues. destruction of imperial authority compelled them to in fief to his son Albert. Carinthia was given to Mein- 
organise their resources, so as to be at all times prepared hard, count of Tyrol, on condition that on the dying out of 
against ambitious neighbours. They began to form leagues his male line it should fall to Rudolfs descendants. Thus 
which the greatest princes, and combinations of princes, Rudolf made himself memorable as the founder of the house 
could not afford to despise. Of these leagues the chief at of Hapsburg, which from his time formed one of the most 
this time was the Rhenish Confederation, which was founded influential forces in the national life of Germany, 
by Mainz and Worms, and which, within a year of its In vain Rudolf sought to obtain the crown for his son ; 
formation — so pressing was the need of union — included the electors would not take a step that might endanger 
about 70 cities, — among them Cologne, Strasburg, Basel, their special rights. Guided mainly by the archbishop of 
and towns far to the east and north, such as Nuremberg, Cologne, they chose Adolf, count of Nassau (1291-98), a Adoli 
Erfurt, and Bremen. Great importance was also acquir^ noble of even less importance than Rudolf had been. He 
by the Hanseatic League, which had originated some time had, however, a considerable reputation for valour and 
before the interregnum in a treaty of alliance between ability. Edward I. of England persuaded him to form an 
LUbeck and Hamburg. It ultimately included more than alliance against France. Instead of applying the large sum 
80 cities, and became one of the greatest commercial powers sent from England to promote the objects of the alliance, 
in Europe. Adolf was unprincipled enough to expend it in the purchase 

A political system which allowed the princes to do as they of Thuringia from the wortliless landgrave, AlWt tbe 
pleased was exactly to their liking ; and had they been able Degenerate. As the transfer was resisted by Albert’s sons, 
to follow their own impulses, it is improbable that they it led to a war in which Adolf was opposed by several 
would have placed over the country even a nominal king, princes. In his general policy he was much more enlight- 
But the papacy intervened. It found fi-om its troubles at ened than in these wretched proceedings, for he detected 
home and from its diminished northern revenues that it what had escaped his predecessor, the value of the cities as 
would still be convenient to have in Germany a sovereign the true support of the monarchy. He relieved them of 
who would, like his predecessors, be the protector of the some of their burdens, and upheld them in the controversy 
church. Pope Gregory X. therefore, after the death of respecting the pfahlbiirger. Taking alarm, the electors 
Richard, let the electors know that if they did not choose met, and by an irregular vote proclaimed him dethroned, 
a king he himself would appoint one. This threat was Adolf resisted, but lost his life in a battle near Worms, 
effective. The electors met, and raised to the throne Now that there could be no pretext for asserting that the Albei 
Radolfl. Rudolf, count of Hapsburg, a petty Swabian noble who was crown had been obtained by inheritance, Duke Albert of 
supposed to be too unimportant to do much harm. Rudolf Austria, Rudolfs son, was chosen to be Adolfs successor. 
(1273-91), however, proved himself to have much more Albert 1. (1298-1308), like his father, made it his principal 
energy than the electors supposed. For a long time the object to extend the power of his bouse, and he came very 
most powerful prince in Germany had been Ottocar, king near to securing Bohemia and Thuringia ; but his schemes 
of Bohemia. He had by marriage and conquest obtained were cut short by a violent death. Although a hard, stem 
a great territory beyond his uativo state, including the man, ho had a keen sense of justice when his selfish interests 
Austrian poBsessions of the house of Babenberg, of which were not involved, and few of the German kings possessed 
the male line had died out. As he had himself expected so atrongly practical an intelligence. He eucouraged the 
to receive the German crown, he refused to do homage to cities even more effectually than his predecessor, and was 
the new sovereign, who could not for a time compel his not content with issuing proclamations against private war, 
allegiance. At last, in a great battle at the Marchfeld, but formed alliances with the princes in order to enforce his 
Ottocar was defeated and slaia Rudolf has often been decrees. The serfs, whose wrongs seldom attracted notice 
called the restorer of the German kingdom, but he has no in an age indifferent to human dignity, found a friend in 
real claim to this honourable title. In the later years of this severe monarch, and he protected even tbe despised and 
his life he made some attempts to maintain the public peace, pefsecuted J ews. 

and he distinguished himself by the vigour with which ho Albert’s successor was Henry, count of Luxembourg. Henrj 
punished robber barons j he also won back some of the Henry VII. (1308-13) was fortunate enough to obtain for ^ 
crown lands and dues which had been stolen during the his sou John the crown of Bohemia, but the aggrandisement 
interregnum. But he made no essential ohimge in the con- of his family was not the main object of this remarkable 
dition of Germany. There was but one way in which a sovereign, the last of the German kings of the old, grandv 
king conld hope still to overcome the arrogance of tbe ambitious type. It was the memory of the empire w.hich 
princes, and that was to encourage the cities and to form stirred his blood ; and from the beginning of his rei^ he 
with them a close and enduring allianoe. This was the looked forward to the assumption of the Lombard and 
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imperial eruwna. Hii purpose of erossing ihe Alps at the 
kaad of a mighty force was bailed with delight in Italy by 
the Qhibelline faetioa, whose aspirations found noUe ntte^ 
anoe in Dante’s prose; but the empsror Uved too short a 
time to fulll the hopes of his friends. The effect of the 
ceanezion of Germany with the empire was in his time, as 
in former ages, altogether miaohievous; for before starting 
for Rome he tried to conciliate the princes by adding to 
their already enormous privilages and by repressing the 
energies of the cities. 

The electors, with their usual dread of the crown besom- 
ing hereditary, would not appoint Henry’s son, John, the 
yi)nng king of Bohemia. But Uiey were unable to agree 
en auy one else, and the result of their disputes was a 
doable election— one party chooeiug Frederick the Fair, 
djke of Austria, sou of Albert L ; another, Louis, duke of 
B ivaria. War at once broke out aod lasted for al^ut nine 
years. In 1322 the rival claims were set at rest by the 
battle of MUhlbeig, in which Frederick’s army was deci- 
sively routed. Louis had no personal Ul-will to his op- 
ponent, who was the friend of his youth ; and in 1325 he 
agreed that they should rule in common. Frederick IIL, 
however, being without strength of character, sank into 
inaienificance, and iu 1330 he died. 

The success of Louis lY. (1314-47) in the war with 
Fr^eriek was to a large extent due to the imperial cities, 
which clung to him from the first. They not only willingly 
paid high taxes, but made splendid voluntaiy contributions; 
and they often stimulated anew the king of their choice, 
when he himself would have preferred to give up a struggle 
in which the sympathies of most of the princes and nobles 
were with his enemy. Ho was even more indebted to 
the memorable conflict between the house of Hapsbnrg 
SwlM and the League composed of Schwys, Uri, and Unterwalden. 
The inhabitants of these districts claimed to have never owed 
allegiance to any sovereign save tho emperor. Although 
this claim had been confirmed by King Adolf and Henry 
YIL, the dukes of Austria would not recognize it; and 
when Frederick was chosen king by his party among the 
electors, he sent bailiffs into the country to bring it under 
the rule of bis family. Probably the tyranny of these 
officers, although it occurred at a later time than that to 
wliich the Tell legend refers, afterwards gave rise to the 
romantic tales which gathered around the name of the 
mythical champion of Swiss independence. At any rate 
it brought on a conflict between Austria and the confed- 
erates, which strained the resources of Frederick at the very 
time when he needed them in defence of his royal claims. 
It was not only Louis who profited by this straggle, for 
the splendid battle of Morgarten Pass laid the foundation 
of the structure which we now see in free Switzerland. 

Rela- Had Louis been a wise prince it would have been easy 
ttons of for him to rise to a great position after the battle of Miilil- 
^ ^**3 J ^*it he was wayward, treacherous, and selfish. He 

pijMcy. Diortally offended King John of Bohemia, who hod been of 
great service to him, but who now became his bitter and 
nnrelenting enemy. Pope John XXII., stirred up by 
Charles IV. of France, who had some hope of obtaining the 
empire for himself, took advantage of the strife of ihe two 
princes, and arrogantly claimed that the German crown 
could not be worn but with papal sanction. When Louts 

R ve the answer that ww to bo expected, the pope responded , 
ezcommutticatinghia] and by placing under the interdict 
ai! plaees by wbi<m he should be supported. Thus it 
•een^ that tbe ancient struggle between the papacy and 
the empire was to be revived ; but the pope and his French 
mister had altogether misread the signs of the times. The 
priaees had no longer, as in former ages, reason to dread 
an ambitious ruler; the kingdom was their own, and there- 
fore tb^ eonld not tolerate that its destinies shoi^ 
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decided by a foreign power. Em tte spiritual priiMec for 
the most part toSk this view. The ebctois had of come 
the strongest of all motives for resisting the papal 
since, had it been eonoeded, they would have bm deprived 
of tiheir importance. As for the cities^ th^ had stood 
beside the empire in tbe most difficult crises of its eoutest 
with Borne, and they were not likely to desert it now. 
Encouraged, or rather driven forward, by the national 
sentiment, Louis continued to maintain the indeMndence 
of his erowu, and even made a descent upon Italy, where 
he was crowned emperor by his own anti-poM. This 
enterprise ended disastrously, but it made no difference in 
the conditions of tbe controversy. Louis was personally 
very much frightened by the possible consequences of ez- 
oommnnioation, and intrigued incessantly with Pope John 
and his successor Benedict XIL to be taken back into tbe 
church. In order to win papal favour he basely betrayed 
Edward III. of Englaud, with whom he bad formed an 
alliance against the French king, Philip VI. Tbe nation, 
however, stood fast, and in 1338 the electors, with the 
q^ption of King John of Bohemia, met at Ben^ near 
Ooblentz, and formally declared that the German king and 
emperor, if appoint^ by a mejority of the electors, 
received his anthority from God idone, and needed not 
papal sanction in the exercise of his rights. This dedara- 
tion was accepted as the fundamental law of the empire 
by a diet which Louis summoned in Frankfort, and which 
was largely attended by princes, nobles, aod citizens. 

Louis did not maintain the popularity forced upon him Unpopu* 
by this conflict. His greed of territory for his family made of 
him so unscrupalouB, and excited so many jealousies, that [y 
the Bohemian king succeeded in forming a party against 
him ; and in 1346 a number of the electors voted his de- 
position, and appointed in his place Charles, margrave of 
Moravia, King John’s son. The cities persisted in their 
loyalty, and few of the princes were willing to involve 
themselves in auotber great war ; so that for a time the 
sentence of deposition no effect. But after King John 
had met his death, fighting heroically despite his blindness 
08 the French king’s ally, on the field of Cr4cy, Charles, 
who succeeded him on the Bohemian throne, began to make 
vigorous preparations ; and probably tlie sudden death of 
Louis prevented Germany from beiug once more rent by 
civil strife. 

Notwithstanding the defects of Louis’s personal character 
his reign was one of the most important in German history. 

The claim of tbe papacy to political supremacy received in 
his time its deathblow, and the popes themselves sowed tbe 
seeds of the spiritual alienation from Borne which was 
effected at the Beformation. In regard to tbe public peace, 

Louis persistently followed the lines laid down by Alberti. 

He encouraged the princes to form alliances for its mainten- 
ance, and at the time of bis death such alliances existed in 
all parts of the country. To the cities he usually showed 
himself a faithful friend. In many of them there had been 
for more than a century a struggle between the old patrician 
families and the guilds composed of workmen and trades- 
people. Louis could not always follow his own impulses ; 
but whenever he could, he associated himself with the latter 
party, llus in his day the government of the imperial 
cities became more democratic, and industry and trade 
flourish^ as they had never before done. The steady dis- 
like of the princes was the best proof of the importance of 
tile cities. They contained elements capable of enormous 
development; and had a great king arisen he might even yet, 
by thmr means, have secured for Germany a truly natioual 
life. 

The friends of Loub elected Giinther, count of Schwarz* 
bn^ but Charles IV. (1S47--76), by a liberal use of bribes, 
bought over his enemies; and Giinther himstif resigned 
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lib okin^aod soon Afterwav^ Ohailas was an aooom- on war with the Daiibh king and forced him to oome to 1147 - 
pibhed dfolomatist, of a keen and penetiatiiigiiitelleoti bat terms, and its commerce was extended to nearlj eTerjpart ii’7 
eapaUe of almost any triokeiy in order te gain hb ends, of the known world. A powerfal league was formed bj 
Apparently the most pliant of me^ he had in reality great the Swabian towns, bnt it was defeat^ in the battle of 
peinstenoe of character, and if foiled in one set of plans Altheim by a confederation of princes who regarded its 
readily tamed round and reached hb god bpr a wholly dif- growth wi& fear and jealousy. 

ferent path. The result of hb andless intrigues was that, ^ Wenceslans (1378-1400), son of Charles IT., and nbo Wsm 
when he died, he wore the crowns of Bohemia, of Germany, kinu of Bohemia, had some good naturd qualities; but^**^ 
of Burgundy, of Lombardy, and of the empire ; and he he had been badly trained, and when he became hb own 
succeeded in adding to hb native kin^om Lnsatia, Silesia, master was indolent and capricious. Hb bloodhounds 
and Brandenburg. As a Bohemian king he ranked hbh had stronger attractions for him than the duties of goyem- 
among the rulers of hb day. He so caref ally orgimbed the ment, and eyen more than his father he left Germany to 
adminbtration, and practbed such strict economy in goyem- look after itself. The tendency to association became the 
ment, that no Gennan country was so lightly taxed as deepest of the time; princes allied themsdyes against cities, 
Bohemia ; and it became, under hb rule, a home of learning cities against princes, and nobles against l^th. For a brief 
and of the arts. Towanls Germany he was cynically indif- period the prospects of the cities seemed to be splendid, 
brent, caring for it only in so far as it could add to hb for the Swabbn League recoyered from the effects of its 
personal welfare. It neyer stood in more urgent need of a reyerse, extended its relations far and wide, and formed an 
strong and beneficent ruler than in the early years of hb alliance with the Swiss confederates. The latter won the 
rei^, for the Black Death swept oyer the land, and the brillbnt yictorios of Sempa^ and Nafeb, and had th( 
half-mad population rose in fury against the Jews, who were Swabian Leauae taken adyantage of the opportunity, it 
supposed to haye in some way caused the eyil. In dealing might have definitely gained predominance. But it gave 
with thb monstrous outburst of fanaticism, many of the the princes time to reorganize their scattered forces, and in 

C oes, both spiritual and secular, dbpbyed yiuour and 1386, in the battle of Doffingen, it suffered complete defeat. 

anity; but Charles saw in the suffering of the down- So crushing was thb blow that the Swabian cities were 
trodden race, which was peculiarly under his protection, neyer again so strong, and all oyer Germany it encouraged 
only an excuse for robbing it of its wealtL the princes to fresh aggression. 

Hb most famous achievement b the Golden Bull. The confusion caused by the king's neglect of hb most 
Although the principle of election to the crown had loug elementary duties gave rise to a conspiracy against him, in 
hmi settled, it was surrounded by many practical difficul- which Bupert, the elector of the palatinate, took a leading Kttp 
ties. It had never, for instance, been decided whether all part Wenceslaus was deposed, and after much intrigue the 
the princes of each electoral house were entitled to vote; crown was granted to Rupert (1400-10). He was an ex- 
nor was it certain, when a choice was made among seveiil cellent elector, and under favourable circumstances would 
branches of a family, by what law the choice oueht to be have been a good king ; but such were the jealousies and 
regulated. The Golden Bull, which was granted as the divbions of the state that lie found no scope for his energy 
result of many tedious negotiations in 1366, was primarily beyond hb native dominions. , He made an attempt to reach 
intended to set at rest such doubts as these ; but it did Rome, but the result covered him with ridicule. After his 
very much more. It decided that the nnm^r of elec- death Jobst, margrave of Moravia, and Bigismund, king of 
tors should be strictly limited to seveu, that the spiritual Hungaiy, brother of Wenceslaus, were elected by opposing 
electorates should belong as before to the archbishops of parties. Jobst soon died, and then Sigbmund was generally 
Mainz, of Cologne, and of Treves, and the secular elect- recognized. Sigbmund (1410-37) was an intelligent and Sigfi 
orates to the king of Bohemia, the Rbenish pabgrave, the cultivated prince, but vain, restless, and shifty. He could 
duke of Saxony (Sachsen- Wittenberg), and the margrave of form great plans, but had not detenniuation to execute 
Bran(ieuburg. That there might 1^ no possibility of db- them, and was easily moved by flattering counsellora. Tlie 
pute between the princes of a single house, these countries commanding questions of hb reign were ecclesiastical It 
were declared to be indivbible, and to be heritable only on was the age of the great schism, and through all rauks of 
the principle of primogeniture. The electors were invested the church there was an urgent cry for thorough reform. Un- 
with full sovereign rights within their torriories, and their fortunately, the council of Constance, summoned mainly 
subjects were allowed to appeal to the royal or imperial through the efforts of Sigbmund, marred its labours by the 
tribunab only if the adminbtration of justice should be judicial murder of Hubs and Jerome of Prague. Thisatro- 
refosed. The king of Bohemia received precedence among cious act, for which the king was to a brge extent respon- 
the secnbr electors, but it is difficult to believe that thb sible, stirred vehement rage among Ae Bohemians ; and 
alone was hb aim in making these vast concessions. Wliat- when, after the death of Wencesbus, Sigbmund, as hb heir, 
ever may have been hb motives, the effect of the Golden claimed the crown, they broke into revolt. Led for a time Hui 
Boll was to perpetuate the disunion of the state. With by the blind general Zbc^ and afterwards by commanders 
such powers the electors collectivelv were of more import- who, although hb inferiors in genius, were of equally 
ance than the sovereign ; and their greatness stimulated resolute temper, they defeated army after army, and spread 
the other princes to seize eveiy chance of acquiring like havoc through the neighbouring German lands. So divided 
privileges. was Germany, and so poor was Sigismund himself, that for 

If we except the Golden Ball, the true interest of fifteen years he could not collect a force sufficient to put 
Charles’s reign is not in hb unimportant labours for down the rebellion ; and he at last succeeded only becaiuf 
Germany, but in the movements beyond the raum of hb .the Hussites gradually split into two factions, the Calix 
it|ffiaenoe. It b significant that at thb time the Fehmge- tines and Taborites, and he was able to conciliate the less 
riohte, for whose origin we most go back to the 1 2th century, extreme party. 

vastly extended the sphere of Iheir activity, and that in the Sigbmund, who was of lavish habits, never had enough Brar 
utter nbisnoe of central authority they were respected as . money for hb wants ; sometimes he had even to force 
a rough check upon the lawlessneiiBs even of high princes, himself upon princes and cities as an unwelcome guest 
The dries, notwithstanding every kind of dbcouragement, Thb undignified poverty had one go^ result. In return 
formed new assooiations for mutual defence, or strengthened for 400,000 gulden he granted to hb friend Frederick, count 
thaie which already cxbtad. Tka Haasaatie League carried of Hoheazellern, first as a pledge, afterwards as a permanent 
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fie^ Uieaiardi of Brandenburg* Thus Brandenbnfg poaeed 
into the hands of the family under whom it was destined 
to become the oentre of a mighty kingdom. 

^ Sigismund was succeeded by Alb^ duke of Austria, 
i who^ as his son-in-law, became )dng of Bohemia and 
Hungaiy. Although the Gferman crown remained elective, 
it was henceforth alwa^ confened on a member of the 
house of Hapsbuig until the extinction of the male line; 
and the same family never waiinglv lost its grip of the two 
ceuntriei which now fell to it, and of which it ultimately 
gained complete possession. Albert H (1438-39) evidently 
meant well by Germany; but his reign was too short 
to enable him to do more than indicate his good in- 
tentions. He was succeeded by Frederick, duke of Styria. 
iwick Frederick IV. (1440-93), unfortunately for his subjects, 
occupied the throne lon^r than any other sovereign. He 
WM a solemn trifler, oMtinate without being drm, and 
bent on promoting only the interests of his family. The 
council of Basel having met after the council of Constance, 
King Albert accepted its reforming decrees ; and it appeared 
probable that the abuses which scandalized Christendom 
were about to be brought to an end. But Frederick, whose 
dull mind did not see that in the changed circumstances of 
the world the papacy could be strong only in proportion to 
Its parity, fancied that in its existing condition it might 
be made a powerful ally of the empira He accordingly 
carried his submissfveness so far as to sign in 1448 the 
concordat of Aschaffenburg, perpetuating the very evils 
from which the church liad aimed at delivering itself. 
After his assent had been obtained it was comparatively 
easy to overcome the scruples of the princes, so that the 
chances of a voluntary reformation were lost ; the upheaval 
of the 16th century was rendered inevitable. 

^ Frederick's career is one of great importance in Austrian 
history ; he wm involved in wars with the Turks, with the 
Hungarians, with his brothers, and with his own subjects. 
In 1452 he was crowned eniperor, being the last wlio passed 
through the ceremony in liome. He had no influence in 
Italy; and in Burgundy he could neither check the towering 
ambition of Charles the Bold, nor after Charles’s death 
prevent theseusure of the duchy of Burgundy by the French 
rirtte king. In Germany he hardly made a pretence of exercising 
supreme authority, and many private wars were waged, 
especially between the cities and the princes. The most 
famous of these was the margraves’ war, carried on by 
Allwrt of Brandenburg with a number of princely allies 
^inst Nuremberg, which had the support of the Swiss 
League and upwards of 70 cities. The war was in every 
rre^t a critical one. Had the cities gained they might 
still have aimed at bdancing the power of the princes ; but 
owi^ partly to their imperfect union, partly to the necessity 
of fighting with hired troops, they were not successful 
They won, indeed, great advantages in the course of the 
war; but after the conclusion of peace it was felt that on 
the whole they had decidedly lost ground. After this 
straggle, which lasted seven years, there could be no doubt 
as to the element in which the centre of gravity of the state 
was to be found. 

•jjJ The pmces, ^werer, did not have ererything their own 
TOJe Abou t this time their power was seriously limited 
by the fomation of diets in nearly all the principalities. 
These bodies were composed of the mediate prelates, the 
m^te nobles, and representatives of the mediate cities. 
Tb^y were not summoned because the princes wished their 
aid, but becaoee arms could be had only with the consent 
of the nobles, and mon^ only with that of the cities 
and the eleij^. When once formed, the local diets soon 
extei^ their functions. They claimed the right of 
metioning taxation ; th^ had something to say u to 
the expenditare of the pnblit revenues ; they insisted on 
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justice being administered. Such institutioDs as fhese 
‘were clearly of the highest importsnoe, and for two oen* 
turies they did much to make up for the lack of a genuine 
monardiy. 

During this reign the conditions of warfare began to be Agitatiei 
radically changed. The discoveiy of gunpowder nude email 
bodies of men, properly armed, more than a match for great 
forces equipped in the medinval style. Hence the custom 
of hiring mercenary troops came into use ; and a prince 
could never feel sure, however numerous his vassal^ 
the advantage would not rest with his opponent This 
fact, added to the influence of the local diets, made even 
the princes sick of war; and eveiy where a demand arose 
for tne reform of the national institutions. In 1 488 a great 
Swabian confederation, consisting of princes, nobles, and 
towns, was created for the establishment of peace ; and its 
effects were excellent But obviously no partial remedy of 
this kind could suffice ; it was essential that there should 
be some central reform by which eveiy part of the kingdom 
could be effectually reached. Had the proposal been that 
the imperial authority should be directly strengthened, 
Frederick would not have objected ; but the scheme repeat- 
edly forced upon him was that he should in some form 
dele^te to others the power which theoretically belonged 
to him, so that it might really be put in force. The 
emperor dog^dly withheld his aasent, and the nation im- 
patiently waited in the hope that his successor would be 
more pliant 

Maximilian L (1493-1519) mounted the throne withMazimk 
unusual advantages. He was not only lord of the great Hen t 
Austrian lands, but, as husband of the princess Maiy, 
daughter of Charles the Bold, administered the Low 
Countries and the free county of Burgundy. These terri- 
tories he soon gave up to their lawful ruler, his son Philip ; 
but the fact that they were in the possession of his famuy 
added to his influence, which was still further increos^ 
when Philip, by marrying the infanta Joanna, had the 
prospect of becoming lung of Spain. From tliis time the 
empire exercised in the affairs of Europe an authority 
which had not belonged to it for several centuries. Tbe 
reason was not that the empire itself was stronger, but 
that the crown was held by princes who were in their own 
right mighty sovereigns. 

This emperor is often called the last of the knights, and 
iu some respects the name is strikingly appropriate. He had 
not, indeed, sufficient dignity to rank among the greatest 
representatives of chivoliy. A knight who was also emperor 
ought not, for instance, as Maximilian did at the siege of 
I Terouenne, to have served a foreign prince for pay. But 
he possessed many of the more prominent qualities sug- 
gested by the word chivalry ; he was a man of fascinating 
manner, a lover of poetry and art, and endowed with a bold 
and adventurous spirit Above all, he was a knight in his 
political opinions. Maximilian never could learn that the 
world had changed since the time of the Hohenstaufen 
dynasty; that the old order of society was passing away, 
and a new order arising, was altogether hidden from him. 

An irresistible fascination attracted him to the glitter of the 
medimval empire, and the best part of his life he spent in 
vague schemes for its revival The agitation for reform in 
the direction indicated by the princes and the cities met hU 
nnqualifled^ disapproval During the whole coarse of his 
roign the diet, which was now composed of three colleges, 
the electors, the princes, and representatives of the imperial 
cities, urged him with even greater importunity than it had 
displayed toward his father, to adapt hims^f to the cironm- 
stances of the time. The only occasions on which it conld 
bend him to its will were when he needed money for hii 
military eitei^rues; and by taking advantage of thioe 
opportnaitiis it obtained bis sanction to the division of tbs 
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Jdngdom into ten cirdasi eaeh with its own administraton, 
appointed for the purpose of prey anting private war. These 
instkatioDs were of genuine serviooi but no other real cod- 
ceasioD could be wrung from Maximilian. In his first diet, 
held at WoroBS in 1495, a permanent public peace was pro* 
claimed, and ho unwillingly consented to the formation of 
an imp^l chamber, consisting of a president and assessors, 
the former to be appointed by the emperor, the latter by. 
tlie states. This chamber was to judge between princes of 
the empire, and to act as a court of appeal for parties of 
lower grade ; and partly for the payment of its expenses a 
tax called the common penny was granted. Maximilian, 
who was always in straits for money, took much interest in 
the common penny; bnt to the imperial chamber, which 
limited the riglits of the crown, he was so persistently 
itostile that it did no good in his day. An administrative 
conncil to wliich, after his defeat by the Swiss League in 
1499, he was forced to agree, also failed in consequence of 
his opposition. 

The famousinvasion of Italy by Charles VlII. of Francein 
1494 brought Maximilian into the field, and ever afterwards 
he mixed himself up in the confused struggles to the south 
of the Alps, hoping to assert the ancient claims of the 
German kings, at least in northern Italy. In 1508 he 
joined the infamous League of Cambray against the Venetian 
republic, and at a later time he took part in the conflict of 
the Holy League against Louis XIL of France. He was 
everywhere baffled, for his own territories, great as they 
were, did not suffice for his vast undertakings, and Germany 
refused to let herself be dragged into conflicts in which she 
was not directly concerned. 

Period of th Reformation, 

Decay of The reign of Maximilian must be regarded os in many 
respects the end of the Middle Ages. The feudal relation 
between the king and the princes, and between the princes 
and their vassals, had become purely nominal No real 
control was exerted by the crown over the heads of the 
various states, and now that war was carried on mainly by 
mercenary troops, tlie mediate nobles did not hold their 
lands on condition of military service. The princes were 
sovereigns, not merely feudal lords ; and by the institution 
of local diets in their territories an approach was made to 
modern conceptions of government. The age of war was far 
indeed from l^ing over, but men had at least begun to see 
that unnecessary bloodshed is an evil, and that the true 
outlet for the mass of human energies is not conflict but 
peaceful industry. By the growth of the cities in social if 
not in political importance the products of labour were 
being more and more widely diffused; and it was now 
incomparably easier than at any previous time for the nation 
to be moved by common ideas and impulses. The discovery 
of thb New World, the invention of printing, the revival of 
learning, and many other causes had contributed to effect 
a radical change in the point of view from which the world 
was regarded ; and the strongest of all medieeval relations, 
that of the nation to the church, was about to pass through 
the fiery trial of the Reformation. This vast movement, 
which began in the later years of Maximilian, definitely 
severed the mediseval from the modern world. 

Tlie ^ The seeds of the Reformation were laid at so remote a 

Hifarma- time as that of the conflict between the papacy and the 
empire. The arrogance and the ambition of the popes then 
stamped upon the minds of the people an impression that 
was never eflboed. Daring the temporary struggle of Louis 
IV, with the popes of his day the old feeling revived with 
fresh intensity; all classes, clerical* as well as lay, looked 
upon resistance to papal pretensions as a necessity imposed 
by the national honour. At the same time the spiritual 
teaching of the mystics awakened in many minds an 


aspiration which the ehnreh, in its eoirnpt stated could 
ill satisfy, and which was b any case unfavourable to 
a merely external authority. l%e Hussite movement^ 
shaking as it did many ancient beliefs and shattering 
many ancient institutions, further weakened the spell of 
the church. Still more powerful, because touching deeper 
elements of human nature and affseting a more important 
class, was the influence of the Renaissance, which, towards 
the end of the 15th century, passed from Italy to the uni- 
versities of Germany. The men of the new learning did 
not sever themselves from Christianity, but they became 
indifferent to it ; its conceptions seemed to them dim and 
faded, while there was a constantly increasing charm in 
literature, in philosophy, and in art. No kind of effort was 
made by the church to prepare for the storm which miaht 
have been foreseen. The spiritual princes, besides dis- 
playing all the faults of the secular princes, had special 
defects of their own ; and as simony was universally prac- 
tised, the lives of multitudes of the inferior ^clergy were 
a public scandal, while their services were cold and unim- 
pressive. The moral sense was outraged by such a pope 
as Alexander VL ; and neither the military ambition of 
Julius 11. nor the refined paganism of Leo X. could tend 
to revive the decaying faith in the spirituality of their 
office. Pope Leo by his incessant demands for money, 
and his unscrupulous methods of obtaining it, awaken^ 
bitter hostility in every class of the community. 

The popular feeling for the first time found exp^ion Lutbv 
when Luther, in 1517, nailed to a church door in Witten- 
berg the theses in which he contested the doctrine at the 
root of the detestable traffic carried on for the pope by 
Tetzel and his accomplices. In appearance a slight circum- 
stance, this was in reality an event of vast significance ; for 
it brought to the front, as the exponent of the national 
sentiment, one of the mightiest spirits whom Germany has 
produced,— a man who had certainly many faults, but who 
amply made up for them by the force of his intellect, the 
loftiness of his aims, and the rare combination of caution 
and audacity with which he devoted himself to noble causes. 
Under the infiuence of Luther’s great personality the most 
active and progressive elements of the nation were soon in 
more or less open antagonism to tho papacy. 

When Maximilian died, the throne was competed fur by 
Ills grandson Charles, by Henry VIII. of England, and by 
Francis I. of France. The first and tho lost were the only 
real candidates, and ultimately Charles was chosen. By the Cliao 
time he reached Germany in 1521, Luther had passed 
through his famous controversy with Eck; he had con- 
fronted the papal legate, Cajetan.; he had burned the 
pope’s bull After this, retreat was impossible ; and his 
innumerable adherents waited with keen excitement to see 
on which side the new king would declare himself. Charles 
V. (1520-55), although a boy in years, was net ready 
young. He soon made up his mind as to the general lines lii^ 
of his policy, and no one who knew his grave and ebstinate 
spirit supposed that any infiuence would cause him to 
diverge from his path. He had no adequate conception of 
the strength of the feeling which had been aroused. He 
fancied, as bad at first been imagined in Rome, that he had 
to deal with a monkish quarrel ; at one time be even sup- 
posed that a little money would easily set the difficulty at 
r^t. Nor did he ever comprehend the real nature of the 
questions which stirred the hearts of bis subjects. For 
Charles, although a diplomatist of astonishing skill, was a 
man of cold and narrow nature ; it was incredible to him 
that men should be genuinely moved by aspirations to 
which he was himself a stranger. Even if his knowledge 
had been far more exact, he would not have turned against 
the churcL Since the interregnum none of the emperors, 
with the exception of Maximilian, had been powerful prinoei 
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apirt from the ompii^ and some of them had been 
vretbhedlj poor ana insignificant Maximilian himii^U 
eonld not compete on equal tenns with the leading Eoropera 
monarehs. Charl^ however, was by far the most import- 
ant sovereign of his time. He was idng of Spain and the 
Two Sicilies, with the resonroes of the New World at his 
eommand, lord of the Ixfw Oonntries and of the county of 
Bnrgundy, co-regent with his brother Ferdinand of the 
iustrian inheritance ; and now he had been made king of 
Germany with a right to the imperial crown. To such a 
potentate it naturally seemed possible to restore the 
splendour of Charles the Great, and he early set before 
himself this ideal. But the protection of ^ church liad 
always been looked upon as the <^ef function of the empire ; 
he could not, therefore, desert it at the very time when it 
seemed to be in need of his services. He reserved to him- 
self the same rij^t as his predecessors to resist it in the 
realm of politics ; in the realm of faith he considered that 
he owed it his entire allq^ce. Moreover, he intended to 
complete the task at which his grandfather had worked in 
vain, the subjection of northern Italy; and in order to 
realise this sdieme it was of high importance that he should 
in no way needlessly offend the pope. Hence, in 1521, in 
the diet of Worms, without really examining the positions of 
Luther, Charles issued an edict denouncing him and his 
followers, and placing him under the ban of the empire. 

Natkiii] Alarmed lest the emperor's great power should be too 

raronn. freely applied in Germany, tlie electors had before his 
appointment exacted a promise that he would respect 
German liberties and institute the reforms which had l^en 
vainly demanded of Maximilian. At the diet of Worms 
steps were taken to give effect to these conditions. An 
adbmnistrative council was nominated for the government 
of Germany while Charles should be away ; and the imperial 
chamber was so effectually re-established that, with the 
aulic council (which was at first subordinate to it, but 
ultimately became independent), it lasted till the destruction 
of the empire. A matricula was drawn up settling the 
number of troops to be raised for common puzposes by each 
state ; and this also was in force while the empire existed. 
Having made these arrangements, Charles invested his 
brother Ferdinand with the sole authority in the Austrian 
territories, and then left Germany, to begin soon after his 
long struggle with Francis I. of France. 

NoUm* While Charles was absent carrying on his wars with 
Francis, great disturbances took place in Germany. One 
of the most remarkable of Luther’s friends was Ulrich von 
Butten, a young noble, who, although penetrated by the 
enthusiasm of the Renaissance, was emphatically a man of 
action. His class, the nobles, had ever chafed against the 
supremacy of the princes; and it occurred to him that the 
Reformation might be made the means of effecting a total 
change in the constitution of the empire. As no general 
reform either in church or state could be effected while the 
nation was cut up into a large number of principalities, his 
plan was to combine ^inst the princes all who were dis- 
contented with the existing order, and to place the emperor 
at the head of a united country. Then the nobles would 
obtain their due, peace would be secured throughout the 
land, and papal authority might be easily put down. The 
scheme was a gmt on^ and Hutten inspired with his 
entbusiasm Francis von Sickingen, an energetic and popular 
Rhenish baron who could at any time attract a large army 
to his standard A force of 12,000 men was soon collected, 
and the enterprise was begun in 1522 by an attack on the 
elector of Treves, who, being a spiritual prince, would not, 
it was supposed, receive tbe 83 rmpatby of the reforming 
party. For a moment it seemed as if this dream of a new 
empire might be reolued; but it was too late to make so 
vast a^ange. Several princes united, and in 1523 


Siokiii^ was defeated and daia, while Hutten^ who had 
devoted pen and sword to his cause, died in londinem and 
misery on an island in the Lake of Zfirlch. 

This war was followed by another of a still more serious Pswsst/ 
nature. The peasantry of Orniany had grievanoes eom- w- 
pared with which those of the nob^ were hnaginary, for 
they were treated as if they had no right to exp^any ray 
,of brightness in their dreatv lot Extravagant hopes were 
kindled among them by the Reformation, and in a few 
years, notwithstanding all Luther’s efforts to dissuade them, 
widespread oonspiraoies were formed. In 1624 war broke 
out in the greater part of southern and central Germany, 
and the peasants, aided by a few valiant kni^ts like Gfits 
von Berlichingen, were at first triumpfaaut But they soon 
became so violent that Luther himself urged they should be 
sternly puniihed ; and in 1525, after a vast amount of con- 
fusion and Uoodched, the rising was completely suppressed. 

By these two wars the authority of the princes was made 
greater than ever ; the peasantry suffered if possible more 
severe oppression, and many oven of the immediate nobles 
were compelled to submit to a yoke which they detested. 

Notwithstanding the injurious impression caused by the Pfcgrtcs 
struggles of the peasantry and of the barons, the Beformar 
tion made rapid progress, and those who remained loyal to 
the church bi^me so alarmed that at the diet of Spires in 
1 526 they clamoured for repressive measures. The ^mlnis- 
trative council at the head of Germany ifi Charles’s absence 
was, however, not unfriendly to the Reformers, and the diet 
ended by decreeing that, until the questions in dispute 
should be authoritatively settled, each state should have 
religious freedom. This proved to be a most important 
edict. As yet no religious body had been organized to 
compete wi& the Catholic Church ; now the leading states 
in which the ideas of tbe Reformation prevailed began, 
under the guidance of Luther and Melanchthon, to carry 
out measures which they had in vain hoped the cliurch 
itself, by means of a general council, would undertake. 

The Catholics saw clearly the significance of what was 
done; and at another diet held in Spires in 1529 they 
obtained, in opposition to the previous edict, a new decree, 
forbidding farther changes in religion. The supporters of 
Luther formally protested ; but the Catholics maintained 
their ground. In the following year the emperor, who was 
no longer an untried youth, but a sovereigu famous for 
skill in council and success iu war, came to Germany 
for tbe express purpose of making an end of heresy. At tbe 
diet he held in Augsburg the Lutherans submitted a sum- Diet ef 
mary of their doctrines in the Augsburg Confession, which 
had been drawn up, with tbe sanction of LutW, by 
Melanchtbou, and which was afterwards regarded as their 
chief standanl of faitL dmiles made no real effort to 
comprehend the controversy; he was resolved, whether the 
heretics bad right on their side or not, that they should 
submit, and he had at first no doubt that he would awe 
them into submission by an unwonted display of power and 
splendour. To his surprise the Lutheran princes, vdiila , 
perfectly respectful, continued firm, and not only declfa^^/ 
to fltad mass, but held Lutheran services iu their /; 
quulm^ Faying no attention to the edict of Spires 
1526, bi renewed that which he had issued at Worms in 
1521; it seemed more than probable that if it waro 
not obiwed he would soon have recourse to arma. 

But amh difficulties with France, and a threatened 
invasion of the Turks, who had besieged Vienna in 1529, 
forced him to mask his designs. In 1532 he granted tko 
r^glaa|,|»eaoe of Nuremberg, which conceded temporaiy 
the adherents of the Au^burg Confession, end 
was rej^tedly confirmed in tbs following yeaia. 
Meanwhile, the Lutherans, both princss and cities, hid 
iucreasid their power by forming tbe League of S malke l d , 
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ftod this oonfedoittion nMimtrij took is, besidoi manj 
eitiot of Soath OennaDyi moit of the North-Oeraoin oitiei 
end pritioi{»ilitiei. TheBeformatioii in Qermaiij was above 
all things a popular movement It sprang directly from the 
heart of the nation, and, the conditions favourable to it being 
widdy spread, it passed with extraordinary speed from one 
part of the country to another. Thus many princes, who 
would not of their own accord have deserted the church, 
were compelled to do so from ^liticd motives. They had 
been strong enough to undermine imperial authority; they 
were not strong enough to resist the pressure of the majority 
of their subjects. 

War His hands being full elsewhere, Charles was obliged to 
temporize during his second absence from Germany, and to 

tMt^' send counsels of moderation to his brother Ferdinand, who 
' liad been elected king of the Romans. He never, however, 
gave up his original purpose. His plan was, when he 
should have leisure to devote himself to the task, to secure 
the meeting of a general council which should make all 
necessary reforms, and to insist, at whatever cost, on the 
Lutherans abiding by its decisions. Tie peace of Crespy, 
signed in 1544', gave him free scope ; and he began by 
inducing Pope Paul III. to summon the council which ulti- 
mately met at Trent At the same time he made vigorous 
preparations for war. He afEected that he had no intention 
of fighting for religious objects, but merely wished to 
bring to subjection certain states which had set him at 
defiance. By these means he was able to detach from 
the League of Smalkald the reforming states which were 
without real enthusiasm, or which were too timid to enter 
upon a great struggle. Those which took up arms were 
so disunited that ^e troops sent to Charles from Italy 
and the Low Countries had no difficulty in joining him; 
and in 1546 he not only made himself master of the South- 
German Lutheran cities, but in the battle of Miihlborg 
completely routed the Saxons and took their elector, John 
Frederick, prisoner. Shortly afterwards the landgrave 
Philip of Hesse, who with the Saxon elector had been the 
main political support of Lutheranism, fell into his hands, 
and both were treated with great harshness. Charles took 
advantage of his triumph to issue what was called the 
** Interim,” a confession which was to be obligatory on the 
Lutheran states until the council then sitting should con- 
clude its labours. It was everywhere resisted, but most of 
the states had at least outwardly to submit. All Germany 
thus seemed to be at the emperor’s feet The Reformation 
had enabled him to deal both with the princes and the 
imperial cities as no sovereign had dealt with them for live 
centuries. 

Defeat of But his triumph was too great to be enduring. The 

CSiarleB. Catholic princes themselves were alarmed at his predomi- 
nance ; King Ferdinaud was alienated by his attempts to 
secure the crown for his son Philip; and the Lutheran 
princes chafed angrily under his severe rule. The general 
discontent found a representative in Maurice, a subtle and 
ambitious Saxon prince, who, oaring little about doctrinal 
disputes but a great deal about tbe increase of his own im- 
portance, had sided with Charles against the Lutherans, 
and had been rewarded by being made John Frederick’s 
successor. He now turned, under the influence of what 
motives it is hard to determine, and plotted against the 
omperor, forming an alliance with the chief Luiheroo princes 
and with Henry IL of France, who eagerly caught tbe 
opportunity to profit by the dissensions in the empire. 
Charles heard v^ue rumours of what was going on ; but 
he had been thrown off his guard by the ease with which 
he had hitherto attained his wiU, and carelessly trusted to 
chanoe. Suddenly, in 1552, Henrv II. invaded Germany 
as protecter of her liberties,, and Charles learned that 
llaurioe was mardhing rapidly to Innsbruck with the inteo- 


tioQ of making him prisoner. He flod, and all the edvan* 
tages he had gained by the battle of Miihiberg were at once 
lost Within six months he had to eign the treaty of 
Pessau, agreeing that a diet ehonld to eummoDed for the 
purpoee of arriving at a new eettlement, and that in the 
meantime Lutherans and Catholios should have like privi- 
legea In 1555 the religious peace of Augsburg was con- 
cluded by the diet thus promised. 

Henry II. had seized the bishoprics of Metz, Verdun, and 
Toul; and Charles endeavoured at the earliest possible 
opportunity to win them back. But his efforts failed ; and 
thus in his last years the power he fancied he had thoroughly 
humbled began a series of depredations which were thence- 
forth to to continued at frequent intervak Disgusted witli 
his ill fortune, he handed over the government of Germany 
to his brother Ferdinand in 1555, having in the previous 
year entrusted Spain, the Two Sicilies, and the Low Coun- 
tries to his son Philia 

The peace of Angsourg, instead of bringing tranquillity, P« 
was the cause of fresh discord. The toleration it conceded 
did not inelnde tbe Calvinist or Reformed faith ; only the 
Lutherans received liberty of worship. And even aLutheran 
was not tolerated unless his prince chose to let him alone; 
for each secular state had the right to eject from its territory 
all who did not accept the doctrine it established. Thus 
Catholic, Lutheran, and Calvinist were exposed to irritating 
despotism ; and each came to regard the other with hearty 
detestation. Another source of trouble was a clause in tlie 
treaty called tbe ecclesiastical reservation. It required that 
if a spiritual prince accepted the Augsburg Confession he 
should forthwith resign his lands. The Lutherans denied 
the validity of this clause ; and notwithstanding the protests 
of the Catholics several prelates became Lutberans and kept 
their territories as secular possessions. 

Ferdinand I. (1556-64), who, like all German sovereigns Fo 
after him, was recognized as emperor without being crowned nu 
by tbe pope, had at one time been distinguished for his zeal 
for the church. But the experience of his brother had 
taught him the necessity of prudence ; and he wos also kept 
quiet by troubles in Bohemia and Hungary, both of which 
countries he had acquired by marriage, and to both of which 
the house of Hapsburg soon began to lay hereditary claim. 

He tried to moderate the excesses of each party, and was 
anxious that the council of Trent should follow a concili- 
atory policy. Maximilian IL (1564-76), one of the most Ma 
enlightened princes of his time, adopted the same line. He Uai 
would have had the state withdraw altogether from religious 
disputes, and so sincerely did he carry out his principles 
that, although he was himself a Catholic, Protestant 
doctrines spread during his reign throughout the Austrian 
hereditary lands, from which they had hitherto been ex- 
cluded. Rudolf II. (1576-1612) reversed the policy of his Rn 
immediate predecessors. The Jesuits, who had been hard 
at work, although without much success, during his father’s 
reign, gained complete ascendency over him ; and acting on 
their i^vice he continually warr^ against the Frotestaiits. 
But he was too weak to do much good to his friends ot 
injury to his enemies. Trained in the gloomy court oi 
Spain, he had come to be of a moody, variable temperament ; 
and ho was given to outbursts of violent passion, followed 
by abject submission to his advisers. So much confusion 
sprang from his incompetence that the archdukes of Austria, 
with tbe sanction of the Spanish branch of the house of 
Hapsburg, met in 1606, and placed the government of the 
hereditary lands in the hands of his brotlicr Matthias. Ho 
took rofnge among hb Bohemian subjects, who, in 1609, 
wrung from him a royal charter, granting relijpous freedom 
to the nobles, knights, and cities, with the right to build 
churohes on their own and the royal lands, Matthias, who 
succeeded him as emperor (1612-19), was almost as unfit 
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LS-tl for Uia diliin he aiBamed. He pot forth his wlude mm 
Mgutut Protestantism; hot be ooold not in the least dS- 
ooniige it, and in his time it prevailed over by fhr the 
lamr part of the Austrian territory. 
itlKiUo ^ this time, however, there were signs of a great 
Mtion. CSiUholic reaction which was to work fearful havoc in 
Gehnany. It was due mainly to the persistent seal of the 
Jesnits. For a long time the Protestants absorbed the 
intellectual strength of >he country ; but many able scholars 
and divines among the Jesuits could hold their own with 
their antagonists, who afforded them excellent vantage 
ground by foolish and bitter controversies. These devot^ 
misuonaries of the church gave their attention mainly to 
the young ; and durina the reign of Rudolf they were 
fortunate enough to miS:e a profound impression upon two 
princes, each of whom was destined to play a great part in 
the events of the time. These princes were Maximilian, 
duke of Bavaria, and Ferdinand, duke of Styria. The 
former early showed the fruit of his training by executing, 
in 1606, an unjust imperial mandate against the Protestant 
city of Donanwbrth, and afterwards treating it os his own. 
test- The Protestant princes, rendered suspicious by this arbitrary 
Union formed in 1608 a confederation called the Union, which 
was to last for ten years ; and in response the Catholics, 
gne. under the guidance of Maximilian, to whom they ^ve the 
command, united in a similar confederation called the 
League. As the Union was headed by the elector palatine, 
who was a Calvinist, many Lutherans, among them the 
Saxon elector, regarded it coldly. It acquired, however, 
immense importance by an alliance with Henry IV. of 
France, who, like Henry IL, wished to profit by German 
quarrels. War was on the point of breaking out between 
the two confederations in regard to the Julier8<CloveB terri- 
tory ; but the Union did not venture to figlit after the 
sudden death of the French king, 
idi- Ferdinand was even more vigorous than his friend in the 
kHL defence of his religion. His faith was that of a genuine 
fanatic, narrow, intense, austere ; and with the feelings of 
a monk rather than of a secular ruler, he began at once, on 
assuming the government of Styria, to extirpate Protestant- 
ism. Individuals and families were driven without mercy 
from their homes until at last a countiy w^hich had been 
mainly Protestant became in appearance altogether Catholic. 
He was the heir of Matthias ; and on coming to Vienna 
after the death of that sovereign, he found himself in the 
midst of what seemed hopeless confusion. The Bohemians, 
embittered by the violation of the royal charter granted by 
Rudolf, refused to acknowledge him as king, and elected 
Frederick V. of the palatinate, son-in-law of James I. of 
England ; and the people of Hungary and of the Austrian 
lands, terrified by the prospect of astern rule in opposition 
to their religious beliefs, were almost in open revolt He 
succeeded in obtaining the imperial crown ; and from that 
time Ferdinand II (1619-37) was dominated by a fixed 
resolve to secure the triumph of his church throughout the 
empire,— a resolve which cost Germany the Thirty Years* 
War. 

fcj He began with Bohemia. Although supported by Spain, 
s* he could not obtain from her sufficient troops for his 
. purpose ; and as he was for some time nearly powerless in 
Vienna he was obliged to come to terms with Duke 
Maximilian, who, after securing his own interests, put the 
army of the Leagne commanded by Tilly at his disposal. 
The Union helped Frederick V.; but being a man of feeble 
eharaetor he wasted precious months, needlessly irritated 
his suligeet^ and vaguely hoped that his wife's father would 
•se him out of his embairassments. In 1620 his army was 
ntteriy routed at the battle of Weissenburg ; and he and 
his muly had iost time to escape from the kingdom he had 
liddj vndartilwn to govern. Ferdinand drove to the 


uttermost the advantages of his victory. The Union was 
broken op ; and Bohemia was placed under such a tystem 
of government that in becoming Cktholic it lost more timn 
two-thirds of its population, sank from high prosperity to a 
state of indigence, and oeaskl to be a seat of art and learn- 
ing. The Spanish troops and the army of the League next 
invaded the palatinate, which after severe stmggles, was Ftisti- 
finally subduM ; and there also the process of conversion 
was carried on with a thoroughness which ended in the 
death or exile of multitudes of the inhabitants. Frederick 
was banished from his inheritance ; and the electorate he 
was declared to have forfeited was conferred on Duke 
Maximilian. 

Thus ended the first stage of the Thirty Tears' War. The Danish 
second began (1625) by the formation, after much fruitless war. 
negotiatioD, of the Protestant League, which comprised Eng- 
land, Holland, and Denmark. The burden of the strugglo 
fell on the last-named power, whose king, Christian IV., was 
also duke of Holstein, and therefore a prince of the empire. 

It was in the war with him that Europe first became familiar 
with the great name of Wallenstein, a Bohemian noble who, Wallcn- 
by marriage and by loyal service to the emperor, had risen stein, 
to immense wealth and power. Ferdinand became restive 
at his dependence on the League, and gladly accepted 
Wallenstein’s offer to raise an army over which it should 
have no control This scheming, mysterious general, co- 
operatiug with Tilly and soon casting him into the shade, 
chased Christian, afrer the battle of Lutter, into Denmark, 
and overran Mecklenburg, of which he was created duke. 

He apparently intended to make himself master of the 
Hanse towns with the view of securing predominance at sea 
as well as on land ; but this purpose was thwarted by the 
bravery of the city of Stralsund, which he in vain tried to 
conquer. Denmark, however, was compelled to conclude 
peace in 1629. 

Intoxicated by success, Ferdinand now issued the edict Edict of 
of restitution, demanding the restoration of all ecclesiastical 
lands of which the Protestants had become possessed since ^ 
tlie treaty of Passau. As two arclibUlioprics and twelve 
bishoprics had become Protestant, this was to strike a 
tremendous blow at his enemies ; and it stirred among 
them intense and universal opposition. At the same time, 
yielding to Duke Maximilian and other members of the 
League, he recalled Walleusteiu, whose movements had 
given rise to suspicion. A more inauspicious moment could 
not have been chosen for these two important steps, for in 
1630 Gustavus Adolphus loft Sweden at the head of a well- Gnstaviui 
disciplined army for the purpose of raising up the Protestant Adolpliua 
cause which had fallen so low. At first this great king was 
received coldly, even by his co-religionists. They were 
ignorant of his designs, and did not want a stranger to 
profit by the internal disputes of their country. A mistake 
at the outset would probably have proved fatal to him ; but 
he saw the dangers of his position, and moved so warily 
that in less than a year he had obtained, partly by intimida- 
tion, partly by argument, the alliance of the duke of 
Pomerania and the elector of Saxeny. Tilly, at the 
head of nearly the whole force of the League, met 
him at Breitenfeld, and was completely defeated. Tliis 
victory put Germany at liis feet; and had he realised 
how utterly he had broken the imperial strength, he 
might have advanced on Vienna itself. He preferred, 
however, to make the country around and behind him 
absolutely secure; and everywhere the cities opened their 
gates to him as the deliverer of the Protestants. After 
again defeating Tilly, who was wounded and died, he took 
possession of palace at Munich, while Duke Maximilian 
flei Whatever may have been the motives of Gustavus in 
undertakiug this memorable expedition,— and they were 
probably not altogether unoelfisK— he had the power of 
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kindUug confidence and entbneiaein among tlioee who already effected. The whole tendeno/ of the Befonnation 18 
depended upon him ; and the xeenlt of hie presence in had been to relax the bonds whidi nnited the various 'ni 
South Germany was that the faith of the Protestants in elements of the state to each other and to their head. It lua 
their cause and in themselves revived, and that they no divided the nation into two bitterly hostile parties, and the ““I 
longer doubted of ultimate victo^. The emperor felt how emperor was not able to assume toward them a perfectly ^ 
great had been his mistake in dismissing WaUenstein, and impartial position. His imperial crown imposed upon him no 
Ater many fruitless entreaties, at last persuaded him to come the necessity of associating himself with the Catholics ; so 
forth from his retirement and form a second army. He that the Protestants had a new and powerful reason for 
did so on condition that he should have absolute command ; looking upon him with jealousy, and trying to diminish bis 
and BO urgent was the need of his services that Ferdinand authonty. The Catholics, while maintaining their religion, 
allowed him to make himself in tills way a great and were willing enough to cooperate with them for this object; 
dangerous power within the state. In 1632 he was defeated and Germany often saw the strange spectacle of princes 
at the battle of Llitzen ; but the defeat was better than an rallying round the emperor for the defence of the church, 
ordinary victory, for the Swedish hero was among the slmn. and at the same time striking deadly blows at 1^ political 
Wallenstein now aimed at becoming a great sovereign ; infiuence. The diet was a scene of perpetual quarreling 
perhaps he even aspired to the im^rial crown itself. In between the two factions, and their differences made it 
any case his dilatory movements, his endless intrigues, and impossible for the imperial chamber to move beyond the 
his haughty tone caused such profound uueasiness at Vienna region of official routine. Thus before the Thirty Years' 
that in 1634 he was got rid of by murder. War the empire had virtually ceased to exist, Germany 

Uichttlieu. For fourteen years longer, although the original objects of having become a loose confederation of principalities and 
the war were almost forgotten, the tempest continued tosweep free cities. For a moment the emperor Ferdinand appeared 
over Germany. It received a fresh impetus from the inter- to have touched the ideal of Charles V., in so far, at least, 
vention of Cardinal Richelieu, who, although the enemy of as it related to Germany, but only for a moment. The 
Protestants in France, thought fit to wec^en Austria by stars in their courses fought against him, and at the time 
aiding them in Germany. 'V^ile Qustavus Adolphus lived, of his death he saw how far beyond his power were the 
Richelieu was kept comparatively in the background ; after forces with which even Charles had been unable to contend, 
the king's death he was one of the mainsprings of the war. The state of things which actually existed the peace of 
At lost, in 1648, after five years of negotiation at Osnabrtick Westphalia made legal. So nearly complete was the 
and Milnster, the peace of Westphalia was concluded. independence of the states that each received the right to 
Effects The Thirty Years' War settled once for all the principle form alliances with any of the others or with foreign powers, 
of the that men sliould not be persecuted for their religious faith, nominally on condition that their alliances shoidd not be 
It is true that the peace of Westphalia formally recognized injurious to the emperor or to the empire. Any authority 
only the three creeds, Catholicism, Lutheranism, and which still lawfully belonged to the emperor was transferred 
Uelidous Calvinism, but so much suffering had been caused hj the to the diet. It alone had now the power of making laws, 
fivedom. interference of the state with individual conviction, that of concluding treaties in the name of Germany, and of 
toleration in the largest sense, so far as law was concerned, declaring war and re-establishing peace. No one, however, 
was virtually conceded. This was the sole advantage gi^ed expected that it would be of any real service. After 1654 
from the war by the Protestants. The Catholics insisted it became a permamentbody, and was attended only by the 
at first on keeping all the ecclesiastical lands which had representatives of the princes and the cities ; and from that 
been taken from them before the edict of restitution in 1630. time it occupied itself mainly with trifies, leaving ^e affairs 
The Protestants responded by demanding that they should of each state to be looked after by its own authorities, and 
lose nothing which they had hold before 1618, when the those of the country generally to such fortunes as chance 
war began. A compromise was at last effected by both should determine. 

parties agreeing to the date 1624, — an arrangement which It would not have been strange if so shadowy an empire coi 
secured to the Catholics their immense gains in Bohemia had been brought altogether to an end. Some slight bond atu 
and the other territories of the house of Hapsbuig. The of connexion was, however, necessary for defence against th* 
restoration of the elector palatine to part of his lands, and common dangers ; and the empire had existed so long, and ^ 
liis reinstatement in the electoral office, were important so many great associations were connected with it, that it 
eoncessions ; but on the other hand, the duke of Bavaria seemed to all parties preferable to any other form of union, 
kept the Rhenish palatinate, and, us he remained an elector. Moreover, Sweden, and other states which were now 
the votes of the Protestants in the electoral college were members of the empire, warmly supported it ; and the 
fewer by one than they had been in 1618. house of Hapsburg, on which it reflect^ a certain splendour, 

7/}'t8 of The country suffered enormous territorial losses by the would not willingly have let it die. An Austrian ruler, 
vunitory. war. Up to tliis time the possession of Metz, Toul, and even when he spoke only in the name of Austria, derived 
Verdun by France had never been officially recognized; now authority from the fact that as emperor he represented 
tiiese bishoprics were formally conceded to her. She also many of the greatest memories of European history, 
received as much of Alsace as belonged to Austria. To the The effect of the Thirty Years’ War on the national life 
Swedes were granted Western Pomerania, with Stettin, and was disastrous. It bad nqt been carried on by disciplined 
the ojshoprics of Bremen and Verden. These acquisitions, armies, but by hordes of adventurers whose sole object was 
which surpassed the advantages Gustavus Adolphus had plunder. The cruelties they inflicted on their victims are 
hoped to win, gave Sweden the command both of the Baltic almost beyond conception. Before the war the population 
and of the North Sea. In virtue of her German possessions was about twenty millions ; after it the number was pro 
Sweden became a member of the empire; but France bablyfiveor seven millions, and cannot have been more 
obtained absolute control of her new territories. There than ten. Whole towns and villages were laid in ^e% 
was a further diminution of Germany by the recognition of and vast districts turned into deserts. Churchy and scho^ 
the independence of Switzerland and the United Provinces, were closed by hundreds, and to such s^its were the 
Both had long been virtually free ; they now for the first people often reduced that cannibalism is said to have bera 
time took the position of distinct warinna. not uncommon. Industry and trade were so compretely 

In the politioai oonstitntion of (Germany the peace of panl 3 rsed that in 1635 the Hanseatic League wm vutually 
Westphalia did not so muidi make changes as sanction those broken up, because the members, once so wealthy, eenld 
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IS- not meet the eqmditnre it involTed lliepopiiletioii wee 
not only in^verished and reduced in numoM but broken 
in apirit It loot oonfideooe in itmlf, and for a tune eSeeted 
in politieii literature, art» and science little that is worthy 
of serious study. 

e Hie princes knew wdl how to profit by the national 
prostration. The local diets, which, as we haye seen, formed 
a real check on petty tyranny, and kept up an intiinate 
relation between the princes and their subjects, were nearly 
ill destroyed. Those which remained were injurious rather 
(han beneficial, since they often gave an appearance of 
lawfulness to the caprices of arbitrary sovereigns. After the 
Thirty Years’ War it became fashionable for the heirs of 
principalities to travel, and especially to spend some time 
at the court of France. Here they readily imbibed the 
ideas of Louis XIV., and in a short time every petty court 
in Germany was a feeble imitation of Versailles. Before 
the Reformation, and even for some time after it, the princes 
were thorough Germans in sympathies and Jiabits; they 
now began to be separated by a wide gulf from their people 
Instead of studying the general weifai‘8, they cruelly wrung 
from eihausted states the largest possible revenue to sup- 
port a lavish and ridiculous expenditure. The pettiest 
princeling had his army, his palaces, his multitudes of 
household officers ; and must of them pampered every vulgar 
appetite without respect either to morality or decency. 
Many nobles, whose Iwds had been wasted during the war, 
flocked to the little capitals to make their way by con- 
temptible court services. Beneath an outward gloss of re- 
finement these nobles were, as a class, coarse and selfish, 
and they made it their chief object to promote their own 
interests by fostering absolutist tendencies. Among the 
people there was no public opinion to discourage despotism; 
the majority accepted their lot as inevitable, and tried rather 
to reproduce than to restrain the vices of their rulers. Even 
the churches offered little opposition to the excesses of 
persons in autliority, and in many instances the clergy, both 
Protestant and Catholic, acquired an unenviable notoriety 
for their readiness to overlook or condone actions which 
outraged the higher sentiments of humanity. In the 
free imperial cities there was more manliness of tone than 
elsewhere, but there was little of the generous rivalry among 
the different classes which had once raised them to a high 
level of prosperity. Most of them resigned their liberties 
into the han^ of oligarchies, and othera allowed themselves 
to be annexed by ambitions princes. 

Modem Timu, 

li. Ferdinand HI. (1637-57) succeeded to the throne when 

lllL the fortunes of his house were at a low ebb, and he con- 
tinued the Thirty Years’ War, not in the hope of re-estab- 
lishing the Catholic religion or of restoring the imperial 
authority, but to undo as much as he could the havoc caused 
by his father’s recklessness. After the conclusion of peace 
nothing happened to make his reign memorable. HU son, 

Id L Leopold L (1658-1705), was a man of narrow intellect and 
feeble will ; yet Germany seldom so keenly felt the need of 
a strong emperor, for she had during two generations to 
contend with a watchful and grasping rival For more than 
a centufy it had been the policy of France to strengthen 
herself by fostering the internal dissensions of Germany. 
This was now easy, and LouU XIV. made nnscrupnlous use 
of the advantages his predecessors liad helped to gain for 
him. Germany as a whole conld not for a long time be 
indaeed to resist him. His schemes directly ^reatened 
the indqmdenoe of the princes; but they were too 
indolent to unite against hb ambition. They grudged 
even the contribotieiA neceiiaiy for the maintenance of 
the frontier fortmies, and many ef them stooped to 
•oeept the bribes he them on condition that they 


ehonld remain quiet In hU war with the United Pro* 

Vinces and Spain, begun in 1672, he was opposed by ^ 
emperor as ruler of Austria, and by Frederick WiUiaBi, 
the elector of Brandeubuig; and in 1675 the latter gained 
a splendid viotoiy at Fehrbellin over his allies, the Sweden 
At the end of the war, in 1678, by the peace of Nimeguen, 

Louis took care that Frederick William was deprived of the 
fruits of hU victory, and Austria had to resign Freiburg in 
Breisgau to the French. Under the pretence that when 
France gained the Austrian lands in Alsace she also 
acquired a right to all places that had ever been united to 
them, Louis began a series of systematio robberies of Oe^ 
man towns and territories. “ Chambers of Reunion ” were 
appomted to give an appearance of legality to these pro 
ceraings, which culminated, iu 1661, in the seisure of 
Strasburg. Germans of all states and ranks were indignant 
at so gross a humiliation, but even the loss of Strasburg 
did not suffice to move the diet. The emperor himseu 
might probably have interfered, but Louis had provided 
him with ample emplo 3 rment by stirring up against him tho 
Hungarians and the Turks. So complete was hU hold over 
the majority of the princes that when the Turks, in 168S, 
surrounded Vienna, and appeared not unlikely to advance 
into the heart of Germany, they looked on indifferently, and 
allowed the emperor to be saved by the promptitude and 
courage of Sobieski, king of Poland. At last, ^eu, in 
1689, on the most frivolous pretext, Loub poured into 
south Germany armies which were guilty of shamefid 
outrages, a number of princes came forward and aided the 
emperor. ThU time France was sternly opposed by the 
league of which William III. of England was the moving 
spirit ; and although at the end of the war he kept Stras- 
bnrg, he had to give up Freiburg, Philipsburg, Breisach, 
and the places he had seized because of their former con- 
nexion with Alsace. In the war of the Spanish succession War of 
two powerful prinoes, the elector of Bavaria and the elector Bpanidi 
of Colo^e, joined Louis ; but as the states of the empire 
declared war against him in 1702, the other princes, moro ^ 
or less loyally, supported the emperor and his allies 
Leopold died during the pr^ress of this war, but it was 
vigorously continued bv his son Joseph I. (1705-11). 

Charles VI. (1711-40) also went on with it ; and such were Oharks 
the blows inflicted on France by the victories of Blenheim, VL 
Ramillies, and Malplaquet that the war was generally 
expected to end in her utter discomfiture. But the conclu- 
sion of tlie treaty of Utrecht by Eugland, in 1713, so 
limited the military power of Charles VL that be was 
obliged to resign the claims of Austria to the Spanish 
throne, and to content himself with the Spanish Netherlands, 

Mikn, iTaples, and Sardinia. He cared so little for 
Germttty, as distinguished from Austria, that he allowed 
Louts to compel the diet to cede the imperial fortress of 
Landau. At a later stage in his reign he was guilty of an 
act of even grosser selfishness ; for after the war of tho 
Polish sucoesaion, in which he supported the claims of 
Augustus IIL, elector of Saxony, be yielded Lorraine to 
Lessezynski, whose claims had been defended by France, 
and through whom France ultimately secured this beautiful 
'German province. Having no son, Charles drew up in 1713 
^ pragmatic ronction, wdrii ordained that, in the event of 
an Austrian ruler being 6Mioat male heirs, his heredi^ 
lauds and titles should Us nearest female relativa 
Hie aim of his whole poli^^ to secure for this mea- 
sure, which was proclaimed as a fundamental law in 1724, 
the approval of Europe; and by promises and threats he 
did at last obtain the ^arantee of the states of the empire 
and the ledung European powers. 

' Germany was now about to be aroused from the topor 
into which she had been caat by the Thirty Years’ Vir; 

bi^ her awakcBing was du«9 imt to tim action of tke empifib 
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wbkh wu more and more leen to be praoUeally deed, bat 
to tile rivalry of two ereat Oerman etatee, Anatria and 
Froflsia, The latter had long been laying the fontidatione 
of her power. Brandenbaxg, the centre of the ProMiaa 
kingdom, wia, as we have leen, jranted in the 15th oentary 
by we emperor Sigiimnnd to iWerick, count of Hohen- 
aollem. In his hands, and in those of his prudent sncces- 
sora, it became one of the most flonrishine of the Nortii- 
Oerman principalities. At the time of tne Reformation 
Albert, a member of a subordinate branch of the bouse of 
Hoheniollern, happened to be grand master of the Teutonic 
Order. He becme a Protestant, dissolved the order, and 
received in fief of the king of Poland the duchy of Prussia. 
In 1611 this duchy fell by inheritance to the elector d 
Brandenburg, and by the treaty of Wehlau, in 1657, in the 
time of Frederick William, the Great Elector, it was declared 
independent of Poland. By skill, foresight, and courage 
Frederick William managed to add largely to his territories ; 
and in an age of degenerate sovereigns he was looked upon 
as an almost model ruler. His son, Frederick, aspired to 
royal dignity, and in 1701, having obtained the emperor’s 
assent, was crowned king of Prussia. The extravagance of 
Frederick drained the resources of his state, but this was 
amply atoned for by the rigid economy of Frederick William 
I, who not only paid off the debts accumulated by his 
father, but amassed an enormous treasure. He so organized 
all branches of the public service that they were brought to 
a point of high efficiency, and his army was one of the 
largest, best appointed, and beat trained in Europe. He 
died in 1740, and within six months, when Frederick II. 
Maris was on the Prussian throne, Maria Theresa claimed, in 
Theresa, virtue of the pragmatic sanction, the lands and hereditary 
titles of her father, Charles VI. 

IVederldk Frederick IL , a young, ambitious, and energetic sovereign, 
longed not only to add to his dominions but to play a great 
, part in Europ^n politics. His father had guaranteed the 

pragmatic sanction, but as the conditions on which the 
guarantee had been granted had not been fulfilled by 
Charles VL, Frederick did not feel bound by it, and revived 
rint Bile- some old claims of his family on certain Silesian duchies, 
•iso war. Maria Theresa would not abate her rights, but before she 
could assert them Frederick had entered Silesia and made 
himself master of it. Meanwhile, the elector of Bavaria had 
come forward and disputed Maria Theresa’s right to the 
succession, and the elector of Saxony had also put in a 
daim to the Austrian lands. Taking advantage of these 
disputes, France formed an alliance with the two electors 
ana with the king of Prussia against Austria ; and in the 
war which followed the allies were at first so successful 
that the elector of Bavaria, through the influence of France, 
ClitrlM was crowned emperor as Charles VII, (1742-45). Maria 
Theresa, a lady of a noble and undaunted spirit, appealed, 
with her infant son, afterwards Joseph IL, in her arms, to 
the Hungarian diet, and the enthusiastic Magyars responded 
chivalrously to her call To be more at freedom she 
conduded peace with Frederick, and ceded Silesia to him, 
although greatly against her will Saxony also was pacified 
aud retired from the straggle. After this Maria Teresa, 
supported by England, made way so rapidly and so trium- 
phantly that Frederick became alarmed for his new posses- 
sion ; and in 1 742 he once more proclaimed war against her, 
nominally in aid of the emperor, Charles VIL Ultimatdy, 
in 1748, she was able to condude an honourable peace at 
Aix-Ia-Chapelle ; but she had been forced, as before, to rid 
herself of Frederick by confirming him in the sovereignty 
of the territory he had seised. 

After the death of Oharies Vn., Francis, grand duke of 
Tuscany, Maria Theresa’s husband, was elected emperor. 
Aancis L (1745-65)^ an amiable nonentity, with the 
instincts of ashq^ee^, made nofretmice of disdiarging 


important imi^ial dutiee, nnd the task of ruling the here- 174c 
ditary possessions of the house of Hapsbuig fell wholly to 
the empress-queea She executed it with discretion and 
vigour, so that Austria in her hands was known to be one 
of the most formidable powers in the world. Her rival, 
Frederick H, wa^ if possible, still more active. The bitter 
experiences of his youth, although they had soured his 
temper, had not quenched the generous aspirations which 
h^ been fed by study of the best writers of his time. It 
did not occur to him, any more tiian to the other German 
sovereigns of the 18th century, to associate his people with 
him in the government of the country ; he was in every 
respect a thoroughly absolute sovereign. Even his ministers 
performed but we duties of superior clerks. But he shared 
the highest ideas of the age respecting the responsibilities 
of a king, and throughout his long reign acted in the main 
faithfully as ** the first servant of the state.” The army 
he always kept in readiness for war; but he also encouraged 
peaceful arts, and diffused throughout his kingdom so much 
of his own alert and aggressive spirit that the Prussians 
became more intelligent and more wealthy than they 
had ever before been. He excited the admiration of the 
youth of Germany, and it was soon the fashion among the 
petty princes to imitate his methods of government As a 
rule, they succeeded only in raising far larger armies than 
the taxpayers could afford to maintain. 

Muia Theresa never gave up the hope of winning back Prept 
Silesia, and, in order to secure this object, she laid aside tloni 
the jealousies of her house, and offend to conclude an 
alliance with France. Frederick had excited the envy of 
surrounding sovereigns, and had embittered them against 
him by stinging sarcasms. Not only France, therefore, but 
Russia, Saxony, and ultimately Sweden, willingly came to 
terms with Austria, and the aim of their onion was nothing 
short of the partition of Prussia. Frederick, gaining know- 
ledge of the plot, turned to England, which had in the 
previous war helped Austria. At the close of 1755 his 
offer of an alliance was acceded to ; and in the following 
year, hoping by vigorously taking the initiative to prevent 
his enemies from united action, he invaded Suxony, and 
began the Seven Years’ War (1756-63). 

The result of this war was to confirm Prussia for ever in Remil 
the possession of Silesia, but it was followed by still greater the S* 
indirect consequences, Prussia now took rank as one of 
the leading European powers, and by lier rise a new ele- 
mont was introduced Luto the political life of Germany. 
Austria, although associated with the empire, could no 
longer feel sure of her predominance, and it was inevitable 
that the jealousies of the two states should lead to a final 
conflict for supremacy. Even before the Seven Years’ War 
there were signs that the German people wore tired of in- 
cessant imitation of France, for in literature they welcomed 
the early efforts of Klopstock, Wieland, and L^ing ; but 
the movement received a powerful impulse from the great 
deeds of Frederick, The nation, as a whole, was proud of 
his heroic courage, his splendid military qualities, and his 
beneficent rule, and be^n, for the first time since the 
Thirty Years’ War, to feel that it might once more assume 
a commanding place in the world. This stir of life ulti- 
mately revealra itself in the outburst of philosophic and 
literary activity represented by the names of Kant, Goethe, 
and Stiller. By that time Germany had not only asserted 
intellectual independence, but had become thoroughly tir^ 
of the national disnnion and of the petty despotisms it 
imposed upon them. 

In 1772 the necessities of Frederick’s position compelled Putitii 
him to join Rnisia and Austria in the deplorable partition of I’®'* 
of Poland, whereby he gained West Prussia, exolnsive of 
Dantzio aud Thom, and Austria acquired West Silesia. 

After thb he had to watch closely the movements of the 
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mpm Joiq>li 11. (1765-90), wh<^ tltlioogh tn ardent 
idmirer of Frederick, was anxioue to mtore to Austria th^ 
greatness she had partially lost The joonger brandi of 
the Wittelsbaoh line, which had hitberto poeseiued Bavaria, 
having died out in 1777, Joseph asserted daims to part of 
its territory. Frederick intervened, and although no battle 
iras fought in the nominal war whidi followed, theemperor 
was obliged to content himsdf wiUi a very unimportant 
concession. He made a second attempt in 1785, but 
Frederick again came forward. This time he formed a 
league for the defence of the imperial constitation, and it 
was joined b^ the majority of the smsdl states. The 
memory of this lea^e was almost blotted out by the tre- 
mendous events which soon absorbed the attention of 
Oermanyand the world, but it truly indicated the direction 
of the political forces which were then at work beneath the 
surface, and which long afterword triumphed. The forma- 
tion of the league was a distinct attempt on the part of 
Prussia to make herself the centre for the national aspira- 
tions both of northern and of southern Germany, 
rch The French Revolution was hailed by many of the best 
rcle- minds of Germany as the opening of a new era. Among 
the princes it excited horror and alarm, and in 1792 the 
emperor Leopold 11. (1790-92), and Frederick William IL, 
the unworlhy successor of Frederick the Great, met at Pill- 
nit^ and agreed to support by arms the cause of the French 
king. A more important resolution was never taken. It 
plunged Europe into a conflict which cost millions of lives, 
and which overthrew the entire state system of the Con- 
tinent Germany herself was the principal sufierer. The 
structure which the princes had so laboriously built up 
crumbled into mins, and the mistakes of centuries were 
expiated in an agony of disaster aud humiliation. 

The states of the empire joined Austria and Prussia, and, 
had there been hearty co-operation between the allies, they 
could scarcely have failed of success. While the war was 
in progress, in 1793, Prussia joined Russia in the second 
partition of Poland. Austria considered herself overreached, 
and began negotiations with Russia for the third aud flual 
partition, which was effected by the three powers in 1795. 
Prussia, irritated by the proceedings of her rival, did as 
little as possible in the war with France ; and in 1795 she 
retired from the struggle, ceding to France her possessions 
on the left bank of the Rhine. The war was continued by 
Austria, but her power was so effectually shattered by blow 
after blow that in 1797 she was forc^ to conclude the 
pea^ of Cam^ Formia Napoleon Bonaparte, to whose 
genius the triumph of France was mainly due, began 
separate negotiations with the states of the empire at 
B^tadt; but, before terms could be agreed upon, war again 
began in 1799, Austria acting ou thu occasion as the ally 
of England and Russia. She was beaten, and the peace of 
Lnn^^e added fresh humiliations to those impost upon 
her by the previous war. France now obtained the whole 
of the left hank of the Rhine, the dispossessed princes being 
oompensated by ^nts of secularized church lands and of 
mediatused impe^ cities. The contempt of Napoleon for 
the empire was illuiArated by his occupation of Hanover in 
1803, and by his seizure of the duke of Enghien on imperial 
territoiyin 1804. In 1805 Austria once more appealed 
to arms in assodatioii with her former allies, but in vain. 
By the peace of Fresbnig she accepted more disastrous 
leiiiis than ever, and for the moment it seemed as if she 
eould not axain hope to rise to her former splendour. In 
this war she was oppoaed not only by France, but by 
Bavaria, Wflrteoibeig, and Baden, all of which were liberally 
lewaided fear their wenrioea, the mlars of the two former 
cooBtriaa being pfoelatmed kings. The dogradatbn of 
Germany was cemrietad by the fonnation, in 1806, of the 
OonfsdetatioB ot tM Bhine^ wldeh waa oomposad of the 


.chief central and aouthem atatea. Hie weUm of tbeBhcaiih 
empire waa assertad to be its obj^ but a body of 
Napoleon was the protector exisM, of course, for 
other pnipose than to be a menace to Austria and Prussia, 

Francu it, who had succeeded Leopold IL in 1792, now 
resigued the imperial crown, and thus the empire and the 
German ^gdom came to an end. The various states, which 
had for centuries been virtually independent, were during 
the next few years not connect^ even by a nominal bond. 

Frederick William HI. (1797-1840) of Prussia, the 
successor of Frederick William IL, had held sel^hly 
aloof from the straggle of Austria with Fiance. Alarmed 
by the Oonfederation of the Rhine, he suddenly resolved on 
war. Napoleon gladly accepted the challenge, and Prussia 
waa BO ill-prepared for the contest she had invited that the 
flrst serious battle — the battle of Jena— prostrated her at his 
feet Aided by Russia, the kixm held out some time longer ; 
but when, after the battle of Friedland, in 1807, the czar 
was deta^ed from the alliance, Frederick William had to 
sign the treaty of Tilsit, by which he was deprived of the 
best part of his kingdom and of more than half hissubjecta 

ill 1809 Austria made one more attempt to retrieve her 
fortunes, and at first not without success. After the battle 
of Wagram, however, Napoleon dictated peace from Vienna. 

Germany was now thoroughly in the grip of France, and Bevival 
the French emperor proved how absolute was his power by ^ 

I annexing, in 1810, the whole northern coast as far as the 
I Elbe. The completeness of the humiliation of Germany 
was the means of her deliverance. She had been tanght 
I self-respect by Frederick II., and by her great writers in 
I literature and philosophy ; it was felt to be intolerable 
i that in politics she should do the bidding of a foreign 
{ master. Among a large section of the community patriotism 
became for the first time a consuming passion, and it was 
stimulated by the counsels of several manly teachers, among 
whom the first place belongs to Fichte. The GovemmenU 
responded prudently to the national movement. Even in 
Austria timely concessions were made to her various po[)ula- 
tions. Prussia, under the guidance of her great minister 
Stein, reorgani^ her entire administration. She abolished 
serfdom, granted municipal rights to the cities, established 
an admirable system of elementary and secondury education, 
and invited all classes to compete for civil offices; and 
ample moans were provided for the approaching struggle by 
drastic military reform. Napoleon bad exacted an engage- 
ment that the Prussian army should be limited to 42,000 
men. This was fulfilled in the letter, but in spirit set aside, 
for one body of men was trained after ano&er until the 
larger part of the male population were in a position, when 
a fitting opportunity should occur, to take up arms for their 
country. 

The disastrous retreat of the French from Moscow in 1812 Delii^ 
gave Germany the occasion she desired. In 1813 Prnssia 
formed an alliance with RusBia, which was ultimately joined 
by Austria, and in the great battle of Leipsic the issue 
was virtually settled. The first peace of Paris was soon 
followed by the escape of Napoleon from Elba ; but in the 
battle of Waterloo he was decisively overcome, and Europe 
bad no more to fear from his ambition. The Germans 
believed that by the second peace of Phria they ought to 
have received back all the laada which had ever been taken 
from them by France, hot they had to content themselves 
with the recovery of their boundary as it had existed ii 
1792. 

Between the conduaion of the first and the seoend peM O w yew 
of Paris the congress of Vienna had met and finished iii of Visasa 
labours. It was hard to reconcile the confiieting dains ef 
so many states, and no party was fully satisfled with tbs 
compromise arrived at The kingdom of Wesiphiliit end 
sev^ other statei set up by Napoleon, were brrai^t to en 
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end. Pnittia was compeuBated for her losses by recemng in 1819 a conference of ministers at Carlsbad iuned 
a part of Saxony, the Bhineland, and Swedish Pomerania ; wlmt were called the Carlsbad decrees, placing the nnirer- 
and to Ausbria were restored Sakbnrg, Vorarlbeig, aid sities under police supenrision, reviving a rigid censorship, 
Tyrol. Most of the members of the Rhenish Confederation and opposing the cession of state constitutions. A central 
were either left alone or deprived of small portions of ter- commission of inquiry was ^ appointed for the purpose 
ritory ; Hanover was made a kingdom ; Weimar, Meek- of hunting out secret societies, the very existence of which 
lenburg, and Oldenburg became grand duchies ^ and was merely subject of conjecture. In the diet, whose 
Liibeckf Bremen, Hamburg, and Frankfort were declared authority was slighted by these decrees, tliere were seve- 
f ree cities. ^ ^ ral members favourable to a conciliatory poliqr ; and in 

Qermaa In regard to the political constitution of Oermany, the the small states liberal politicians continued to demand 
oonfede- people were prepared for great and far-reaching changes, parliamentary representation. The reactionists, however, 
ration. union had been impressed upon them by the were united and determined, and succeeded in thwarting 

bitter experiences of nearly a generation, and they would political progress until 1830. Even in that year the fieri 
have welcomed the establishment of a vigorous empire. Prussian and Austrian Governments were able to hold on 
But the jealousi^ of Austria and Prussia, and the hostility in their old path, but the French Revolution caused so 
of the petty princes, prevented the popular policy from loud an outcry in countries in which the police were less 
being adopted. Instead of an empire the congress formed powerful, that Hanover, Brunswick, Saxony, and Hesse- 
the Gorman bund or confederation. It was composed of Cassel received constitutions, and in the lands where parlia- 
39 states, each of which was to be independent in regard to ments already existed tlie Governments granted freedom of 
its internal affairs, the confederation taking cognizance only the press, and promised more liberal legislation for the 
of matters of common interest. A permanent diet, in which future. Tiie two leading powers looked upon these changes 
each state should have its representative, was formed ; it with extreme disapproval, and they soon made use of the 
was to sit in Frankfort, and to be presided over by the diet as a means of virtually annulling every measure that 
Austrian plenipotentiary. This body was to settle all dis- conflicted with their own aims. When the diet was insti- 
puted questions between the various states, each of which tuted, it had been hoped that it would ultimately lead to 
engaged never to moke war on any of the others, nor to closer national unity, and to the establishment of modem 
form alliances which should be injurious to a member of the political institutions. It was now seen to be a mere 
bund. instrument in the hands of the enemies both of unity and 

Popular The events which arose from the French Revolution had of liberty. So soon did the princes pluck up courage that 
forfpse- German mind not only a passionate desire in 1837 Ernest Augustus, who succeeded William IV. of 

dom. equally intense wish for freedom. Grow- England as king of Hanover, abolished the constitution 

iiig iutelligence had revealed to the people that personal which his predecosser had sanctioned, and set up another 
rule is ill-^apted to the wants of a civilized community, of an earlier period and of a far less liberal diaracter. 
especially the personal rule of such men as the majority of This unlawful act met with resistance which had to be put 
their princes, who clung obstinately to every kind of abase, down by force. An appeal on behalf of the constitution 
and regarded their functions as a means rather of glorifying was made to the diet, but with the result that was to be 
themselves than of promoting the general welfare. Humi- expected from its previous action ; it declined to consider 
Hating as had been their submission to France, it had done the question. 

something to deepen this conviction, for in the districts During this dismal period almost the sole political event ZoU- 
ruled by French officials a higher idea of human rights was on which Germans can look back with pleasure is the forma- 
introduced than had before prevailed, and what was great tion of the Zollverein or customs union. As in all other r^ 
and attractive in the principles of the Revolution stirred spects, the bund had failed to realize the expectations it 
general sympathy. So urgent wore the demands for free * had excited respecting the abolition of ipjurions restrictions 
government that, while the struggle with Napoleon remained ! on commerce. Several attempts had been mode by groups ol 
undecided, the princes made lavish promises of concession ' states to regulate their customs, but none of them had 
after peace should be restored. The act of confederation been attended with much success. At last Prussia arrived 
contained a positive decree that in each state should bo at an understanding with Bavaria, Wiirtemberg, and several 
established a constitutional system. , other states, and between 1833 and 1835 the union thus 

TMiloy. The history of the next period is little more than a formed was joined by all German countries wi* the cxcep- 
history of the elaborate and pitiful devices by which the tion of Austria. It happened that about this time railways 
German sovereigns evaded their engagements. Within a began to be introdneed. The enstoms nnion enabled the 
reigns, few years, indeed, the rulers of Nassau, Weimar, Bavarm, nation to derive from them the utmost possible benefit, so 
Baden, and Wiirtemberg granted constitutions, but even that the prevalent political confusion did not hinder the 
in these countries absolutism was only in a slight degree [lopulation from attaining to considerable material piw 
modified. In Austria, where Prince Metternich was the perity. The obvious advantages of commercial union 
controlling spirit, the most diverse nationalities were deepened the desire for unity in evei 7 great department of 
governed as if they had been a single people, and the the national life, and at the same time raised the position 
methods of rule were as despotic and harsh os could be ^>f Prussia, which had been wise enough to associate itself 
toleratad in a modern community. Although Frederick with a most important moveinent. 

William IIL of Prussia could not act upon quite so anti- It was not only by its relation to the customs union that 
quated a system as Francis L, he resisted popular aspira- Prussia attracted the attention and awakened the hopes of 
tions. The utmost concession he made was to appoints German liberals. In 1840 Frederick William 11^. (1840-61) 
number of provincial diets, which tended rather to foster eucceeded his father, and, as he sroe known to be a thougotfm 
than to allay the genet^ discontent. Every opportnni^ end cultivated prince, there was a general expectotron that 
was seised by the various Goveniments to repress the free he would abandon the arbitrary ideas of Frederick William 
movement of ideas. A number of students were guilty IIL He began hie reign well For some jwrsMe Govot- 
of Borne folliee at a festival in the Wartbarg, and some time ment had in coidict with the Catholic Church j ^ 
afterwards a fanatical youth stabbed Kotsebue, the play- struggle wee at once ended by graceful conceesioi^ 
wright, who had aided with the reactionary party. Theee king pardoned political prisoners, restoi^ to ^ otBcaa 
ittcidentB were held to be symptoms of a grave peril j and eertida piefasson who had been degraded during the 

X. 6a 
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1840-48. vioua reign for snpposed revolntionair tendencies and wel* 
corned to the Berlin University the brothers Grinun, who, 
with five other professors, had been driven from Qfittingen 
for protesting against the violence of Ernest Anmtus. 
Bat it soon became manifest that Frederick Wuliam’s 
favourite conception of **the Christian state” did not in- 
dnde any gennine exercise of political power by the nation ; 
he wished to rale in a more enlightened spirit than his 
father, but not less absolutely. It was arran^d that the 
provincial diets established by Frederick William III 
should meet periodically, but this was a poor substitute 
for the great positive measures which had b^n anticipated. 
And within a very few years '‘the Christian state” was 
found to be compatible with a strict censorship, with the 
arbitrary punishment of schoolmasters, clergymen, and 
judges who did not meet the approval of the Government, 
and generally with incessant and irritating interference 
with the private life of the individual. The king lost all 
the popularity he had acquired in the early da^ of his reign 
by vaguely enthusiastic promises, and impartial observers 
saw that he and his people must sooner or later enter upon 
a serious struggle. A like state of things existed all over 
Germauy. The German, Hungarian, Slavonic, and Italian 
subjects of the emperor Ferdinand (1835-48), who suc- 
ceeded Francis L, were all agitating for reform; and in 
Bavcria, Hesse-Cassel, and Baden reactionary ministers 
were confronted by opponents who daily acquired increased 
influence among die masses of the population. 

Phuriaa In so many threatening forms did the rising spirit of the 
united Pmsiiian people reveal itself that in 1847 the king sum- 
^ moned to Berlin a united diet composed of the representa- 
tives of the provincial diets. This assembly truly expressed 
the popular feeling, but with so much moderation, and 
accompanying its demands by so many sincere assurances 
of loyalty, that it could not alarm the most timid. 
Frederick William, however, was offended by its tone, and 
haughtily proclaimed that he would never abate the rights 
which, as a lawful prince, he held by a higher than human 
authority. 

Rmln- Such was the condition of Germany at the breaking 
tton of out of the French revolution of 1848. Its effect upon the 
public mind was immediate and profound. It had been 
made clear that no dependence was to be placed upon the 
engagements of the sovereigns, and that if anything was 
to be done it must be done by the people themselves. At 
a convention in Mannheim four demands were formulated — 
freedom of the pre^ trial by juiy, national armies, and 
national representation. These demands were universally 
adopted as the liberal programme ; and within a few days 
there was a liberal ministry in every one of the small states. 
In Bavaria, King Louis, whose well-meant efforts to make 
Munich a centre of art had not induced the nation to forget 
its political rights, resigned the crown to his son Maximilian. 
The popular excitement in Austria became so intense that 
Prince Mettemich was dismissed, constitutional government 
was promised, and the Hungarians received a new cabinet 
Still more vehement was the revolutionary movement in 
Fmasia. Scenes of great violence occurred in the streets 
of Berlin, and on the 18th of March the king, who had 
pierioady tried to allay the storm by announcing that the 
united diet should meet periodically,— a concession he had 
refused to make at the proper moment, —declared that the 
natboal desire for a constitution should be satisfied. There 
was, however, a general feeling of distrust, and a conflict, 
whid continaed till the following morning, broke out 
letween the troops and the population, Frederick William, 
who, although an ardent npliolder of the divine right of 
kings, was too Jdnd-hearted aman and too timid to approve 
of a Strugs^ of this kind, laid aside his high Dretensioos, 
changed his minisisis, and asserted that he would plaee him- 


self at the head of the national movemenL By these means 
a more pacific temper was restored, and, after the united diet 
had passed an electoral law, the country was called upon to 
choose a national assembly. 

It was not only reform in the individual states that was 
demanded in 1848 ; the minority of the people felt that the 
time had come for sweeping away the effete bund which 
had done service only to the enemies of freedom, and for 
replacing it by a system of national representation which 
should maintain the dignity of Germany abroad an4 foster 
enlightened institutions at home. There was, indeed, a 
general conviction that only by means of a great central 
movement could the special agitations lead to enduring 
results. A number of deputies, belonging to different legis- 
lative assemblies, taking it upon themselves to give voice to 
the national demands, met at Heidelberg, and a committee 
appointed by them invited all Germans who then were, or 
who had formerly been, members of diets, as well as some 
other public men, to meet at Frankfort for the purpose of 
considering the question of national reform. 

About 500 representatives accepted the invitation. They Prelin 
constituted themselves a preliminary parliament, and atnoryii 
once began to provide for the election of a national assembly. 

It was decided that there riiould be a representative for 
every group of 50,000 inhabitants, and that the election 
should be by universal suffrage. A considerable^ party 
wished that the preliminary parliament should continue to 
act until the assembly should be formed, but this was 
overruled, the mGqority contenting themselves with the 
appointment of a committee of 50, whose duty it should be 
in the interval to guard the national interests. Some of 
those who were discontented with this decision retired from 
the preliminary parliament, and a few of them, of repub- 
lican sympathies, called the population of Upper Baden 
to arms. The rising was put down by the troops of 
Baden, but it did considerable injury by awakening the 
fears of the more moderate portion of the community. 

Great hindrances were put in the way of the elections, 
but, as the Prussian and Austrian Governments were 
too much occupied with their immediate difficulties to 
resist to the uttermost, the assembly was at last chosen, and 
met at Frankfort on the 18th May. The old diet broke up, Frank 
and the national representatives had before them a clear fort 
field. There is no reason to doubt that if they had acted 
with promptitude and discretion they would have succeeded 
in the task they bad undertaken. Neither Austria nor 
Prussia was for some time in a position to thwart them, and 
the sovereigns of the smaller states were too much afraid of 
the revolutionary elements manifested on all sides to give 
way to reactionary impulses. But the Germans had had 
no experience of free political life. Nearly every deputy 
had his own theory of the course which ought to be pursued, 
and felt sure that the country would go to ruin if it were 
not adopted. Learned professors and talkative journalists 
insisted on delivering interminable speeches, and on 
examining in the light of ultimate philosophical principles 
every proposal laid befim the assembly. Thus precious 
time was lost, violent ast^ouisms were called forth, the 
patience of the nation was eachansted, and the reactionary 
forces were able to gather strength for once more assertmg 
themselves. Tlie very first important question brought oat 
the weaknesses of the deputies. This x^ted to the nature 
of the central provisional executive. A committee ap^inted 
to discuss the matter suggested that there shotud be a 
directory of three members, appointed by the German 
Governments, snliject to the approval of the aesembly, and 
mling fay means of ministers responsible to the latter body. 

This elaborate scheme fonnd hvour with a large number oi 
members, but others insisted tfaat there shonld be a presi- 
dmit or a central committee, appointed by the assembly, 
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while another ^arty pleaded that the aaeembly itself should 
exercise ezeouuve as well as legislative functions. At last, 
after a vast amount of tedious and useless discussion, it 
was agreed that the assembly should appoint an imperial 
vicar who should carry on the government by means of 
8 ministry selected by himself; and, by the decision 
of a large majority, the archduke John of Austria 
was chosen for the office. With as little delay as 

E ssible he formed an imperial cabinet, and there were 
pes that, as his appointment was generally approved both 
by the sovereigns and the people, more rapid progress 
would be made with the great and complicated work in 
hand. Unfortunately, however, it was necessary to enter 
upon the discussion of the fundamental laws, a subject 
presenting many opportunities for the display of rhetoric and 
intellectual subtlety. It was soon obvious that beneath 
all varieties of individual opinion there were two bitterly 
hostile tendencies — those of the republicans, and those of 
the constitutionalists. These two parties attacked each 
other with constantly growing animosity, and in a few 
weeks sensible men outside the assembly gave up all hope 
of their dealing satisfactorily with the problem they had 
been appointed to solve. 

Sohlei- In the midst of these disputes the attention of the nation 
^Hol- ^^3 occupied by a question which had arisen before the 
outbreak of, the revolutionary movements, — the so-called 
** Schleswig-Holstein question.” In 1846 Christian YIII. 
of Denmark had officialiy proclaimed that Schleswig and 
the greater part of Holstein were indissolubly connected 
with the Danish monarchy. This excited vehement opposi- 
tion among the Germans, on the ground that Holstein, 
although subject to the king of Denmark, was a member 
of the German confederation, and that in virtue of ancient 
treaties it could not be severed from Schleswig. In 1848 
the German party in the duchies, headed by Prince 
Frederick of Au^stenburg, rose against the Danish 
Government. Frederick VIL, who had just succeeded 
Christian VlII., put down the rebellion, but Prussia, acting 
in the name of the confederation, despatched an army 
against the Danes, and drove them from Schleswig. The 
Danes, who were supported by Russia, responded by 
blockading the Baltic ports, which Germany, having no 
navy, was unable effectually to defend. By the mediation 
of England an armistice was concluded, and the Prussian 
troops evacuated the northern districts of Schleswig. As 
the Danes soon afterwards took possession of Schleswig 
again, the Prussians once more drove them back, but on 
the 26th of August an armistice of seven months was 
agreed upon at Malmoe. 

Diqratefi The new Frankfort Government disapproved the con- 
armistice ; but, as it had empowered Prussia 
to act for it, it was obliged to accept what had been done. 
tim^y majority of the assembly, furious at an arrangement 
which was denounced as a national humiliation, decided 
that the armistice should not be sanctioned. The ministry 
resigned ; but, a new combination being impossible, it was 
replaced, and the assembly unwillingly agreed to accept 
the armistice, on the understanding that the Government 
should lose no time in negotiating for peace on fair terms. 
A large minority, however, was intensely dissatisfied. It 
was composed of the republicans and other radical sections ; 
and when defeated, th^ appealed from the assembly to 
the people. The Government kept its place, but was 
unable to prevent a rising which led to the murder of two 
unpopular representatives. There were also temporary 
repablioan agitations in Baden and Wiirtemberg. 

While these events were in progress, it seemed not im- 
possible that the Austrian empire would fall to pieces. 
Bohmia and the Italian states were in revolt, and the 
Huigarians strove with passionate earnestness for independ- 


ence. Towards the end ot 1848 Vienna was completely in l< 
the hands of the revolutionary party, and it was retaken 
only after desperate fighting. A reactionary ministry, 
head^ by Prince Schwarsenberg, was then raised to power, 
and in order that a strong policy might be the more 
vigorously pushed forwai^ the emperor Ferdinand resigned, 
and was succeeded by his nephew, Francis JosepL 

The prospects of reform were not much more favourable R 
in Prussia. The assembly summoned amid the revolution- P: 
ary excitement of March met on the 22d May. Demands 
for a constitutional system were urged with great force, and 
they would probably have been granted but for the opposi- 
tion due to the violence of politicians out of doors. The 
aristocratic class saw ruin before it if the smallest conces- 
sion were made to popular wishes, and it soon recovered 
from the terror into which it had been plunged at the out- 
break of the revolution. Extreme antagonism was excited 
by such proposals as that the king should no longer be said 
to wear his crown “by grace of God and the animosity 
between the liberal and the conservative sections was 
driven to the highest pitch when, in the midst of the 
struggle between the populace and the Government in 
Vienna, it was proposed tliat Prussia should support the 
cause of freedom. The motion, although at first rejected, 
was passed in a modified form. Before this, ministry after 
ministry had been appointed, but none had been so decidedly 
reactionary as to preclude the liope of a settlement. Now 
the king resolved to break finally with the liberals, and, 
notwithstanding a solemn warning addressed to him by a 
deputation from the assembly, he called to office a cabinet 
about whose inteutious there could be no misunderstanding. 

On the pretext tliat fair deliberation was impossible in the 
capital, tbe assembly was ordered to meet in Brandenburg, 
troops were concentrated near Berlin, and a state of siege 
was proclaimed, in vain the- assembly protested and con- 
tinued its sittings, going even so far as to forbid the pay- 
ment of taxes while it was subjected to illegal treatment. 

It was forced in the end to submit, but the discussions in 
Brandenburg were no more successful than those in Berlin. 

At last, on the 5th December, the king dissolved the 
assembly, granted a coustitutiou about which it had not 
been consulted, and gave orders for the election of a repre- 
sentative chamber. 

About the time that the Prussian parliament was thus Fra 
created, and that the emperor Ferdinand resigned, thei'ort 
Frankfort assembly succeeded in formulating the funda-^" 
mental laws, which were duly proclaimed to be the funda- 
mental laws of Germany as it was now to be constituted, stlti 
The principal clauses of the constitution then began to be 
discussed. By far tbe most difficult question was the rela- 
tion in which Austria should stand to the Germany of ihe 
future. There was a universal wish that the Austrian Oev 
Germans should be included in the German state ; on the and 
other hand, it was felt that if all the various nationalities of 
Austria formed a united monarchy, and if this monarchy as 
a whole were included in the confederation, it would 
necessarily overshadow Germany, and expose her to un- 
necessary external dangen. It was therefore resolved that, 
although a German country might be under the same ruler 
as non-German lands, it could not be so joined to them as 
to form with them a single nation. Had tbe ^embly 
adopted this resolution at once, instead of exhausting itself 
by pedantic disquisitions on the abstract principles of juris- 
prudence, it might have hoped to triumph ; but Austria 
was not likely to submit to so severe a blow at the very time 
when she was strong enough to appoint a reactionary 
Government, and had nearly re-established her authority, not 
only in Vienna, but in Bohemia and in Italy. Mnoe 
Sehwarxenberg took the earliest opportunity^ to declare^ that 
the empire could not assent to any weakening of its inllti- 
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1849-00. ence. Bitter strife now broke out in the aesemUj. Two 
of the miniBtem reeigned, and one of those who took their 
place, Herr von Oagern, proposed that, since Austria was to 
be a united state, she should not enter the confederation, { 
but that her relations to Gfermany should be regulated by a 
special act of union. This of oonrse meant that Prussia 
should be at the head of Germany, and recommended itself 
to the majority of the constitution party. It was resisted 
by the Austrian members, who were supported by the 
ultramontanes and the democrats, both of whom disliked 
Frussia, the former because of her Protestantism, the latter 
because of her bureaucratic system. Herr von Qagem’s 
proposal was, however, adopted. Immediately afterwards 
the question as to the character of the executive was raised. 
Some voted that a directory of princes should be appointed, 
others that there should be a president, eligible from the 
whole ^rman nation ; but the final decision was that the 
headship of the state should be offered by the assembly to 
some particular German prince, and that he should bear the 
title of emperor of the Germans. 

Proponed The whole subject was os eagerly discussed throughout 
the country os in Frankfort Austria firmly opposed the 
idea of a united German state, insisting that the Austrian 
emperor could not consent to be subordinate to any other 
prince. She was supported by Bavaria, but on the other 
side were Prussia, Brunswick, Baden, Nassau, Mecklenberg, 
and various other countries, besides the Hanseatic towns. 
For some time Austria offered no counter scheme, but she 
ultoately proposed that there should be a directory of seven 
princes, the chief place being held alternately by a Prussian 
and an Austrian imperial vicar. Nothing came of this 
suggestion, and in due time the assembly proceeded to the 
second reading of the constitution. It was revised in a 
democratic sense, but the imperial title was maintained, 
and a narrow majority decided that it should be hereditary. 
Frederick William IV. of Prussia was then chosen emperor. 
Frederick All Germany awaited with anxiety the reply of Frederick 
WillianL It was thought not improbable that he would 

pliiw Vlie the early port of his 

imperial spoken of German unity as enthusiastically as 

crown, of liberty, and, besides, the opportunity was surprisingly 
favourable. The larger number of the North-German 
states were at least not unwilling to submit to the arrange- 
ment ; and Austria, whose opposition in ordinary circum- 
stances would have been fatal, was paralysed by her struggle 
with Hungary. Frederick William had not, however, 5ie 
courage of his opinions ; the deputation which waited upon 
him was dismissed with the answer that he could not 
assume the imperial title without the full sanction of the 
prince and the free cities. 

This answer was in reality a deathblow to the hopes of 
German patriots, but the assembly affected to believe that 
its cause was not yet lost, and appointed a committee to 
see that the provisions of the constitution were carried out 
A vigorous a^tation began in the countiy for the acceptance 
of the constitution by the Govemmeuta The king of 
Wfirtemberg was forced to accede to it; and in Saxony, 
Baden, and Rhenish Bavaria armed multitudes kept the 
sovereigM in terror. Prussia, which, following the example 
of Austria, had recalled her representatives from Frankfort, I 
sent her trooM to put down these risings, and on the 2lBt | 
May 1849 toe la^r number of the deputies to the 
assembly voluntarily resigned their seats. A few republican I 
members held on by it, and transferred the sittings to ! 
Stuttgart Here they even elected an imperial Government, ^ 
but they had no lon^r any real influence, and on the 18th . 
June they were forcibly dispersed by the Wtirtemberg | 
ministry. | 

Although Frederick William had refused to become i 
emperor, he was unwilling to miss altogether the opportunity 
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afforded by the difficnltiee of Austria, He invited the 
states to send representatives to Berlin to discuss the con- 
dition of Germany; and he concluded a treaty with the 
kings of Saxony and Hanover. Two days afterwards the 
three allies agreed upon a oonstitntiou which was in many 
respects identical with that drawn up by the Frankfort 
assembly. The functions of the executive were, liowever, 
extended, the electoral law was made less democratic, and 
it was decided that, instead of an emperor, there should be 
merely a supreme chief aided by a college of princes. This 
constitution was accepted by a number of states, whicli 
assumed the name of the ^ The Union, and on the 20th 
March 1850 a parliament consisting of two houses met in 
Erfurt Both houses accepted the constitution ; and, im- 
mediately after they broke up, the members of the Union 
assemble in Berlin, and a provisional college of princes 
was elected. By that time, however, the whole situa- 
tion of Germany had changed. In the autumn of 1849 
Austria had succeeded, by the help of Russia, in quelling 
the Hungarian insurrection, and she was then in no mood 
to let herself bo thrust aside by Prussia. Encouraged by 
her, Hanover and Saxony had severed themselves from the 
Union, and Saxony, WUrtemberg, and Bavaria arrived at 
an understanding as to a wholly new constitution. After- 
wards all four states, with several others, accepted the in- 
vitation of Austria to consider the propriety of re-establish- 
ing the Confederation. The representatives of the states 
favourable to this proposal came together in Frankfort on 
the 4th September 1850, and acted as the restored diet. 

Thus the issue to which the events of about a century had Austria 
been pointing was apparently raised ; Germany was divided 
into two hostile parties, one set of states grouping them- 
selves around Austria, another around Prussia. A difficulty Disturb- 
which arose in llesse-Casscl almost compelled the powers nfice in 
to bring their differences to the test of war. In thii small 
state the liberal movement of 1848 had been followed by ^ 
^reaction, and the elector ventured to replace Hassenpflug, 
the unpopular minister who had been driven from power. 
Hassenpflug, being detested by the chamber, dissolved it in 
June 1850 ; but tho new one was not less hostile, and 
refused to sanction the ctdlection of the taxes until it had 
considered the budget. For this offence it also was dis- 
solved, and ordera were issued for the raising of tlie taxes 
without its consent. Many officials refused to obey ; the 
judges remained loyal to tlie constitution; and when 
attempts were made to solve the difficulty by the army, the 
officers instructed to act resigned in a body. Meanwhile, 
Hassenpflug had appealed to the representatives in Frank- 
furt who claimed to be the restored diet, and under the 
influence of Austria they resolved to support him. Prussia, 
on the other hand, announced its determination to carry out 
the principles of the Union, and to maintain the Hessiau 
constitution. Austrian and Bavarian troops having entered 
Hesse, a Prussian army immediatol)! occupied Cassel, and 
war appeared to be imminent Prussia, however, shrank 
from the conflict. Radowitz, the foreign minister, who had 
so far pursued a vigorous policy, retir^, and was replaced 
by Manteuffel, who, altuough the whole Prussian army was 
mobilixed, began by making concessions. The Union was 
dissolved ; and after Austria had despatched an ultimatum 
formulating her demands, the new minister met Prince 
Schwarzenberg at Olmiitz, and virtually yielded eveiy thing Cnofo- 
he insisted upon. The difficulty in Hesse was to be left to at 
the decision of the Germau Governments ; and as soon as 
pMible ministerial conferences were to be held in Dresden, 
with a view to the settlement of the German constitution. 

These conferences began in the last days of 1850. The Diet le 
Austrian Government strove to secure the appointment of 
a BtroDgsr executive than had hitherto existed ; but its pro- 
posals met with steady eppesition from Frumia. Every 
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ftmiiaii lektme wai in like manner resiated by Austria. At the same time the ministry perseoutea jm press, and 
Thn^ from the sheer inability of the assembled ministers allowed hardly a whisper of diseontent to pass unpunished, 
to devise a plan which all could agree, Prussia and tlie The smaller states followed widi alacrity in the steps of 
states that had joined Jier in the Union were compelled to the two leading powers. The liberal ministries of 1848 
mobile the Frankfort diet From the 12th June 1861 were dismissed, the constitutions were changed or abolished, 
its sittings went on as if nothing had occurred since it was and new chambers were elected under a sereraly restrictSii 
dispened. - suffrage. Had the battle been fairly fought out between 

This wretched fiasco was hardly less satisfactory to the Governments and the people, the latter would still have 
the nuyorit^ of Germans than the manner in which the triumphed , but the former had now, in the Frankfort diet, 

SeiilM- nationm claims in Schleswig-Holstein were maintained. The a mightier instrument than ever against freedom. Wbit 
armistice of Malmoe having expired in March 1849, the war it could do was seen too clearly from the case of Hssse- 
” with Denmark was resumed A considerable army was de- Cassel After the settlement of Olmttts, federal troops 
spatched against the Danes by the Frankfort Government, occupied that country, and federal execution was carried 
but on the 10th July an armistice was signed at Berlin for out with shameful harshness. Martial law was everywhere 
six months, and a year afterwards Prussia concluded peace, proclaimed; officers, and all classes of officials who had 
The inhabitants of the duchies, however, continued the incurred the displeasure of the Government, were subjected 
war. During the interview at Olmiltz between Count to arbitrary penalties; and such was the misery of the 
Manteuffel and Prince Schwarsenberg it was agreed that, people that multitudes of them were com(>elled to emigrate, 
like the affairs of Hesse-Cassel, those of Schleswig-Holstein The constitution having been destroyed by the bund, the 
should be submitted to the decision of all German states, elector proclaimed one of his own making ; but even the 
but that, in the meantime, Prussia and Austria should act chamber elected under the provisions of this despotic 
together. By the intervention of Austrian troops peace scheme could not tolerate his hateful tyranny, and there 
was restored; and when, early in 1852, the Government of were incessant disputes between it and the Government. 
Denmark, in providing a constitution for the whole The bund interfere in a like spirit in Hanover, although 
monarchy, promised to appoint separate ministers for with less disastrous results, after the accession of George 
Schleswig and Holstein, and to do equal justice to the Y. in 1851. For the whole of Germany this was emphati- 
German and theDanishpopulationSfthe two powers declared cally the period of petty despotism; and not only from 
themselves satisfied, and the Austrian forces were with- Hesse but from all parts of the country there was a vast 
drawn. The diet also, after some delay, professed to be stream of emigration, mainly to the New World, 
content with this arrangement While it was discussing The outbreak of the Crimean war profoundly moved the Criaasn 
the subject, a conference of the European powers met in German nation. The sympathies of Austria were necessarily 
London, and settled tliat Frederick VU. of Denmark with the Western powers, and in Prussia the majority of 
should be succeeded by Christian, duke of QlUcksburg, and the people took the same side ; but the Prussian Govem- 
that the duchies should be indissolubly united to the Dan- ment, which was at this time completely under the control 
ish monarchy. Austria and Prussia accepted the protocol of Russia, gave its moral support to the exar. It did, 
setting forth these results, but it was not signed by the diet, indeed, assent to a treaty— afterwards signed on behalf of 
In all these later events the first place had been taken the bund — by which Prussia and Austria guaranteed each 
Anstriri by Austria. The temporary dissolution of the customs other, but it resolutely opposed the mobilisation of the 
411.1 t)i4 uuion in 1851 gave her an opportunity of trying to extend confederate army. The Prussian people were keenly 
* her influence ; she demanded that a union should be irritated by the cordial relations between their court and 
formed of which she should be the leading memi)er. A the most despotic power m Europe. They felt that they 
congress of all German states, with the exception of Prussia were thus most upjustly separated from the main stream of 
and one or two states which sympathised with her, was W'estern progress. 

held in Vienna; and it was followed by several other During the Crimean war the political reaction continued 
congresses favourable to Austriau preteusions. Prussia, with unabated force. In Prussia the Government appeared 
however, being here on strong ground, refused to give resolved to make up for its temporary submission to the 
way ; and not only was the customs union restored in popular will by the utmost violence on which it could veo- 
accoMauce with her wishes, but Austria concluded with sure. A general election took place in the autumn of 1855, 
her in 1853 a treaty of commerce which embodied some and so harshly was the expression o! opinion restrained that 
important coucessiuus. a chamber was returned with scarcely a aiugle liberal ele- 

PoUtiial Germany had now fairly entered a period which, although ment of serious importance. The feudaliats called for a 
it did not last very long, was, in some respects, as humiliat- still further revision of the constitution, and urged that 
ing as any in her history, llie popular movement, from even the reforms effected by Stein should be undone. In 
which great things had been hoped, had on some occasions Bavaria a chamber elected about the same time as that of 
almost touched its ^1 ; and, as might have been expected, Prussia was rather less docile; but the Government shared 
f reaction set in, v^ch the princes knew how to turn to to the full the absolutist tendencies of the day, and euer- 
the fullest advantage. T^ Austrian Government, after getically combated the party which stood up for law and 
the subjection of Hungary, withdrew every concession it the constitution* The Hanoverian government, backed by 
Sad made under pressure, and established a thorough des- the Frankfort diet, was still more successful in its warfare 
potism, trampling upon the rights of the individual nation- with the moderate reformers whom it was pleased to treat 
alitias, and forcing all its subjects into a common political as revolutionists ; and in Austria the feudalists so corn- 
mould. In Prussia the parliament, summoned by the king phtely gained the upper hand that on the 18th August 
on the 5th December 1848, met early in the following 1855 the Government signed a concordat, by which the 
year. Although the democrats hsd declined to vote, it state virtually submitted itself to the control of the church, 
wu not conservative enou(^ fur the court, and not till the The German people seemed to have lost both the power 
Slst Jaanaiy 1850 was an understanding arrived at and the will to assert their rights; but in reality they were 
reepectiag the ooustitutioiL The qrstem thus established deeply dissatisfied. And it was clear to impartial observers 
was repaatedly revised, andalwaye wUh the same object— that, in the event of any grwt strain upon the power of 
It lednee to a minimum the power ef t^ nationil repre- the Govammenta, theabaolutist system would breek down, 
eentadves, nnd to exalt and extend that of the Govenunent 1 The fiial aymptem that the reetdou had attained iu 
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Utmost development displayed itself in Pmssia, whose atten- 
tion was for a time distracted from home politics by a 
quarrel with Switzerland. The Swiss authorities had im- 
prisoned some foolish royalists of Neuchfttel, in which the 
house of HohenzoUeru had never resigned its rights. War 
was threatened by Pmssia, but when the prisoners were 
set free, the two states enter^ upon negotiations, and in the 
summer of 1857 King Frederick William withdrew all 
claims to the principality. Soon after this, the mental 
condition of the king made it necessary that his duties 
should be undertaken by a substitute, and his brother, the 
Prince of Prussia, took his place for three months. In 
October 1858 the prince became r^ent ; and as he was 
unfavourable to the policy which had Mtherto been pursued, 
he appointed a new ministry of a moderately liberal char- 
acter. A general election was ordered; and, the free action 
of the constituencies being in no way interfered with, they 
returned a parliament in which the feudalists held the place 
that had belonged to the liberals in the previous chamber. 
No more thorough proof could have been given of the 
liberal sentiments of the population, and tli** effect was 
soon seen in the growing hopefulness of the liberal party 
in every German state. 

The Italian war of 1859, in which Austria found herself 
Attstrian opposed by France and Sardinia, excited vehement interest 
war in Germany. A section of the liberal party would have been 
pleased had Prussia taken the occasion to reconstitute the 
confederation by excluding Austria; but Prussia was so far 
from attempting this that she put herself in a state of 
readiness for war with Fmnce. After the battle of Magenta 
she mobilized part of her army, and gave her assent to the 
placing of confederate troops on the upper Khine. These 
measures induced the emperor Napoleon to conclude a 
hasty peace ; but Austria was bitterly offended because she 
had not received the open support both of the bund and 
of Prussia. 

The misfortunes of Austria in this war brought to light 
the instability of the absolutist system which had been 
maintained since the crushing of the revolution of 1848. 
The army had fought without enthusiasm, and after the 
restoration of peace voices were eveiywhere raised for 
reform. Petty concessions were at first attempted, but 
in December 1860 the emperor changed his ministers, 
promising that the constitutions of the various provinces 
should be revised, and that a Reichsrath, with the right of 
initiating legislation, should be freely elected by the pro- 
vincial diets. Although this arrangement was far from 
pacifying the populations, it was a great advance on any 
previous proposal, and stirred the hope of still larger con- 
cessions. 

Another result of the Italian war, of far greater import- 
ance for the general progress of Germany, was the revival 
of the old desire for national unity. The Germans could 
not persuade themselves that that which the Italians had 
attained was unattainable by them ; and they believed that, 
if they acquired the same measure of unity, there would 
noon be an end of despotisoL After the war, a number of 
leading politicians, having held repeated conferences, 
founded what they called tiie National Union, an organi- 
zation intended to promote the nationid cause ; and it bad 
a profound effect in maintaining and stimulating public 
interest in its object The Governments, seeing the 
strength of the movement, sought to give it a direction 
suitable to their own interests. Prussia and Austria entered 
into negotiations, bat failed to arrive at an understanding. 
The Saxon minister, Baron Beast, then came forward wiui 
a proposal, whose aim was to play off the two great states i 
a^nst one anolher, and to enable the smaller states to | 
hold the balance.' Austria w'ss not unwilling to be 
persuaded : bat FTossia would have nothing to say to a I 
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scheme which wonld have effected a change without 
improving her position. In 1863 the emperor Francis 
Jose^ invited tlto German princes to a congress in Frank- 
fort, for the purpose of settli^ the question. A settlement 
proposed by nim was unlikely to be acceptable to Prussia; 
and she held aloof. When the Austrian emperor's plan 
was unfolded, its aim, as every one expected, was seen to 
be the confirming of his own authority. It was, therefore^ 
with equal decision, rejected by the J^ussian Government 
and by the German liberals. 

Meanwhile, changes had taken place in Prussia which 
were destined to lead to a solution of the long-discussed 
problem, as complete as it was unexpected. On the death 
of Frederick William IV. on the 2d January 1861, the 
prince regent assumed the crown of Prussia as William I. William 
within ten years Germany was united, and this amiable h of 
ki^ was proclaimed emperor. rnmla. 

This result was the issue of a vast series of historical 
causes ; but it is indissolubly associated with the name of 
King William’s great minister, Bismarck, who was made Biimarct 
Prussian premier iu 1862. No more remarkable figure 
has arisen in the history of Germany. Before he became 
prime minister he had acted as Prussian pleni^^otentiary at 
the confederate diet, and as Prussian ambassador in Paris 
and St Petersburg ; he was, therefore, familiar with the con- 
flicting political currents of the time. When raised to the 
highest post in the state under the crown, he soon formed 
the fixed resolution of adding to the power of Prussia, and 
placing her at the head of united Oertnany. Having 
something of Cromwell’s superstition as well as Cromwell’s 
strength, he apparently regarded this as a sort of religious 
mission; and in many resi)ects he could hardly have been 
better adapted to the task. A rough, despotic, vehement 
nature, he was undeterred by scruples which might harass 
ordinary statesmen ; having set up a goal, he marched to it 
by the straigbtest path. The solemn tuitions of diplomacy, 
to the astonishment of Europe, he laughed out of court 
He respected treaties exactly in so far as they w^ere capable 
of being defended, and produced by boisterous frankness 
the effects which other men achieve by mystery and 
deceit. With little faith in the action of moral causes, he 
took care to have behind him those big battalions wHch 
destiny is said unduly to favour. Prussia at once recognized 
that she had in him a statesmuo of commanding type,-— a 
bold aud resolute spirit, with narrow but intense vision, 
and a will created to go crashing through difiicoltieB, and 
to fashion a world to its liking. 

When Bizmarck was made premier the Government was 
engaged in a hot dispute with the representative chamber. 

The Utter refused to sanction a great scheme of military 
reform, and the ministry was compelled, in direct opposition 
to the constitution, to trust to the upper house for supplies. 
Bismarck carried on the contest with cynical audacity; and 
he was in no way shaken when the country, over aud over 
apin, proved that its sympathies were with his opponents. 

Ae unitary reforms were executed, aud thi^ nation was* 
tolerably pl^y told l^t its approval was of secondary 
importance. 

An opportunity for stirring up the chaotic elements from 3<^as- 
which the Prussian premier proposed to evolve a cosmos of wig-Hdl- 
his own was soon affbrded by the revival of tliat most com- 
plicated of ** questions,” the question of Schleswig-HolBtein. 

Ever siiBoe the settlement of 1852 it had from time to time 
ion. The tendency of Danish policy, accord- 
OiRuanB, was to subject Holstein and ^hleawig 
dffTerent treatment, and, in the application of the 
mstitution of the kingdom, to pay inanffident re- 
spectlb the rights of Holstein as a member of the German 
o^edemtion. Soon after the duke of Olficksbuig, in 
aocordanoe with the London ool, mounted the Danish 
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throne (1663), fedenl troops were despatched to the 
dnohiee, nominally to secure that the new kins should 
fulfil his predecessor's engaffements. In reality, however, 
their presence gave rise to demonstrationB among the Qer- 
man population in favour of Prince Frederick of August- 
enburg, who, although his father hod renounced his rights, 
claimed to be the true duke of Holstein. Prussia and 
Austria, having signed the London protocol, professed to 
disapprove his pretensions, and towards the end of 1863 
proposed in the diet that they should be empowered to 
occupy Schleswig, so that justice might be done both to 
the Danish king and to the duchies. The proposal was 
rejected, and had Austria been acting alone, there is no 
reason to believe that she would have pushed her demands 
farther, if indeed she would ever have advanced so far. 
Bnt Prussian policy was determined by a statesman who 
had vast ulterior ends to serve; and by his influence 
Austria was induced to join Prussia in declaring that, since 
the bund would not follow their counsel, they were forced 
to act independently. In the war which followed the 
Danes distinguished themselves by their courage and 
military skill ; but they could not very long contend single- 
handed with two such enemies, and on the Ist August 
1864 a treaty was signed in Vienna, by which Denmark 
ceded to the conquerors Schleswig, Holstein, and Lauenburg. 
All Europe disapproved these harsh conditions; but the 
Prussian minister did not trouble himself about disapproval 
which found utterance only in words. 

Before the outbreak of war, Prussia had been engaged in 
a serious dispute with Austria. In 1862, in the name of 
the customs union, the former power hod concluded with 
France a treaty of commerce, bai^ mainly on the principles 
of free trade. Most of the small states, strongly objecting 
to the treaty, refused to sign it ; and they were supported 
by Austria, which had never given up the hope of taking 
precedence of Prussia in the commercial as well as the 
political relations of Germany. She protested against the 
treaty, and demanded admission into the customs union. 
Prussia maintained her original position, insisting that if the 
treaty with France wvvq rejected she would regard the 
union as no longer existing. After tlic war Bismarck not 
only succeeded in obtaining the siguatures of the small 
states, but induced Austria to conclude a commercial 
treaty, essentially the same as that of 1853; and abiiut 
the same time treaties were signed, owing to his exertions, 
between the union and England and Belgium. These 
triumphs unmistakably indicated the rising influence of 
Prussia. 

It was not long before grave difficulties sprang from the 
results of the ^hleswig-Holstein war. Prussia was of 
opinion that there was no longer any need for the troops of 
the bnnd in Holstein ; and ^though this view was hotly 
contested, the diet was compelled in the end to act upon 
it Still more important was the question, what should 
now be done with the duchies. Austria favoured the 
daims of the prince of Angustenburg; and the bund by a 
small migority decided to request tlm two powers to invest 
him with the sovereignty of Holstein. Prussia protested 
that the matter was beyond the competence of the diet. 
What she herself intended was plainly shown by the fact 
that the Prussian war Biinister ezpUimd in the Prussian 
parliment, in connexion with a sp^ial demand for money, 
that it was to be devoted to the erection of a harbour at 
Kiel Austria, which had the same right as Prussia to 
Kiel, refused htir assent to this proposal ; and an inter- 
change of angry despat^ took place, whic^ made it highly 
probimie that the spoilers of Denmark would soon be at 
%ach other’s throats. War was for a time prevented by the 
Gastein convention, by which Austria handed over 
Lanenbnig to hoaaia, and it was agreed that the former 


state should in the meantime administer Holstein, the latter 
Schleswig. 

Count Bismarck did not intend that the Oastein conven- 
tion should seriously interrupt the development of his polipy. 

He had made up his mind to force a quarrel on Austria, 
and to settle once for all the question, first raised by 
Frederick the Great, whether she or Prussia should prevail 
in Germany. The opportunity was so favourable toat the 
like might never i^u offer itself. Although the Govern- 
ment and the parliament of Prussia were BtUl engaged in a * 
straggle which called forth much indignation on sides, 
the mass of the population was thoroughly loyal ; and, as 
events proved, the army hod been reorganized with splendid 
skill. Never, perhaps, in the history of the world, were there 
better fighters than the Prussian soldieisof that day; and they 
were led by officers full of patriotic ardour, with idmost un- 
limited influence over their men, and trained in the best 
schools of military science. In the Austrian empire, notwith- 
standing the reforms recently instituted, discontent was still 
almost universal. The Hungarians sullenly demanded 
independence, and among the Hlavonic popi^tions there 
were also dangerous agitations for local self-government 
Although the army was composed of magnificent material, 
it was far behind that of Prussia in the mode of its adminis- 
tration, and grave doubts were enteitained whether con- 
fidence could be placed in its loyalty. In these circum- 
stances, no one familiar with the facts could hesitate as to 
the side on which victory would declare itself in the event 
of war, and to Count Bismarck the facts were intimately 
known. With well-considered boldness he advanced rapidly 
to his aim. The Austrian governor of Holstein encouraged, 
as he hud a perfect right to do, the pretensions of the prince 
of Angustenburg. In January 1BG6 Count Bismarck made 
this the subject of a bitter desimtch to the Vienna Goverti- 
ment ; and Count Mensdorf, the Austrian foreign minister, 
replied in the same tone. Both powers now began to make 
active preparations for the worst. The majority of the 
small states sided with Austria ; but Prussia found means 
of more than counterbalancing this advantage. Now that 
Italy was partially united, the Italians felt humiliated at Alltsnoe 
Venetia remaining in the hands of Austria. Count Bismarck *^f 
offered, if she would conclude an alliance with Prussia 
against their common enemy, to obtain for her this niaguifl- 
cent prize. The Italian Government saw that it could never 
liuve a better chance, and signed the proposed treaty. 

The occasion fur which Count Bismarck waited presented Hoven 
itself when the Austrian governor of Holstein summoned 
the assembly of the states. Holstein was at once occupied 
by Prussian troops, and those of Austria were driven from 
the duchy. The Austrian Government indignantly protested 
against this outrage; and on the 14th June 1866 its pro- 
posal that tlie forces of the bund should be mobilized 
against Prussia was adopted by a nugority of thi diet The 
Prussian plenipotentiary withdrew ato submitting a scheme 
for the reconstitution of Germany ; and the war immedi- 
ately began. Its events followed each other with startling 
rapidity. Within a fortnight Prussia had in her grasp 
Hfuiover, Hesse-Cassel, and Saxony; and oii the 3d July 
was fought the great battle of Koniggiits, which laid her 
chief enemy at her feet The power of Austria was 
shattered by the swift and mighty blows directed against 
it ; and on the 26th July she was glad to accept the pre- 
liminaries of Nioolsburg, which were soon afterwards 
followed by the peace of Prague. 

The resdt of this war was the final exclusion of Austria Pcms of 
from Germany. Prussia annexed Hanover, Hesse-Cassel, Prsgne* 
Nassau, Frimkfort and Sdhleswig-Holstein. By the fifth 
danse of the treaty of Prague, indeed, the InhaUtaotp of 
the northern districts of St^leswig were to be remsM Ui 
Denmark, if. when freely consult^ they expressed a 
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1187-70. for thii mult ; but the eugagement^ which was never 
NcirUioru seriously intended, was abrogated by secret treaty between 
coDftds- Austria aud Germany on the 11th October 1878. All 
states to the north of the Main, including the northern 
ludf of HesBe>DannBtadt, were compelled to form a North- 
Oerman confederation under the leadership of Prussia. The 
four 8()uth-Gcrman states, Baden, Hesse-Darmstadt, Wtir- 
temberg, and Bavaria, were left independent, but with the 
right, if they chose, to form a South-German confederation 
and to unite with that of North Germany. By secret 
treaties, as Count Bismarck announced at a critical moment 
Boon afterwards, they undertook to place their armies at 
the disposal of Prussia in time of war. 

King William, who had accompanied his troops, returned 
in triumph to Berlin, and the nation was so eluted by his 
victories that the newly-elected house of representatives 
willingly consented to forget past disputes. On the 24ih 
Cunt de- February 1867 the constituent diet of the confederation, 
m Ml. elected by universal suffrage and the ballot, met in Berlin, 
accepted in its essential features the constitution 
, submitted to it It was arranged that the headship of the 
confederation should be hereditary, that it should belong to 
the king of Prussia, and that legislative functions should be 
exercis^ by a federal council, representative of the various 
Governments, and by a diet elected by the whole people. 

The confederate parliament began at once die task of 
consolidating the new institutions. In the sessions of 
1869 and 1870 it established a supreme tribunal of com- 
merce, sitting in Leipsic, and passed a new penal code. 
Gr^t as were these results, they did not satisfy the 
aspirations of patriotic Germans, who, having so sud- 
denly and BO unexpectedly approached unity, longed 
that the work should be completed. A party culled the 
national ** national liberals was formed, whose main object was to 
libemii. secure the incorporation of south with north Germany, and 
it at once entered into peculiar relations wi& the great 
minister at the head of the country. The members of this 
party, believing, as sincere liberals, that the German people 
were ripe for free institutions, desired from the outset to 
give larger power to the popular element of the constitution 
both in Prussia and in Germany. With these ideas Prince j 
Bismarck had no sympathy. Throughout his career he 
has consistently manifested contempt for parliamentary 
forms of government. He cannot tolerate that a minister 
should be thwarted or hindered by political critics, and 
fancies t^t the community would be much better off if it 
allowed itself to be directly governed by the statesmen who 
are good enough to devote themselves to its service. But 
his achievements in the cause of German unity have more 
than counterbalanced, in the esteem of the liberalB, his 
dislike of national freedom. 

OtuMon An impor^t step towards complete unity was supposed 
PsHis- to be taken in 1867, by the conclusion of a treaty wiw the 
southern states, by which it was agreed that all questions 
of customs shodd be decided by the federal council and the 
federal diet, and that, for the consideratioa of such questions, 
the southern states should send representatives to Berlin. 
In leality, however, the customs parliament was of no 
service beyond the strict limits of its special activity. The 
mass of the South Germans were bitterly opposed to the 
idea of union with the north. The democrats detested 
Priissia more than any other country, and looked upon 
Count Bismarck as the incarnation of all that was most ob- 
jectionabie in its aristocratic and military system of govern- 
ment Among the ultramontanes there was a not Im 
vehement dislike of a nation which continually boasted that 
it was the headquarters of Protestantism and free thought 
Henoe, in the election to the customs parliament in 1868, 
Wiirtemberg did not return a single deputy who was 
favourable to the national cause; in Bavaria the anti- 
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nationalists had a large mtu^nty ; and even in Baden and 
Hesse-Darmstadt, where the opposition to Prussia was less 
severe, a powerful minority of the deputies had no lil^ 
for the Prussian premier. Thus the customs parliament 
WHS kept rigidly to the objects for which it was fouuded, 
greatly to the disappointment of patriots who had, nut 
doubt^ that it would become an effective instrument fur 
the attainment of far larger purposes. Even in regard to 
the army, notwithstanding the secret treaties giving Prussia 
the command of the southern forces in the event of war, a 
spirit of bitter opposition to the northern confederatioo 
was manifested. Baden aud Hesse-Darmstadt reorganised 
their armies in accordance with the Prussian system, but 
Bavaria and Wiirtembsrg were more obstinate, and in both 
countries there was an agitation for militaiy arrangements 
by which the secret treaties should be virtually annolled. 

Had the completion of unity depended wholly on internal irriutka 
causes, it certainly would not have been soon achieved; but Fnmoe 
other forces, not altogether unexpectedly, came to Count 
Bismarck’s aid. France had been irritated by the enormous 
increase of Prussian power, and even before the treaty of 
Prague was signed the emperor Napoleon III. indicated a 
wish to be ** compensated” with the left bank of the Rhine. 

Not being in a position to make war, he was compelled to 
suppress this desire. Soon afterwards he proposed a secret 
arr^gement by which Belgium was to fall to France, 
while Prussia was to have free scope elsewhere. Finding 
that if not decisively rejected his plan was at least not 
accepted, Napoleon next sought to restore the balance by 
concluding a treaty with the king of Holland, in 1867, 
for the purchase of Luxembourg. Russia protested; aud it 
was on this uccMiou that Count Bismarck first made public 
the secret treaties with the South-German states. War ap. 

I peared almost inevitable^ but the emperor, being still uncer- 
I tain as to the state of his forces, allowed the question to be 
I settled by a oonference, whichdeclaredLuxembuurg a neutral 
I state, its neutrality being guaranteed by the great powers. 

I The idea of a war with Prussia was not given up by Frtuoo- 
I Napoleou. Whether he felt the necessity of strength- Oenmn 
I ening the claims of his dynasty by military glory, or 
whether, as many Germans believe, he was urged forward 
by a powerful ultramontane intrigue, he seems to have re- 
solved in 1870 to undertake the long-delayed struggle. 

A pretext was found in a proposal of the Spaniards to 
raise to their throne Prince Leopold of Hohenrsollem. 

There is no evidence that the French people were in tlie 
least disturbed by this scheme ; certainly, if they had been 
left to their own free judgment, they would never have 
thoi^ht of going to war about it But the imperial 
ministry, managing to get up a little artificial excitement 
among a noisy section of the Parisians, anmly protested ; 
and E^ce Lipoid announced that he would not accept the 
Spanish crown. Stimulated by this diplomatic triumph, the 
emperor next required that Prussia Aould give a general 
engagement that no HohenzoUem prince should in future 
be^me king of Spain. Prussia decliued to humble herself 
so far, whereupon, on the 19th July 1870, France declared 
war against her. A telegram from Ems, falsely stating 
that the French ambassador had been puUidy insulted by 
King William, caused considerable sensation in IVanoe; and 
enemies of Bismarck often assert that he caused it to be 
despatohed for the psapoie of making war unavoidable. 

Altliougb this is a meiu anertioD, he was not unwilling to 
accept the challenge, coming as it did in a manner that 
would have rendered any shrinking from it disgraoefui. 

He .believed that, whatever policy she adq^ted, Prussia 
would one day have to defend her conquests; and he could 
not but foresee the enormous advantages whi<^ would spring 
from a triumphant war with France. 

Napoleon, as wa now biow, had reason to suppose that 
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lie might tnist to the aid of Austria and Italy, and his 
diplomalic agents in Sooth Germany had left no doubt in his 
iimd that the South Germans would hail his approaeh as 
that of a deliverer. He was cruelly undeceived. After his 
fint reverses, Italy and Austria resolved to hold aloof; and 
the ^nth Germans did not for an instant hesitate ; thev 
Icyally kept their engagements with Prussia. The French 
emperor did not realise how bitter, in South as well as in ! 
North Germany, were the memories of the sufferings caused 
by his uncle. However energetically the various states 
might fight among tiiemselves, in the presence of ‘'the 
hereditary enemy” their disputes were forgotten; they re- 
membered only their common origin and their common 
speecL There is no parallel in German history to the en- 
thusiasm called forth by the French declaration of war. * 
Its absolute universality was a new phenomenon, and its 
intensity probably could not be surpassed. 

The course of the war went far beyond the expectations 
of the most sanguine patriota In ^ttle after battle the 
armies of France were smineu to the ground ; her strong | 
places, one after another, delivered themselves to the 
enemy; and her brave sons were sent by hundreds of 
thousands as prisoners to Germany. At last, on the 1st 
September, after the disastrous battle of Sedan, the emperor 
yielded his sword to the Frussian king. 

It was the opinion of many impartial observers that the 
war ought now to have stopped, and there were Germans 
who had the courage to express this conviction. But the 
nation as a whole wish^ to see France thoroughly 
humbled, and applauded the advance on Paris. In vain 
M. Gambetta sought to infuse into his countrymen his own 
impulsive and vigorous spirit; they did what they could, 
but the German armies were irresistible. On the 2Bth 
January 1871 Paris surrendered, and on the 10th May 
Pence of the peace of Frankfort was sijped. By this treaty France 
Fnnk- engaged to pay the enormous indemnity of five mUliardsof j 
francs, and to restore to Gennany Als^ and the German 
portion of Lorraine. ; 

(ifctnau Amid the glowing pride of the Germans in the nn- 
enplro. surpassed achievements of their armies the difficulties j 
which had hitherto prevented complete unity seemed 
altogether to vanisL In the autumn of 1870 negotiations 
were opened between the southern Governments and the 
northern confederation ; and in the course of November 
treaties were signed by which the North-German confedei^ 
•tion becmne the German confederation. Bavaria insisted 
upon some highly im^iortant reservations, such as the main- 
tenance of her own diplomacy, of her postal, telegraph, and 
railway systems, of her military administration, and of cer- 
tain vduable taxes. Baden, Hesse-Darmstadt, and Wfirtem- 
berg also maintained special rights. But all this was 
thought of comparatively little moment ; and the treaties 
were readily sanctioned &)th by the conMerate parliament 
and by the southern parliaments. Thus Germany became j 
a miuA state. The king of Bavaria then propo^ to the . 
other German sovereigns and to the free cities that the 
head of the confederation should be declared emperor. The 
suggestion was approved; and on the 18th January 1871, 
in the Hall of Mirrors in the palace of Versailles, the king 
of Prussia was proclaimed, in presence of a brilliant assem- 
bly of German princes and officers, emperor in Germany. 

On the 2lBt of March 1871 the first diet of the empire 
iMpafal in Berlin. The constitution of t^ mwthem confeder- 
^ ation was extended so as to be applicable to the chang^ 
circumstances of Germany, but no alteration was made in 
its essentia] character. 

Since the condnsion of the treaty of Frankfort Germany 
has been at peace, but as she believes that the French may 
one day seek to r^in their lost provinoes and to avenge 
fkmr recent humdiations, die hu maintained* the vast 


military system towhich her victories havebeendue. The 
main obj^ of Prince Biamarok*s foreign polity appears 
to have been to isolate France. While not unimendly to 
England, he has assiduously cultivated the friendship of 
Austria and of Bussia. In 1873 the onr and the 
Austrian emperor visited Berlin, and during their stay the 
three emperors concluded an alliance, die exact limits and 
conditions of which are not known. Soon afterwards 
Victor Emmanuel, the Italian king, also visited the German 
capital, and the emperor William went for a short time to 
Itdy, where he was received with manifestations of hearty 
friendship. It is understood that after the reopening of As 
Eastern question in 1876 Prince Bismarck made repeated 
attempts to enter into close relatious with England ; but in 
his public acts, both before and after the signing of the 
treaty of Berlin in 1878, he mainly supjported Bussia. 

He also encouraged Austria to extend her influence in the 
east by occupying Bosnia. 

In her home politics tlie attention of Germany was for Chumh 
some years mainly occupied with a great struggle between sod 
the state and the church in Prussia. After the close of the 
Franco-German war — in the course of which the dogma of 
papal infallibility was proclaimed— Prince Bismar^ per- 
sU^ed himself that the empire was imperilled by ultra^ 
montane intrigues ; and with his usual promptitude be took 
vigorous precautions against his supposkl enemies. He be- 
gan in 1872 with the expulsion of the Jesuits. This was 
followed in 1873 by tne famous May Laws, introduced by 
Dr Falk, the energetic minister of public worship. By these 
laws it was required tnat candidates for the clerical office 
should undergo a certain amount of secular training at the 
universities, and that every ecclesiastical a|ipointment 
should receive the sanction of the secular authorities. A 
royal tribunal for ecclesiastical matters was also set UfK 
This legislation, which the pope denounced as invalid, was 
disrega^ed by the Catholic bishops; and Prince Bismarck, 
supported by Dr Falk, imposed penalty after penalty in 
order to establish the supremacy of the state. Kefractoiy 
bishops were imprisoned, de{K)sed, and banished ; the con- 
tributions of the Government were withdrawn from the 
clergy who incurred its displeasure; religious orders were 
^Bsmved; the administration of church property was taken 
from the clergy and invested in bodies of laymen. It 
may be that these stem measures were rendered necessary 
by facts of which the world is insufficiently informed; 
but they have alienated from Prince Bismarck, and from 
the empire founded by him, the sympathies of the vast 
n^jority of the German Catholics. 

TTie period which has followed the war with France has 
been remarkable, not only for the ecclesiastical struggle in 
Prussia, but for the rapid growth of socialism throughout 
the empire. Socialism first became a power in Geimny 
through the labours of the ardent scholar and publicist, 
Ferdinand Lassalle. He began his brief and noisy public 
career by addressing large audiences of workmen in Berlin 
and Leipsic in 1862, and in less than two years he had 
formed a party which regarded him with soundless 
reverence and admiration. He himself was a man of for- 
tune, with luxurious habits ; but he had in an unusually 
intense degree the desire, shared by all truly modem men, 
for the elevation of the depressed and suffering masses. 

The. theory of which he had convinced himself was that, 
wiA existing social relations, workmen as a class con never 
improve their position ; that their sole chance is to form 
productive associations which shall enable them to secure 
the whole benefit of their labour ; and that it is the duty 
of the state to provide such associations with capital, to see 
t^t jnstiee is done to their members, and to regulate the 
markets of the world. After the death of Lassalle, ‘tkis 
theory became asort of evangel among his followers ; bat 
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t870-76. many of them etated it in violent tenni, and openly aimed 
at the equal division of property, if poesible by peaceful 
agitation, if necessary by revolntiun. At the tune of the 
formation of the party Herr von Bismarck was engaged in 
his struggle with the liberals in the Pynssian panii^nt, 
and he did not scruple to damage his opponents by enconr- 
agina Lassall^ who detested them more vehemently than 
did Sie premier himself. Soon after the war with France 
the condition of the country was m the highest degree 
favourable to the progress of the movement Intoxicated by 
the national triumph^ and having a vague impression that 
the French indemnity most be an inexhaustible source of 
wealth, many of the German middle class indulged in wild 
speculation, and contracted habits of reckless expenditure. 
At the same time the resources of the nation were drained 
by the most costly military system the world has ever seen. 
The inevitable result was that in a short time trade was 
depressed beyond all recent experience ; wages fell, and 
large numbers of workmen were deprived of employment. 
Socialism found its opportunity ; muititudes of the sufferers 
^erly listened to instructors who depicted for them a bril> 
liant future that might be easily attained. In England no 
considerable body of men has ever been deeply impressed 
by socMist schemes; but in Germany the conditions of 
political life are altogether different. There the Govern- 
ment is the greatest of all powers. At every stage of a 
man’s Mfe it makes itself felt ; it creates around the com- 
munity a sort of political atmosphere from which there is 
no escape, in which every one moves and breathes. Thus 
to an uninstructed German there seems to be hardly any 
limit to the feats of which the state is capable. It pro- 
fesses to be BO nearly omnipotent that he appears to himself 
to be within his right in asking it to m^e all poor men 
suddenly ricL 

At each successive general election the numbers of 
socialist deputies to the imperial parliament increased ; and 
in 1877 it was calculated that, although only twelve mem- 
bers of the party were returned, about a tenth of the entire 
body of voters were socialists. Some alarm was excited by 
these facts, but no one thought of putting down the move- 
ment by force until one day in May 1676 a shot was fired 
at the aged emperor in Berlin, as he drove along the Unter 
den Linden with his daughter, the grand^uchess of 
Baden, by his side. The criminal, a youth named Hodd, 
boasted of his socialist opinions and aims. A wave of 
anger swept over the nation ; and the reactionary party, 
fancying it had an opportunity of lajdng a rough hand on 
far more than socialism, succored in inducing the imperial 
Government to draw up without delav a severe measure, 
directed nominaliy against the socialists, but in reality 
a^iust all politicians obnoxious to the conservatives. The 
bill was hurried through the federal council and submitted 
to the diet. By that time the majority of the liberals had 
recovered their self-control ; and with the aid of the centre 
party they threw out the proposed scheme by an immense 
minority. Parliament was pronmed, and it was uncertain 
whether there would be any further attempt at repression. 

Suddenly the announcement came Aat the emperor had 


agam been shot at, and that this time he had been 
wounded. For some days Germany was convulsed with 
rage and horror, and on all sides the cry was raised that 
now at last socialism most be sternly dealt witL Taking 
courage, the Government dissolved puliament, and pressure 
of every kind was put upon the electors to secure a 
thoroughly reactionaiy diet. The country, however, re- 
flected that, although it was necessary to mtect sode^, 
it might not be necessary to sacrifice the liberties wldch it 
had with so much difficulty conquered. Accordingly, when 
the new wliament assembled in August 1878, it was found 
that the liberals had not sustained very serious losses. The R^prah 
progressists bitterly opposed the measure introduced bv«i^l«giB 
the Government; but by some means Prince Bismarck 
managed, as he had often done before, to ovei^me the 
objections of the national liberals. By their support a law 
was passed which gave the police of the empire, for two 
years and a half, enormous special powers. These powers 
were at once rigidly enforced ; and socialism appeared to 
vanish from the land. Whether, however, it may not 
spring up in some great national crisii^ all the stronger for 
the sufferings of its adherents, is a point that can be deter- 
mined only when some great national crisis occurs. 

The socialists and the ultramontanes, without having Nstiom 
anything else in common, have joined in opposition to unity, 
measures for promoting the national unity. They have been 
aided by the Polish deputies, by the members for Alsace 
and Lorraine, and by the so-called particularists, conserva- 
tive politicians ardently attached to the ancient customs 
and rights of the individual states. Notwithstanding this 
formidable band of allies, considerable progress has been 
made in the task of transforming a loose confederation 
of countries into a true nation. Between 1872 and 
1875 utter anarchy in important departments of life was 
brought to an end by laws relating to imj^rial coina^ 
imperial paper money, and the system of banldng And in 
1877 thorough investigation resulted in the aj^intment 
of a supreme imperial tribunal (Beichsgericht). It was pro- 
posed that this tribunal should sit in Berlin ; but many 
liberals having no desire that that city should assume in 
Germany Hie place which belongs in France to Paris, a large 
majority decided for Leipsic. This was taken as a bint 
that, while Germany wishes to be united, she will not vol- 
untarily see herself transformed into a magnified Prussia. 

Li spite of their military strength, their victories, and 
the establishment of their empire, the Germans are not, 
politically, a contented people ; and the reason is that they 
have ou^rown their institutions. While a statesman of 
extraordinary genius and authority stands in the way, a 
progressive system maybe impossible; but the more in- 
teUimnt classes have never lost the desire to add to the 
hardly-eamed national unity the crowning triumph of mn- 
fetteiW representative government 
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PAET HL-LANGUAGR 

In its ordinary sense the name Oennan Langnage or the Danish population of nonnem Schleswig, Flemish and 
Deuttehe Spraehe is now generally used to denote/m all Datoh| althou^ very dosely connected with German, are 
their stages from the earliest time to Ae present ^y, the likeiriae excluded. But the word IkuUeh has also been, 
different languages and diaieotB of Teutonic origin tipohta and still continues to be, used in a wider sense. Jacob 
in the German and Austrian empires snd in Switserlaa^ Grimm mtrodcced it, in ^ toons Deutsche O ra m ma i ik, 
not indading, however, the fiVIsian language, which once as a oompnhenslTe name for that family of the aoeallsd 
was spokan, and atiU in a few lemnants survives, on the Indo-Enrqpesn or Aryan languages, for which English 
shores and islanda of the German Ocean, nor the dhdsotsof \ writo generally use the iiame of **TMtoiiie,”aiid of which 
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the priQcipal branohee are represented by Gothic, the 
SoandinaTian langoagee, English, Frisian, and German. In 
this Grimm has had many followers, but scarcely anywhere 
out of Germany; and even there the fact that the name, in 
this application, besides being incorrect from an historical 
point of view (as the word hu never been used thus by any 
one of the people to whom it has been applied by Grimm), 
is also liable to be misunderstood, has caused a growing 
tendency towards confining it again to its original meaning 
described above, and using GermawMi^ or Germanic^ in the 
collective sense of the English “ Teutonic. ” But even in 
the stricter sense the designation DeuUch is not of very long 
standing, nor has the word always been a real proper name for 
a distinct people or tribe. In Bishop Ulfilas’s Gothic version 
of the Bible we find the adverb thimluko (ifiyucHk), Gal. iL 14, 
which is clearly a derivative from thiu^ {HOvoi), meaning 
primarily '‘after the manner of the people.” German writers 
of tbe earlier centuries were therefore as fully justified in 
calling their own language diutisc, or, in a Latinized form, 
iheudiscu8, iheotiacus^ that is, their popular or vernacular 
language, as were those mediaeval Latin writers of all nations 
who distinguished their national languages by tliu name of 
lingwi vultjarU from Latin, the only literary language fully 
acknowledged in their time. It was not until tbe 10th 
century that another Latinized form frequently used in 
later times, vir., ieuUmicwi, began to be used instead of the 
older iheotuicns^ of which the only rivals in former times 
had been such local names (frmkisc) or saxoni- 

cuSf which were no doubt derived from the names of single 
tribes, but were often also used in the same comprehensive 
sense as theotucus^ without necessarily implying any allusion 
to dialectal differences between the languages of the tribes 
they properly belonged to. The last name we have to 
meution here is the Latin Germanus^ with its different 
derivatives in the modem languages, including the English 
form German, Many attempts have been made to elucidate 
the origin of this word, but as yet nothing can be taken for 
certain beyond the fact that it is neither of Latin nor of 
German origin. Most probably it was a Celtic word, and, 
according to what Tacitus says in his Germania (chu it), 
it was originally the name of a Celtic tribe, from which, by 
some strange error of the Homan and Greek historians, it 
has been transferred to tbe non-Celtic inhabitants of 
Germany. Accordingly the name has never been used by 
the Germans themselves except in imitation of its use in 
the works of Latin writers. 

As to its geographical extension the German language has 
undergone very great changes in the course of the last two 
thousand years. At the dawn of history no Germans were 
to be found to the left of the Rhine, and even to the right 
of it Celtic tribes occur in the earliest times. There were 
Celts abo in tbe south of the present Germany as far north 
at least as the Danube and the Main; Bohemia, too, derives 
its name from an early Celtic population, the Boil Only 
the midland and north were inhabit^ by Germanic 
nations or tribes, stretching as far east as Poland, and 
perhaps covering even parts of the adjoining territories of 
Hussia, where Slavonic and Finnish tribes were their 
neighbours. But of these Germanic tribes and their 
languages some have left no equivalents in our modem 
German tribes and dialects. We have mentioned the 
Frisian languam as not belonging to German in its proper 
sei^ althoag^ the Frisians have kept their original 
residence up to the present day, and have idways been in 
constant connexion and frequent intercourse with their 
“German ” neighbours. Many other tribes have wandered 
from their seats and coloni^ other conntries. It was 
as late as the middle of the 5th century that the Jutes, 
Angles, and Saxons began their voyages of conquest to 
Kn^and, where they founded a new people and r new 


language,^ leaving their native soil open to Danish invasiona 
Much earlier the midlandtribeB had alreadvbeenslowly push* 
ing on to the west and south, and expelling or subduing 
and assimilating the Celtic owners of the territories they 
invaded. But what was gained in Aese parts was counter- 
balwced by great losses in the north and east The terri- 
tories about toe lower and middle Elbe, Oder, and Vistula, 
abandoned by the Lombardis the Bur;randians, toe Goths, 
and some other Germanic tribes, ns w^ as Bohemia, which 
for some short time had been in the possession of the 
German Marcomans, were soon filled up by the immigration 
of numerous tribes of the great Slavonic family. Without 
going into details of toe facts which are well known to the 
student of history,^ we may simply state that, since about 
500 A.D., when the great migration of the nations had come 
to an end so far as Germany was concerned, no farther 
change of any great importance hns taken place in the 
western and southern i>arts. In tbe oast the German popu- 
lation at this time did not go beyond a line that may be 
drawn from about Kiel to toe BOhmerwald, passing near 
Hamburg, Magdeburg, Naumburg, Coburg, and Baireuth. 
As is well known, it is in later centuries that almost all 
the eastern districts have l>een recovered for tl^ German 
lauguagn^ 

In the 6th century toe remains of toe numerous smaller 
Gennanic tribes, mentioned before and during the migration 
of the nations, had consolidated into seven larg^ bodies 
or aggregations of trilies. The Frisians still held the 
extreme north of Holland and Germany. Their midland 
and eastern neighbours were then called by the new name 
of Saxons, borrowed from the Saxons who hod left the 
Continent for England. In the main parts of the Nether- 
lands and Belgium, along both sides of the lihlne, and 
across Germany to the Thuringiau and Bohemian Forests, 
the powerful Frankish confederation had established itself, 
and it soon incorporated the smaller and less vigorous 
tribes of the Hessians and Thuringians, which were sur- 
rounded by the midland or eastern Franks, the Saxons, and 
the Slavs. Alsatia, Switzerland, and South Germany east- 
ward to tbe river Jjech were occupied by tbe Alemaunians, 
while the inhabitants of tlie remaining districts of the 
present Bavaria and Austria bore the collective name of 
Bavarians. 

The history of toe German language cannot be severed 
from the history of these tribra, for Frisian, Saxon, 
Frankish (Hessian, Thuringiau), Alemannian, and Bavarian 
are the leading dialects of the Continental branch of the 
Teutonic family. What Dr J. A. H. Murray has pointed 
out about the origin of the principal English dialects^ 
may equally well be said of these Continental idioms. 
Having no specimens of the languages of the Continental 
tribes for nearly three centuries after their final settle- 
ment, we cannot tell to what extent they originally agreed 
with or differed from each other, altoough there must 
have been some dialectal differences to begin with, which 
were afterwards increased and multiplied, pc^y by phonetic 
changes (most probably resulting from scarcely discern- 
ible phonetic peculiarities, which, even in the earliest times, 
must have prevailed in those idioms), and partly by such 
alterations of the inflexional systems as are known to occur 
frequently in all languages whose character is not merely 
literary. But, however scanty our means of illustrating the 
earliest history of these idioms may be, there is no doubt that 
they were not all of them related to each other in the same 


> Bee the article Exolisb Lahouaox, voL viU. p. 390 aqq. 

* For fuller partieulani nee C. Zeuu, Lie beuttchen vtul die Naeih^ 
barstdmme, Munich, 1837. 

* Bee O. Wendt, M Saiimodildi der BeetXUc&nmg der beuUehm 
Oetpiarken dem Begimm/t der (hrmammermgt OottingeB, 1878 

^ See Emolish LAJiouAez, u above, ft. 391. 



516 GERMANY [lawovaob. 


degree. Three main groups are easily distingwhable 

! 1) Frisian and Saxon, whose nearest relation is Enj^tsh ; 
2) Frankish, Hessian, and Thuringian; and (3) Alemannian 
and Bavarian. Frisian is generally considered as a separate 
language. From Saxon the later Low Qennan dialects 
(NiederdeuUcht Mundaritn) have sprung. The members 
of the third group (generally designated as 0berdeut9ch^ or 
U pper German), combined yii^MittddeuUcJi, or the midland 
dialects, viz., Thuringian, Hessian, andiiartof the Frankish ' 
dialects, are the sources of the later Hochdeutsch or High ' 
German. The greatest difference prevails between the first i 
and third groups ; the second may be characterized as con- > 
taining various transition dialects. The southern Frankish ! 
dialects are very closely akin to the adjacent Upper German 
idioms, while Dutch, the utmost offshoot of the Frankish 
language to the north, does not very materially differ from 
Saxon or Frisian in the earliest period. The most striking 
phonetic feature of the languages of the first group is their 
regular dropping of the nasal sounds before the spirants/, 
ik^ «, accompanied by subsequent letigthening of the pre- 
ceding vowels. Thus we have in Anglo-Saxon or Old 
English gbs (Mod. English otlur^ (u9ir) 

mmth, goose), in Old Frisian ftf, (utluir, dJAh, gbs, in Old 
Saxon/[/;^/^r,ctf^/t,.i 9 '(^, corresponding to such Gothic forms 
SMjlmf, anthar, kmdhs, or the ordinary High German fiknf, 
ander, hwnd, gans. Since, however, Dutch partakes of this 
peculiarity to some extent, we cannot easily form a 
decisive opinion as to the value of this fact as a distinctive 
mark ; but more stress may be laid on a very remarkable 
difference in the inflexional system of the verb. Here the 
languages of the first group have melted together the forms 
of the three persons of the plural Dttml)er, thus we, gb, hie 
JlndaiS, or fundon, we, you, they find, or found, in Old Eng- 
lish \m,gi, hiafindat, or fundon in Old Frisian; wt, gi, sia 
fintlafi, or fundmi in Old Saxou. The corresponding Old 
High German fonns are vnr flndam, ir findat, sie findant 
for the present, wir fwUvm, ir funtut, sie fvntun for the 
perfect tense. Old Dutch joins, in this case, the German 
branch ; from werthan, to Wonie, for instance, are derived 
tvC xmtUun, gi toerthX, sia werthunt, &c. The declension of 
the substantives shows another remarkable difference. While 
the languages of the first group have retained the original 
s in the nominative plural of such words as Old English 
dagas, days. Old Suxun dagos, or changed it to r, as Old 
Frisian dcigar, Dutch and German have dropped it 
altogether, the corresponding forms being daga and toga. 
These facts must be taken for decisive, as it seems to be 
certain that they existed before any distinction of Low and 
High German in their modem sense (a distinction cliiefly 
dependent on subsequent changes in their mute system) 
could be thought of. From a purely grammatical point of 
view, Dutch, although generally considered a separate lan- 
guage (which no doubt it is, with regard to its literary and 
political position), is entitled to claim a closer relation 
to High German than even Low German, whose non* 
literary character, taken along with the political union of 
Borthera and southern Germany, has led to the current 
opinion that it is only a dialect of German in its 
narrower sense. We do not mean to deny t^t there is, at 
present, a more conspicuous conformity between Dutch and 
Low German than between Low German and High Geiw 
man ; but this ie only due to the fact that High German, 
after the final settlement of the German tribes, has deviat^ 
mneh more from its original features than either Dutch or 
Low German. The most striking peculiarities of High 
German, as opposed to all other Teutonic idioms, bnve < 
mainly been caused by the second or High Geraian 
** Lantverschiebong,’* or change of mute consonants, which 
forms pert of a long series of sound-changes generally compre* 
hmided under the name of Germanische ^utverschiebung 


or Grimm’s Law. This Lautverschiebung began, perhaps as 
early as the 7th century, in the south, and thence slowly 
spr^ northward, but with decreasing vigour and con- 
sistency, Dutch and Low German not being touched at alL 
It was only thus that the idiom of we Netherlands 
Franks of the later centuries was separated from the dialeots 
of their German ” relations. Before, however, the first 
literary documents are met with, this separation is com- 
plete ; and we may therefore restrict ourselves here to a 
short history of High and Low German alone. 

The German language presents, as do most of the cognate 
tongues, three main stages of development^ — Old, Middle, 
and Modern, — distinguished by their inflexional and lite- 
rary character. In accordance with Mr Henry Sweets 
description of the stages of the English language,^ Old 
German may be defined as the period of full inflec- 
tions (Old Low German, dages, doge, dagu ; dagds, dago, 
dagun ; Old High German, tages, Uxgt, iagu \ tagd, tago, 
tagum), while the Middle period is that of levelled inflections 
(Middle Low German, dages, doge, dagen\ Middle High 
German, tages, tags, tageny, but it is chiefly the literary 
character that distinguishes Modern High German from 
Low German aud its own earlier stages. A special form 
of High German is established in this period for all 
literary purposes, supplanting the dialects both of Low and 
of High German that formerly were freely used in literary 
intercourse. Assuming two periods of transition besides, 
we have the following divisions, with the approximate 


dates: 

Old High Gorman to 1060 

Early Middle High Geman 1060 to 1160 

Middle High German 1160 to 1860 

Late Middle High German 1860 to 1600 


Modem High Geman 1600 onward. 

The same divisions have to bo made for Low German, 
but the scheme cannot be so fully carried through, as the 
time between 1000 and 1200 is almost destitute of literary 
monuments. 

Old Oerman , — The inflexional characteristics of Old 
German are almost identical with those of Old English. 
Nouns bod the same five cases, — nominative, accusative 
(only in a few instances kept distinct), genitive, dative, 
and instrumental. Strong and weak declensions of nouns 
and their subdivisions are likewise the same. The dual 
of the first and second personal pronouns is almost ex- 
tinct in Old High German, but is quite common in Low 
German. In the verb we find the same distinction of the 
subjunctive from the indicative mood, and the same two 
inflected tenses, present and past, — the former also used for 
the future, the latter for all shades of past time. The order 
of the sentence corresponds generally to the modem use, 
but is not kept so strictly as now, especially in the oldest 

S »e texts, which are often materially influenced by the 
tin sources from which they have been derived or trans- 
lated 

The earliest extant specimen of Low German belongs to 
the beginning of the 9th century. It is a short formula 
of renunciation of the devil to be used before the ceremony 
of baptism.^ It begins thus Forsachistu diobolet et 
respondeat : ec forsacho diabole. End allum diobolgelde ? 
respondeat: endec forsacho allum diobolgelde. End allum 
dioboles uuercum 1 respondeat : end ec forsacho allum dio* 
bdes uuercum aud unordum, Thuner ende Unoden ende 
Saznote ende allum them unWdum the hira genote sint’* 
^^Forsakest thou (the) devil t I forsake (the) deviL And 
all devil-eaoi^ce) And I forsake all de^-saorifioe. And 

1 See siticlo Enoush LxirorAOK, toI viii. p. 891. 
s It has been poblidMd, along with all tbe minor piooea of Old Saxon 
•till extant, by M. Hma, Elsinsrs altniederdsiUBehi DenkmiSlsr, Sd 
odit, Paderbom, 1877. See alao K. Miilleiihoff and W. SWherv, 
IHskmSler dnUsehst Psesis umd Prma, fid edit., BevUn, 1871. 
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all (the) devil’s woiks t Aad I forsake all the devil’s works 
sod words, Thaoer and Woden and Saznot and all the nn- 
eonth (beinge) that their companions are.” 

We cannot, unfortunately, tell what special dialect of 
Low Oerman this piece belonged to, nor even whether it 
was originally written in Oenhan, as several forms occur- 
ring in it have rather an Old English look. No more cer- 
tain are the place of origin and the dialect of the most 
important relic of the Old Saxon language, the great poem 
of the Ekliand^ or the Histoiy of our Saviour, composed in 
the old alliterative verse by a Saxon cleric or monk, about 
the year 830. We quote as a specimen the following lines 
from the Munich MS.^ 

'‘Qusmun manam 

ludeon an thene gastseli ; uuard ini thar (dsdmod hugi, 

blidi an iro breostun : gisahun iro baggobon 

uueaen an uimneon. Drog man uuin an llet 

skin mid scalun, soenkeon hnurbun, 

eengon mid goldfatnn ; j^nian uiiaa thar inne, 

nlud an there hallu, heliuoB drunkun.'* 

(There) came many Jews to the fpiost-hall ; became to them 
there glad (their) mind, blithe in their breasts : (they) saw their 
nng-giver be in joy. Wine was borne into (the) hall bright in 
cups; enp-bearers walked about, went with golden vessels, joy was 
therein loud in the hall, the knights drank. 

Much more numerous and various in age and dialect are 
the documonts of Old High German, some of which date as 
far back as the 8th century. Welcome as they may be 
to the student of grammar, not much can be said for 
their intrinsic value. Almost all the prose piecos are mere 
translations (many of them could not be worse) from the 
Latin ; and even such poetical works as Otfrid’s lAfe of 
ChriRt'^ are no more than pmse thoughts forced into bad 
verse. Only a very few relics of true poetry have reached 
us, among which the HiJdrhraiMied (in a mixed dialect), 
the fragments of the MtUiMi (a poem about the Last 
Judgment, in the Bavarian dialect, belonging, like the 
HUdehrandilied^ to the beginning of the 9th century, and 
also written in alliterative verse), and the Lwlwigdied (881 
or 882, in one of the Frankish dialects) may be mentioned 
here.® 

High Oerman, as already hinted, is chiefly distinguished 
from the other Teutonic languages by a certain transfor- 
mation of its mute system. The ordinary changes, — that 
is to say, those received in the modern High German 
literary language, — are tbe following ; — d is changed to ^ in 
all positions ; f to s (either pronounced t8 or m); p to pf^ff^ 
or / according to its position in tbe word ; k initial and 
following a consonant is kept, but after a vowel k passes into 
eh (pronounced as Scotch or Modern German ch). Thus 
we get the following comparisons : — 


Old 

Old 

Old iiiRh 

Modem High 

Modem 

EnfflUh. 

Sazon. 

German. 

German. 

English. 

dun 

ddn 

tuon 

than 

do 


t6 

zuo 

zu 

to 

scale 

salt 

salz 

Miz 

salt 

settan 

settian 

sezzen 

sotzen 

set 

etan 

etan 

ezzan 

essen 

eat 


und pond pfdnt pfund tw^und 

etrp harpa harpfa, harfii narfe narp 

sli^pan slapau slwan schlafen sleep 

Gvnmg kuning kuning kbnig king 

thencan thenklaii thenken denken think 

macian makon machon tnachen make 

* This MS. gives the poem in a pore Saxon dialect, while the dialect 
of the Cotton MS. in some respe^ resembles the Frankish idiom. 
Both texts are printed in the latest edition by E. Bievers, Halle, 1S78. 

* Otfrid, a monk of Wfissenbuig, in Alsace, formerly a pupil of 
Hrabanus Manros, at Fulda, wrote his work (in the South-Fninkish 
dialect) in 867 or 868. It is for the most part due to him that the 
rhymed stansa (imitated from that of the Latin Church hymns) was 
introduoad into German poetry, instead of the earlier alliterative metre. 
The latest editions are by J. Kelle, Ratisbon, 1856, 1869, and by 
P. Piper, Paderbom, 1878. 

® Ae minor piecee oi Old High German, both verse and prose, are 
eolleetad in MiHlenhoff and 8cberer*s 1873. 


This is the state of things in the High Frankish or 
Eastern Frankish dialect, spoken in the south-east of the 
Frankish territory. In d^e earliest period, as may be seen 
from the above list, it still preserved the ih sound in many 
cases ; in the later stagead is found to have been aubstitated, 
as in Modem High German. The Upper German dialects 
show the same change at a mnch earlier time, and, in 
addition to this, they have also changed k initial and 
following a consonant into cA, and b and g initial into p and 
k (representing most likely voiceless soft stops, as still pro- 
nounced in South Germany and Switzerland); Bavarian 
admits p for h even in the middle of worda Thus we have, 
for instance, daichen for Frankish thmken, to think ; pUtm 
for Frankish bitten^ to bid ; kebaUf or Bavarian ibpan, for 
Frankish geban^ to give. I n illustration of these distinotions 
and some other variations of spelling we may quote three 
contemporaneous versions of the Lord's Prayer which have 
fortunately been preserved^: — 

Frankidi VrraiotL AltnianniuuVtraim. Huvarian Veraioh, 
Fatcr miser iliii in Fator unsar tim pist Katcr uiisor, du nist 

, lii)iiilo)iibiflt,giuuihit in hiniile, uuihi riu- in hiinilum. Ku- 

I si namo thin. Qnmno iiiun dinaii. Qliuomo uiiihit si namo din. 
rieiii thin. Unerdlio rihhi din. UnerdB IMqhuenie rihhi dm. 
nuilloo thin Rainaso nnillo diiti sainaso in IMieiia din nuillo 
in himile eiidi in liimile sosa in enln. sainHiio in hiniile isit, 
erthu. Hrootuiisems IWtli unsar ettinxich samainordii. Pilipi 
einozzigax mb uns kip uim hintu. Oblas niisraz emizzigaz ktp 
liiiitu. Knui farlaz uns sculdi unsaro ho ntiR eoganuanna 
uiifl sruldbi ntiHero uuir oblazoiii unH Kiiti flnz uiin unsro 
sanuiHo iiiiir lariaz* HeiiUlikoni. Knti iii Hciildi Haniaao uuir 
zein Huoloiu unsurmn. ntiHih Hrleiti in kho- flazzanics nnsrcni 
Indi ni gilciti unsih ninka, uzyer losi seoloni. Enti ni 
in coHtunga, auli unsih foiia ubile. ])rinc unsih in cho- 

ariosi unsih fona runka, uzzau kaneri 

ubile. unsih fona ollem 

simton. 

It is impossible to give here a sufficient idea of the varia- 
bility of Old High German, as, indeed, out of several 
hundred pieces that have come to our knowledge, there are 
not two representing exactly the same dialect to all its 
shades or at least in exactly tbe same spelling. We shall 
therefore restrict ourselveH to a short notice of the more 
important documents. Soubh-western Frankish is best re- 
presented by a very old translation of a treatise by Isiclonis 
Hispalensis, JJe Fide OatboftraJ* md Otfrid’s Life o/Chrii^ 
mentioned above. The chief source of Kobtern Frankish is 
a translation of the Ilarmong of the (foajieU erroneously 
ascribed to the Syrian father Tatianiis.^^ For Bavarian 
we may quote some old glossaries,^ for Alomannian the 
interlineary versions of the Benedictine Rule® and some 
Latin church hymns,® besides several glossaries. For 
later Old High German, the works of Notker Labeo, or 
Teutonicus, a monk of St Gall who died in 1022, are 
the fundamental sources.^® What Ormin did for English 
phonetics, Notker may be said to have done, even more 
completely, for those of Germany. He not only care- 
fully marks tbe quantities of vowels, but also points 
out tbe phonetic diflference between such diphthongs as 
ot/, tu, and uo by his way of accentuating them 
(5i(, in, and Ho); even such phonetic minutiie as 
tbe change of initial voiced stop consonants into voice- 
less stops after a pause or a voiceless consonant are duly 
register^ ns may be seen from the following specimen. 

* Tun (liflrront vmimiH of the Lord's Prayer (down to tbe 14th 

century) are given, in a synoptical oHer, by MoKHniann, Diedint^fum 
AbachwOrunffa-t und Be^onneln, Queflliiibuig and Leipsfc, 

1839, p. 15807. 

* K. Weinhold, Die attdeutachm Bruchaturh' dea Biacho/ Jaidarua 
von HmUa de fide Vaiholica^ Pailerborn, 1874. 

* Latest edition by £, .Sievers, Paderborn, 1872. 

^ E. Bteinmeyer und E. Bievers, AWutehdoulache Oioeaen, L, Berlin, 
1879. 

* H. Hattemer, DenkmahU dea MUUldlUrat 1., Bt Gall, 1844. 

* E. Sleveni, Die Murtnuher Bymnen^ Halle, 1874. 

Hattenier, op, eit, vole, il., iii. 
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** SanctuB paulos kehiez lieu die in alndn Btten noAndon dee 
Bftonetagen, taz er dr nechftme dr romantun imperiom 
BegftoDge tinde antichristiui dcheaftn begdndi. Uudr 
auiueldt romanos in undsen 411ero rioho hdrren tinde Iro 
genudlt kdn ze dnde dero uudri te 1 ” St Paul auored those 
who in his time expected the day of judgment that it 
would not come before the Koman Empire was dissolved, 
and Antichrist began to reign. Who doubts that the 
Romatis are the masters of all kingdoms, and that their 
power reaches to the end of the world 9” 

It will be clear from what has been said above that 
the main feature of the Old High German period is the 
total absence of a common literary language. No voluntary 
modifications of the form of speech are to be found, but 
such as are naturally involved in any attempt to adapt 
a spoken idiom to literary use. Nevertheless it has been 
suggested by K. Miillenhoff^ and others that idioms of a 
more refined character than the ordinary popular dialects 
were spoken at the principal courts of the empire, and 
especially at the imperial court itself, and that the autho- 
rity of these Ifofiprachen was great enough to exer- 
cise a modifying infiueuce on the literary productions 
throughout the empire, or in those parts at least where 
High German was the vernacular speecL But how these 
suppositions can be proved does not appear, or how they 
can be reconciled with the fact that all literary documents 
of the period are dialectal 

Middle German. — The transition to Middle High and 
Low German is conspicuously marked by a decided im- 
provement in the poetic faculties of the nation.^ While the 
10th century has left only a very few specimens of poetry, 
and these of poor quality, the number of poems (mainly of 
a theological bearing) dating from the lltb century is not 
inconsiderable, and the 12 th century shows a rapidity of 
literary development almost unparalleled. At first indeed 
religious and legendary poetry is still prevalent, but soon 
literature begius to take a more historical or epic turn. 
This tendency is clearly visible in the KaUerchronik, or 
Emperor’s Chronicle, in which the first attempt is made to 
give a survey of universal and German history in a poetical 
form. The romantic tales of Alexander the Great and of 
the battle of Boncesvalles were translated from the French, — 
the Alexatiderlied by the Pfafie Lamprocht, the Jidandelied 
by the Pfaffe Konrad ; while old national traditions contri- 
buted fitting subjects for such epic poems as that concern- 
ing the adventures of the Lombard King Bother. Lyric 
poetry, hitherto altogether neglected, sprang suddenly into 
vigour in the remote east of Austria about the middle of 
the century, and soon found its way to other countries. 
But the most decided advance was not made till about 1180, 
when the new forms of social life that had crept in among 
the more cultivated classes, in imitation of the laws and 
customs of French chivalry, began to exercise a powerful 
reforming influence on all branches of poetry. The example 
set by the Netherlands poet, Heinrich von Yeldeke (who 
fer some time lived, and partly wrote, in Germany), in his 
Endl^ or JEmid^ was soon followed by the three great epic 
masters of the period, Hartmann von Aue, Gottfried von 
Btrasburg, and Wolfram von Eschenbach. About the same 
time the Nibdungtniied and other compositions of a more 
national character were composed, while lyric poetry was 
raised to a height of excellence never attained at any other 
period of the Middle Ages, and best represented in the songs 
^ Waltber von der Vogelweide. It is true enough that 
this new chivalrous poetiy was not always very original in 
thought ; indeed, most epic poems of this class, and many 
lyric stanxas, Itove been directly copied from French models ; 

^ Bee his DedeeMr, lutroduotion. 

* Bee W. Scherer, Oeechiohte der deutechen Utmaiwr im XL imd 
XTL Btrssburg, 1875. 


but its influence on the culture of the language wes 
immense. It was then for the first time that Germany 
poBsessed a real literary language, niidoubtedly homogeneous 
as far as style and metre are concerned. Whether a similar 
unity of the outer form of speech had already been reached 
at that period is a point very difficult to decida The 
question was raised for the first time as early as 1820, by 
Karl Lachmann, in his AuewaM am den hoehdewteehen 
Diehtem dee XIII. Jdkrh. Lachmann’s opinion was that 
the poets of the 13th century spoke a definite, onchange- 
able sort of High German, a few minor dialectd peooliari- 
ties being excepted, and that uneducated scribes had been 
guilty of introducing older or corrupt forms of the common 
spee^ into our manuscripts. These views were at the 
time unanimously accepted, and are still held (though in a 
somewhat modified form, admitting two literary idioms, 
one in the south, the other in the midland) by a majority 
(»f the German philologists of the present day. As a 
consequence of this, most of the critical” editions of 
Middle High German poetry that have appeared since 
Lachmann’s time do not reproduce the original readings of 
the manuscripts, but give the texts in a ‘^corrected” form, 
commonly called ** correct Middle High German," which is 
assumed to appear in its purest form in the works of 
Hartmann von Aue. It is chiefly Alemannian, or Swabian, 
with some Frankish peculiarities of spelling in the use of 
the consonants, in order to produce a greater resemblance 
to ordinary Modern High German orthography. No manu- 
script, however, is known to be written in exactly the same 
language or orthography ; nor are there any poets, except 
those of Swabia, who do not clearly show by their rhymes 
the existence of dialectal forms in their speech. All incon- 
gruities in the rhymes disappear when they are transferred 
to the forms peculiar to the local dialects of their authors.^ 
It was therefore but natural that a reaction against 
Laohmann’s views should ultimately have set iu;^ and 
this reaction appears to have been right in denying that 
dialectal forms were purposely and studiously aroided, 
even by the classic authors of the period, with a view to 
the approximation of their language to a certain universal 
idiom never existing anywhere but in the fancy of certain 
modern writers. How injurious to the study of Middle 
High German dialects the views of Lachmann, had they 
prevailed, must have been, it is easy to see ; but on the 
other hand it must not be forgotten that the only method 
of investigating the dialects of the single authors was that 
followed by L^mann, viz., to reconstruct them by a care- 
ful study of the rhymes, for the dialects of the manuscripts 
are often, nay in most cases, clearly different from those of 
the writers themselves, as shown by the rhymes. It is 
therefore not so much the principle of reconstruction that 
has been resisted by LaeWann’s opponents as the way 
in which this reconstruction has been practically carried out. 
For prose writings of course no such reconstruction is pos- 
sible; still, prose documents, est)eciaUy such as were destined 
for local use only (charters, dbc.), and therefore less liable te 
adulterations of the original, are often the main sources for 
German dialectology. 

The prominent feature of German (Low German in- 
cluded) in this period is the levelling o( the unaccented 
vowels of the inflexional and some of iSbe derivative syl- 

i This has been exemplified in a most mastexly manner by W. 
Branne, in his UnUreuchungen eber Heinnch eon Vddeke ; tee Xeii* 
echnifl fiir denttmibe Philologies iv. p. 279 egg. Branie luw oonoln- 
lively shown that Heinrich von Veldeke never tried to write Geman 
(although he wrote for German readers), as had generally been «ip- 
posed before, bnt simply wrote in his familiar Netherlanda dialect 

^ See especially H. Paul, Qab ee eine miUelkechdeeUtke SdeHfb 
epraeke t Halle, 1873. Paul seems, however, to go too fkr in denying 
the existence of some peculiarities of style pointed ont by Lsehmann 
and his followert. 
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ItblM alreidj mAntumed. At to the fomer there is 
oaly one exception, Tix., the retaiiiing of the tennine- 
tien in (pronounced as Modem German 9 or French 
kmg b) tor the nom. sing. fern, and the nom. and see. 
plnr. neutr. of the adjectives {blindtu^ while all other 
oases have the levelled e ) ; and even this seems to be a 
speciality of Upper German, the corresponding Midland 
form bmng blinde as in Modem German. The unaccented 
f is frequently dropped in all dialects, especially in the 
south, mere the dropping is almost regular after an r or f 
closing a short syllable, as in bem, stein, for beren, etden, to 
bear, to steal ; Old High German, beran, etdan. In the 
Midland dialects i is often written for this e, thus berin, 
itelin. The accented vowels of the root syllables are £^tly 
changed in this period by the ** Umlaut,” or mutation of 
sounds, being an assimilation of these vowels to an t or y 
ori^dnally following. Thus a, d, o, o, a, a, ao are changed 
to r, cr, d or o, ce, d, tu (long ii), He, as may be seen in the 
following instances : — Aant, hand, pi. Aende/ rdt, council, 
pL rcpte ; gdt, gold, giildtn, golden, or mokte, I might, subj. 
miikte ; grds, great, grtme, sise ; hue, a kiss, to kiss ; 

mHa, mouse, pi. mime) gnat, good, giUte, goodness. The 
Umlaut, however, is not ^ways expressed in the spelling of 
the manuscripts, though it must have existed in the living 
language. Of the diphthongs, in has been changed into 
long d, but the old spelling is often retained in the MSS. 
(Jiute, modern Leute, Old High German liati, people). As 
to the consonants, the ih sound had nearly disappeared at 
the beginning of the period, and was lost entirely in its 
course ; dc has passed into the sh sound, written ach as in 
Modem German. Spelling in general is simpler, and in 
some pomts more rigidly phonetic than in Old German. 
Final voiced consonants, as b, d, g, are generally changed 
into the corresponding voiceless sounds, asp, t, c (in High 
German grap, grave, gpjLgrabea, pfat, path, gen. pfadea, tac, 
ilay, gon. dagea) in Low German graf graves, jtat padea, 
dock dagea). Double consonants are simplified in the same 
position, os in Old German (bal, ball, gen. hallea). The use 
of the letter v has greatly increased ; in High German it 
means simply /, and is therefore quite superfluous ; in Low 
German its pronunciation is / at the beginning of words, 
while in the middle of wor^ it has the same sound as 
English V. 

The leading dialects of the period are those of Old Ger- 
man, the most noteworthy difierence being the accession of 
the dialects of the kingdom of Saxony {Oberadchaiach, or 
Ui>per Saxon) and Silesia to the midland dialects, and those 
of some eastern provinces of Prussia {Niederadcltaiack, or 
Low Saxon) to Low German, in consequence of the Ger- 
man colonization of these countriea Low German, to 
begin with, has retained the phonetic structure of its con 
Boiiantal system unaltered, except by the loss of the th sound. 
The spelUng of the vowel system is veiy imperfect. 
Umlaut is not expressed in the older manuscripts, except 
in the case of a and e. A long e corresponds to both High 
German ei and ie, a long o to High German cm, au, and no, 
He, the only diphthong generally Emitted being cm before a 
IV, as in kouwen, to hew. The pronunciation of e and d mus^ 
however, in these cases have b^n different according to their 
etymological valu^ for all the High German sounds men- 
tioned above are distinctly kept asunder in the modern Low 
German dialects, and ei and b or A are often written for e 
end d where they stand for Hiffh Gennan ei and tfo or iie,bat 
■ever otherwise. It is most likely, judging from the present 
state of things, that open e, o were the equivalents for High 
German et, o«, dn, while close ^ o. corresponded to H^h 
Oerssan ie, no, He. The prefix^is dropp^ as in English 
and in the Scandinavian langnages (thus bart, birth, High 
Qexman gakurt). But the moat remarkable fact in the his- 
toiy of Low Gennan sonnda is tlm zestoratioa of nd or im 


for th after a dropped nasal sound (see above, p. 516), as in 
ander or anner, other, for Old Saxon Mar, or in mimt, 
mout^ for Old Saxon mHih. This transition cannot be 
expUned by any phonetic laws, but must necessarily be 
ascribed to H^h Gennan influence. As to the inflexional 
system, a similar influence seems to have introduced the 
High Gennan terminations of the plural of verbs (tai geven, 
gi gevet, ae geven we, you, they give). The Old Saxon 
•a in the nonunative plural has been dropped, as in High 
German. The following lines quoted from the municipal 
laws of the town of Hamburg (written 1270) may be taken 
as a fair specimen of ISth-ceniury Low German : — ‘*Dat 
nement syn erue verkopen schal, he ne bede id erst synen 
negesten. So we syu erue vorkopen wil, dat bynnen 
deaser stad vnde bynnen dessem wicbelde belegen is, de 
schal id bedeu twen synen negesten vrunden, dar syn erue 
vp vallen mach, vnde wil it erer neii kopen, so mot he syn 
erue wol vorkopen deme de erne dar vmme allermest geuen 
wil.” That nobody shall sell his inheritance, unless he 
offer it first to his nearest (relations). Whosoever is willing 
to sell his inheritance, that is situated within this town and 
within these precincts, shall offer it to two his nearest 
friends (relations), to whom his inheritance may fall, and 
if neither of them is willing to buy it, he must (may) well 
sell his inheritance to him who is willing to give him most 
for it” 

The differences of the main dialects of High German are 
not very striking during the first stage of this period. 
Aleiuanniau is best characterized by its rigidly keeping its 
original vowel qualities, some of the modem Swiss dialects 
showing exactly the satne system as about 1200. Swabian 
is easily discovered by its frequent use of au for d, as in 
gauH, to go, for gdu. A very important change of vowel 
qualities is found to have taken place, at a very early time, 
in the Bavarian dialect. While if, m, tie were preserved as 
in Alemannian, ei, ou, ou were changed into mi (or at), au, eu 
(or au), and three new diphthongs, ei, ou, eu, sprang up 
from the long vowels i, H, iu (d). In the Midland dialects 
I again, ei, ou, and t, H, 9 were kept, as in Alemannian 
I (although H is generally not distinguished from u in writing, 

I us in most Midland manuBcri 2 )ts no special signs for the 
’ Umlaut vowels are used, except e), but ie, uo, He were 
contracted to simple I, H (u), differing from the old i, H, iu 
only in their open quality. The system of these changes 
may be illustrated by the folhiwing list : — 

A lemami. diop guot miti lifiH miuso stein bourn flruude 

Havarian diop huozo nieiu hr»UH mouse stain tiaum frendo 

Midland dip gdt sOze inln hUs mOso stein noum frende 

J4OW Ger, dof gCnl sAte min hUs. inOse stfin bCm froude 

Engliaih thief good swoot minu house mice stone beam (joy) 

As to the consonants, Alemannian and Bavarian still clung 
to the use of ck or kch for ordinary k, as efumen, for hmen, to 
come. P initial for b is especially Bavarian, and was rather 
more frequent in the 14th and 1 5th centuries than before ; 
w initial isoften expressed by b in Bavarian manuscripts since 
the 13th century ; thus we find paideu, both, for beidiu or 
peidiu in Alemannian, or beide in the Midland dialects, 
and beip, wife, or even Aai, two, for ordinary uAp, awei ; k 
initial for ordinary g went altogether out of use. In 
Midland orthography the two sounds of Old High (German 
a, viz. is and m, were expressed by ez or sc, and z or zs re- 
SDMtively. The follow!^ specimens of the language of 
this period are taken from the Schwabenapiegel, or Swabian 
Law, for Alemannian (13th centuiy); the Spiegel deutacher 
Leute, or Mirror of German People, for Bavarian (14th 
centuiy) ; and a Midland veision of the Sachaenapiegel, or 
S axon Iaw ^ ; — 

* The editions whence the extracts are takenare— for the Sekiaabmi/* 
apiegd, that of Laaibexg, Tttbingen, 1840, p. 6 ; for the' Spiagd 
amUaeher Leute, that of J. Ficker, Innsbruck, 1869, p. 85 ; sad tor 
Ike Saekaetu^riegel, that of Hildebmd, Leipeic, 1870. p 8. 
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SehmibeiiMpieg^ 
Bern pabeit iiit ge- 
wtiet in beioheiden- 
ludier at se lihten 
▼f einem bluiohen 
pkerde, vnd der 
oheiser boI dem pabert 
den Btegreif haben, 
daz eich der eatel nit 
entwinde. Daz be- 
zeichent daz, Bwaz 
dein pabost widerate 
doB or mitffeiBtliohem 
l^rihte nint betwin- 
gen mac, daz aol der 
nheiaer ynd ander 
weltliche rihter be- 
twingen mit der 
ehte. 


** To the pope it b set (ordained) that he shall judge at 
a certain time, (sitting) on a white horse, and the emperor 
shall hold the stirrup to the pope, that the saddle may not 
slide off. This means that whatsoever resists the pope, so 
that he oannot overcome it with spiritual censure, the em- 
peror and other secular judges shall overcome with the pro- 
scription, (and the spiritual [court] shall exercise discipline 
with the ban).” 

la the 1 4th and 15tb centuries the development of the 
dialects rapidly advanced. The greatest changes were those 
occurring in^he vowel system. The new diphthongs ci, 
•M, eu, for older I, iu, which had originated in the south- 
eastern parts of the Bavarian dbtrict gradually spread to 
the north and west; even some of the South Midland 
dialects, as Bohemian and Silesian, began to partake of this 
change, while the north Midland dialects and Alemannbn 
remained unaltered.' Short rout syllables endiug in a single 
oensonant began to be lengthened in almost all dialects, 
as gebiUf nemen, for ^I6en, tiimen, to give, to take. Unac- 
cented e was dropped in the southern dialects, especially in 
Bavarian, to the utmost extent possible. Such forms as 
piehofch, gtorOj kcertf for h€9cl\mkty happened (subj.), getorste^ 
i durst, gehasretf heard (part), began to be quite familiar. 
Even before a final I or nasal sound e was now and then 
dropped in Bavarian, as in^c&m for gebeUf to give, gegnt for 
gegende country, which are exactly the forms still used in 
our time. Midbnd and Low Qerman dialects continued 
to be much more conservative in all these respects. In the 
consonantal system we have to mention the loss of the z 
sound in all dialects, where it was a simple spirant (not ts) ; 
although the letter z was still often preserved in spelliiig, 
it was frequently confounded with s in the rhymes, a thing 
which never occurred in the earlier centuries. Alemannian 
b chiefly dbtinguished by its constant change of snt, an, sf, 
iw, sp, it into tdmif seAn, ichl, ichw, ickpf iJu, as in tchmitf 
smith, zGhHif snow, sclUahen^ to slay, ichwimmin^ to swim, 
guehprochent spoken, gemMicJiy ** ghostly,” spiritual. Late 
Ovarian favours such spellings as ckrankch, pekch, for 
kramk Spelling in general was much neglected, 

although it was not quite so bad as often in the I6th cen- 
tury, when there was a strong tendency towards crowding 
as many letters into a word as possible. 

Whib the 16th centnry was thus marked by great diver- 
genoies of the spoken dialects, important steps towards 
gaining a greats uniformity of literary si)eeeh were made 
in the same period by the invention of the art of printing, 
and by the development of certain KantUitprachm^ or lite- 
rary idionu of the imperial and other chanceries. There b 
no need to ezidain how the habit of reading books printed 
in diaiaota not familiar to the reader must have obli^ the 
learned pubib of the time to acquire a certain amount of 
knowled^ of dialects in mner^ and must have made them 
better aware of the peculiarities of their own idioms than 


Sp» dsuticher Leute. 
Dem babstiflt Metset 
ze richton ze beschai- 
dener zcit suf elnen 
blanchem rosae, vnd 
der chaiser sol im den 
Btegraif haben durch 
daz sich der eatel icht 
entwendo. Ditz ist 
dev beachaidennnge: 
Hwaz dem babest 
widerste, das er mit 
geietleichem gerichte 
nfoht betwingen 
m{im, daz sol der 
chuBor vnd ander 
wertleich richter mit 
der eechte betwingen 
vnd das geistleich sol 
twingen mit dem 
panne. 


Saekmupiegd, 
Deme babste ist ondi 
gc aaci t sn ritene zu 
beedheidener zcit uf 
eime blshken pfeode, 
und der keber eel im 
den stegereif halden, 
durch daz der eatel 
nioht enwinde. Daz 
istdiebezoechenunge: 
swaz deme babste 
widerste, des her 
nioht mitgeiatlichem 
gerichte getwingeu 
mag, daz ez der keuer 
init werltHohem ge- 
riclito twinge deme 
habzte gehorsam zu 
wesene 


I was either necessary or poaaibb at tlie time when manu- 
Bcripts written ezpreasly in the local diolecta of the reoden 
were the only means of conveying literary information. 
Besides, writers as well os printers must soon have found 
it profitabb to publbh their works in a language readily 
understood by readers in all parts of the country. The 
prmcipal work, however, was done in Germany by the 
chanceries. Among these the imperial cUaucery naturally 
held the most prominent position; and, inasmuch as its 
public acts were addressed to readers of all dialects exbt- 
iDg throughout the empire, it obviously had also the greatest 
interest in calling into existence a general idbm. In the 
14Ui century no difference between the language of the 
imperial chancery and the local idioms of the, particular 
emperors was yet visible.^ The public Acts of Louis of 
Bavaria (1314-1347) were written in the Bavarian dialect. 
The succession of Charles IV. (1 347-1 378) was accompanied 
by the introduction of the Bohemian dialect into the 
imperial charters. This dialect, as was natural from its 
local position, was neither purely Southern nor purely 
Midland. Ei, ou, eu for I, u, in were frequently adopted 
from the Southern dblects, but ch for h and p for h were 
generally rejected; unaccented vowels were preserved to 
about the same extent as in Midland German. In the reign 
of WenceslauR of Bohemia (1378-1400) the same state of 
things was maintained; but in the charters of Rupert, the 
elector palatine (1400-1410), we find the Midland dialect 
of the Palatinate. Sigismund (1410-1437) reintroduced the 
Bohemian dialect, which by this time had, with the excep- 
tion of a very short period, prevailed for nearly a hundr^ 
years in the imperial chancery. It was therefore but nat- 
ural that Duke Frederick of Austria should exchange the 
Austrian dialect of his ducal chancery (which abounded with 
kch, Ich^ kg for k^ and p for h) for the Bohemian chancery 
dialect of his predecessors, when he succeeded to the 
imperial throne (1470-1493). His example was followed 
by Maximilian (1493-1519), but only so far as public 
Acts were concerned. In charters destined for local Austrian 
use as well as in his private correspondence he always 
kept hu vernacular Austrian dialect, showing thus that no 
change of the spoken idioms had l)een caused as yet by the 
introductioD of the new artificial language. In the same 
manner and at the same time the Midland dialect of the 
electoral chancery of Saxony came to be better adapted for 
general use by the adoption of the Southern et, on, eu for 
i, H, iu, and the abolition of several prominent Midland 
peculiarities. 

Modem High Oerman . — In the preceding paragraph we 
have tried to give a short sketch of the origin of literaty 
Modem High Qerman ; and it is this very idiom of the 
imperial and Saxon chanceries that Luther made afterwards 
popular by his translation of the Bible and his numerous 
other writings. We may quote his own words in confir- 
mation : — 


** leh habe keine gewizBc. aonderlicho, eigne Bprache im dentsehen, 
Bondem brauohe der gemeinen deutBcnen Bprache, das mich bride 
Ober- and Niederliinder verstehen mbgen. loh rede nach dor sech- 
flisc^en oantzlri, welcher nachfolgen alle fursten vnd kbnise in 
Denttohland; Alle roichBstedte, furatenhdfe sohreiben nacn der 
■echriaohen vnd vnBen fUmten cantzeley. Darumb iats auch die 
gemeinste dentsohe spraohe. Kaieer Maximilian vnd ohuifiirst 
Friderioh, hertzog von Sachaen, haben ixn tCmiachen reiohe die 
deutachen aprachen alao in eine gewiaae sprach znaammengezogen.*'* 


Luther’s language, again, was soon acknowledged by Ger- 
man grammarians, as ^bastian Franck (1631) and 
Johannes Clajus (1678), and was accordingly imitated, as the 


^ The particnlaiv whieh follow are chiefly taken from an able akctrii 
by Dr E. Wiilcker, Die Biiieteh mg derlMreaehiiichm Xanadeitpraeke, 
See JSeUeehirift dee Ferrine/kr thiirmgieehe Geeekiekte^ iz. p. 849. 

* Pieekndeih zk 69. Dr Wtikker azziguz theee wofde to the yair 
1546. 
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belt patten of High Gennan. It b true that in the 16th 
eeutiiiy many writi^ eroeoially in Switaeriaod and Lower 
Oennanji etui olnng with great pertinaolty to their natiye 
dblecta. But about 1600 LnUier’s language waa fully 
ertiblbhed as the only idiom of literaiy interooune through- 
out Gennany.^ The changes the langu^ has undergone 
■inoe Luther’s time mostly oonoem the inflexional system. 
In the strong verbs the differences between the singular and 
plural and the indicative and subjunctive of the past have 
been levelled in the course of time: thus, tehfand^ wirfav^ 
dm^ I, we found, subj. ich fande^ or ich wir 

mkniUten^ I, we cut, for ichfand^ wif funden, ichfUnde^ or 
iek kkneUi wir khnUte^ At present the verb werden, to 
become, b the only specimen left of the old regular inflex- 
ion : — ich UHzrdf wir wurden^ ich wUrde; but even here a 
new irregular form, ich wurde^ has come into use and almost 
superseded the more archaic ich wardt which b now chiefly 
confined to poetry. Many other vowel changes have taken 
jdace besides, as in webe^ wob^ gewoben^ weave, wove, 
woven, for Middle High German wibe, wap, geweben, so 
that the old system of “ Abbut,” or vowel change in the rout 
i^Uables of the strong verbs has often become quite indis- 
tmet. A great number of verbs have passed from the strung 
inflexion to the weak, and vice vrrsa. The declension of 
substantives has abo been greatly altered. Umlaut b now 
r^abrly used as a plural sign with most monosyllabic and 
many dissyllabic masculine words, as in baum, bdumcy or 
nagcl^ ndgeU for Middle High Gennan bounii bourne^ and 
uqyef, n»tgtl€\ originally it was confined to a much smaller 
number of words (t-stems, os gojst^ gdtAe^ Middle High Ger- 
man gatt^ gede). Otlier masculine words have adopted the 
plural Hfr, together with Umlaut of the root syllables, from 
the neuter declension, as mann, nUinner^ geist^ gewter^ besides 
frequent exchanges between the strong and weak declen- 
sions, which cannot l>e specified here. The strong and the 
weak declension of feminine words originally ending in e 
have been melted together, one form (ending in 0 or a 
consonant) being used for all singular, and one (ending in 
an or n after a consonant) for all plural cases, as gahe^ 
gaben, tahl^ tahlmy mnge^ mngm^ for Middle High German 
gdbe^gdbe^ gen. and dat. gdben\ zal^ taly gen. and dat. mln\ 
wnge^ gen. dat and acc. xuugen^ pi. tungm through- 
out As to phonology, no change of vowel quality is 
noticeable in literary German. Modem High German 
still has the Midland sounds I (often spelt 10 ), ti, for 
Southern t0, uo, ib, as well as the Bavarian diphthongs n, 
au, eu (<kM), for the older sounds t, tu, the latter not 
being distinguished either in spelling or in educated pro- 
nunciation from the older diphthongs ct, o?<, ba, Wu have 
thus twei^ drei^ baum^ haus^freude^ hdiuer, leuic for Middle 
High German stvei, efrl, boum^ Adis, vroude^ hiuscr, liute. 
Change of vowel quantity b the most prominent phonetic 
feature of Modern High German when compared with the 
earlier stages of the bnguage. All root-syllables ending 
formerly in a short vowel followed by a simple consonant 
have now become long, either by lengthening the vowel or 
by doubling the consonant, thus tdg, tdge^ sOf, bdte, or gott, 
gottes^ blattf hUuUr^ for Middle High German idg (or idr\ 
idge^ 9dl^ bdle, gdi, gates, bldi, bliXer. The rules for dropping 
unaccented voweb have often been dianged accordingly. 
It must not be foirotten, however, that ail these rules are 
only applicable to the literary idiom ; the dblects, and even 
those of the educated people, often differ very matenally 
from the roles laid down above. There is, indeed, no such 
thing as a generally recognised atandard pronunciation of 
Gemmn, except perhaps on the stage, which no doubt has 
exercised and stul exercises a certain influence on the cur- 


^ fdr fiiUer psitlciilsivmdm tnrifemd to Rttekort, Ouchiehis 
4sr nmthoehdsiUsckm Sekri/Upraeks^ t vols., Upsio, 1875. 


rent opinions as to how one ought to pronounce, but has 
not b^ powerful enough to abolish all dialectal peonU- 
arities in the case of even the highest elsises. Only a very 
few general rules can be given. Englbhmen will do well 
to pronounce the vowels as in Italian : U and 0 are rounded 
or bbialised t and 0 sounds, formed by pouting the lips 
while trying to pronounce t or e. Long voweb are always 
pronounced simple, never as diphUiongs (which b fre- 
quently the case in Englbh, especially with a and 0 ). Un- 
accented 0 b invariably dropped in the terminations rf, 
en, the real pronunciation of such words as handel^ bittsHf 
lippefif habetif nehmen teing handlf bittu, lippn or lippm^ 
hdin or hdbm^ nem (with a lengthened m).* Among the 
peculiarities of the consonantal system we may mention the 
sound of ch (in two distinct varieties as in ach and tcA), the 
j, which is a combination of t and t, and the r, which ought 
to be trilled with the tip of the tongue, but is often 
pronounced as a uvular or guttural sound. S initial b 
enerally sounded like the English z, in stage pronunciation, 
ut not usually elsewhere ; st and sp initial arc never pro- 
nounced on the stage like English st or sp, but are always 
sht, shp, as in stein, s^M, pronounced (to use Englbh 
spelling) as shtine, shpeeU The English w ought to be 
avoided The German w sound b more like Englbh v, 
but somewhat softer; in Midland pronunciation a sound 
intermediate between Englbh w and v takes its place* 
German v is simply/.^ 

The varieties of the German dblects of the present are 
too numerous to be described here. It may suffice to state 
that the old divisions of Low German, Midland, and Upper ^ 
German dblects are still applicable. Among the first, the 
Western or Westphalian dialects are distinctly marked by 
the pronunciation of g initial as a gh, or voiced ch (sometimes 
even voiceless), and the use of numerous diphthongs, both 
long and short, instead of sinq>le vowck The principal sub- 
divisions of Midland German are the Lower llhenish or 
Middle Frankish dialect (including the Gorman dialects of 
Transylyania), South-Western and Kastorn or High Frankish, 
Hessian, Thuringiaii, Saxon, and Silesian. Alemuiinian b 
divided into the three main groupsof Swabian, Abatbn, and 
Swiss, while Bavarian is constituted by several subdialects 
spoken in Bavaria and Austria. The study of these dia- 
lects has been carried on in Germany for a considerable 
time,^ but not always very successfully, especially so far as 
phonology b concerned ; for many observers, while well- 
trained in all the disciplines of the older school of philology, 
have been totally ignorant of the simplest laws of phonetics. 

It b only within the lost few years that the value of phonetb 
studies (although they beran in Gorman researches) has 
been duly recognized in country of their origin, and 
dialectology has not hitksrlo gained much by the more 
theoretical study of general phonetics. Borne excellent 
beginnings indeed have been made, among which Dr Win- 
teler’s book on his native Swiss dialect holds by far the 
foremost rank f but it b probable that a long time must yet 
ebpse before Germany can possess so well trained and inde- 
pendent a school of phonetbts as that which already exbts 
m England headed by Mr A. Melville Bell and Mr Alex- 
ander J. Ellb. Not till then, however, can a real hbtoiy 
of the German bnguage be written. (a. bi.) 


* * Foreignen sre eoKUy detected by their generally ineerting a real 
vowel-eonDd before the I, n, 

* For more accurate deocriptione of the German floands eoe E. 

Sieven, G^ryndeflpe der Leipeic, 1878. 

^ A very M lift of books referring to Gennan dialectology bos 
been given by C. H. Herrmann, BihUdheca Oemaniea, Holla, 1878, 
p. 87 sov* 

* J. Winteler, Die Kereneer Mundart da Kemtatu OUtnu, Laipeb 
1878. TWe ie indMd the only work that can be Jniily oomporSd with 
Dr J. A. H. If unmy's IHaleet qf the Southern Coimtiee qf SesUmd, 
published in 1878. 

X. — 66 
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indtni There ii e deep vein of poetry in the Teutonic nature, 
and it appean to have reveam itielf in the earlieit 
ages. Aooordinff to Tacitui, the Germaui of hie time had 
aucieut eonge reutiug to the god Tuiioo, hie eon Mannue, 
and the three forefathere of the Teutonic race. They had 
aleo poeme in honour of Arminiue, the oriffinal eubject of 
which wee probably the god Irmin, whoee pular Oharlee the 
Great overthrew long afterwarde in hie flret campaign 
againet the Sazone. A eone called barditue,’’ celebrating 
the greatneee of the war-god whom Tacitue calle Hercules, 
wee Bung or chanted by the freemen as they advanced to 
battle. The name ** barditue ” led some ingenious writers 
of the 18th century to speculate respecting an order of 
bards amonff the ancient Germans j but there is no evidence 
that any sucn order existed. “ Baiditus ** meant in the first 
instance a shield, and was transferred to the song because, 
while the singing went on, the shield was held to the mouth 
to make the sound more terrible. It is the opinion of many 
critics that the stories of *^Reynard the Fox” and ‘^Isengrim 
the Wolf” may be traced back to these remote times. If so, 
the probability is that they were brought by the Teutons 
from Asia, and were originally common to the Aryan family. 
There is every reason to believe that some elements of the 
Nibdungmliid belong to the prehistoric age. The legend 
of Siegfried has all the marks of extreme antiquity, audit 
seems to have had at first a purely mythological d^racter. 
Of the rhythm in which these primitive conceptions were 
embodied we have no certain knowledge ; but as the most 
ancient poems which have been preserved are in alliterative 
verse, it is reasonable to assume that this bad grown up long 
before writing cams into use. 

OiumI- 1« The E<krly Middle When the German tribes be- 
tieu of gan to accept Christianity the clergyevorywbere opposed the 
^ native poetiy, and strove to replace its rude conceptions by 
the milder images of the gospel Among the Goths of the 
4th centuiy Bishop Ulfil^ took the most effectual means 
of achieving his purpose by preparing a clear, faithful, and 
simple rendering of the Scriptures,— a translation which has 
been of inestimable value in the scientific study of the 
Teutonic l^guages. No clergyman of like genius arose in 
Germany itself ; but there, too, pagan compositions were 
steadily discouraged. Charles the Great was the first to 
check this hostile movement. He showed his love of his 
native speech, not only by beginning to put together a 
German grammar, but by issuing oraers for a collection 
of old German poetry. Louis the Pious bad little sym- 
pathy with the taste of his father, but he could not 
efface the i mpression produced by the great emperor. Many 
of the clergy ceased to dislike that which so mighty a friend 
of the church had approved, and in some monasteries there 
were ardent collectors of ancient epic fragments and ballads, 
psgin These treasures of Old High and Low German literature 
Utm- are nearly all lost, but from the small portions which have 
come down to us, and from hints in Latin chronicles, we can 
at least make out the themes with which many of t he m dealt. 
Ermannck, or Ermanariens, the famous Gothic king of the 
4th century, was the subject of a large number of poetical 
l^nds. Kagfried continued to be a great epic hero^ and 
from about the 7th centuiy he appears to have been no 
longer treated as superhuman. Ue legend of the ove^ 
throw of the Burgundian king, GundicarTus or Giinther, by 
Attila assumed many forms, and was at a later time 
connected with the story of Siegfried. Around the 
name of Theodoric the East .Goth, as Dieterich, several 
Iqgends soon grouped themselves; and from about the 
9th century he was associated with AttUsi with whom 


in history he had nothing to do. Unfortunately, the frag- 
ments which have hm preserved— all of which are 
alliterative— do not treat of these supreme heroes ; their 
subjects are of subordinate importance and interest The 
BUddfranddUdf which was written from traditional na^ 
ratives early in the 9th century, and is in a mixed dialect, 
introduces us to a follower of DietericL Hildebrand, re- 
turning from the wars carried on by his lord, is compellad to 
fight his own son ; but we are left in uncertainty whether 
father or son is conqueror. The Ludmydied is a ballad of 
the latter part of the 9th century, written in honour of a 
victory gained over the Northmen by Louis IIL, the West- 
Frankish king. The author was probably a monk who had 
been a favourite at the court of Charles the Bald. There is 
also an Old High German ballad celebrating the leconcilia- 
tion of OttoL with his brother Henry ; and similar balladfl are 
known to have kept up the fame of Duke Ernest of Swabia, 
who rebelled against Conrad IL, and of many other popular 
heroes. Walter of Aquitania, who flies with his bride from 
the court of Attila, and at Worms fights King Gunther and 
his warriors, is the hero of a Latin poem of the 10th cen- 
tuiy, written by a monk of St Gall, whose materials were 
evidently taken from a more vigorous German original 
The Merseburger Oedichte, two songs of enchantment, 
were written in the lOth century, but must have come 
down from a much more remote period. They are chiefl> 
interesting for the light they throw upon the religious 
beliefs and customs of ancient Germany. 

The old ballads, which were intended to be sung as well Hin- 
as recited, were handed down from generation to generation, 
and necessarily underwent many c&nges. They were pre- 
served from an early period in the memory of the people 
by professional minstrels, who were held in considerable 
honour in the time of Charles the Great, but were after 
wards rather tolerated than encouraged by tiie higher 
classes. Many of them were blind men, and in their soli- 
tary wanderings the ancient stories must often have assumed 
in their miu& new shapes. They usually accompanied 
their singing with the zither or the harp. 

Of the works with which the church sought to counter Kaligioi 
act pagan influences very few remain. The most import- 
ant is Heliand, a Low German poem in alliterative verse 
said to have teen written by a Saxon at the request of 
Louis the Pious. It is a narrative of the life of CSirist, 
and follows closely the Four Gospels, whose separate 
accounts it attempts to harmonize. The author has con- 
siderable force and freedom of expression, and seems to 
have teen so absorbed in the grandeur of his theme as 
to have deliberately rejected rhetorical ornament The 
so-called KrUt of Otfrid, a High German poet, who 
dedicated his work to Louis the German, has the same 
subject, but is not nearly so effective. It is the first 
rhymed German poem, and the necessities of rhyme often 
compel Otfrid to fill out his line with words and phrases 
whi^ obscure his meaning. His lyrical passages too 
didactic to rank as genuine poetiy. llie fragment of 
a Bavarian poem of the 9th century on the Last 
Jud^ent, indicates ^wer of a much higher order. Its 
form k dliteratm; and reminiscences of paganism are 
stnpgdij mingled with its Christian ideas. 

Dwng the reigns of Charles the Great and Louk the Monast 
Pious secular learning was zealously cultivated in thel^*™ki( 
monasteries of Gernutuy as well as in those of other por- 
tions of the Frankish empire. The school established by 
Hrab^us Maurus in the famous abbey of Fulda vied 
with that of Tours, where Hrabanus had been a pupil 
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of Alenin^ in the excellence of itc teediing. In the 
wen with the Northmen, with the Megyan, and with iht 
SlaTB under the later Oarolingian kingi, many of the 
inititutions Were totroyed ; but they spr^ 
up again under protection of Henry L From the time 
of hie eon Otto L the Germane stood in direct relation with 
Italy; the marriage of Otto II with the princees Theo- 
phano brought them into connexion with the learning and 
refinement of the Bysantine court ; and Oerbert, the friend 
of Otto in., afterwards Pope Silvester H, introduced them 
to some of the achievements of Arabian science. These 
infiuenees quickened the energies of enlightened church- 
men, and originated an intellectual movement which to 
some extent continued during the vigorous reigns of the 
first two Franconian sovereigns, Conrad II. and Henry 111 
The chief subject of study was the scholastic philosophy, 
to which, however, in its earlier stages, Germany made no 
supremely important contribution. The Neo-Flatonic ten- 
dencies of ScotuB Erigena were opposed by Hrabanus 
Maurus, who remained loyal to Aristotle and Boetius ; 
and his example was generally followed, not only by his 
successors in Fulda, but by the members of all other German 
schools. The school of St Gall was exceptionally active, 
and one of the monks, Notker Labeo, who died in 1022, 
wrote some original philosophical books, and translated 
into German the De Gonaolatione of Boetius and two of 
AristotVs works. In pure literature very little was done ; 
but there are several well-written Latin histories belonging 
to the 11th century. The best thought of the age was 
manifested in its Bomanesque architecture, and in the then 
subordinate arts of painting, sculpture, and music. 

n. The Age of C'4tWry.— The reign of Henry IV., dur- 
ing which the struggle between the empire and the papacy 
began, had a disastrous effect on the national culture; and 
the evil was not remedied under the disturbed rule of his 
two immediate successors. But under the Hohenstaufcn 
dynasty, during the period of Middle High German, the 
country passed through one of the greatest epochs of its 
literature. The more learned of the cleigy interested them- 
selves deeply in the development of scholasticism through 
the nominalists and the realists; and in the 13th century 
Albertus Magnus, a native of Swabia, produced the first 
systematic exposition of Aristotle, in the full light of 
Arabian research. It was, however, in poetry that Ger- 
many achieved the highest distinction ; and her most 
important poets were meoibers of the knightly class, which 
at this time rose to its utmost power and fame, Tliero 
were many reasons why the members of this class became 
sensitive to the higher influences of the imagination. In 
the first place, they had the elevating consciousness of a 
life shared with a vast community which set before itscdf 
the loftiest aims. Historians sometimes take a malicious 

1 Measure in contrasting the mean performance of many 
cnights with their high vows ; but these vows at any rate 
introduced into the life of rough nobles an ideal element, 
and inclined them to take interest in the gentler and nc^bler 
aspects of existenca In the Italian wars of Frederick Bar- 
barossa the German knights saw more than they had ever 
before done of Southern civilisation, and their minds were 
continually stimulated by the varying fortunes of their 
idventurous emperor. ^ Of still greater importance was the 
influence of the crusaii^ in which the Germans first took 
an active part under Frederick's predecessor, Conrad III. 
The crusaders had a remote and unselfish aim, connected 
with all that was most sacred and most tender in their 
religions ideas ; and this alone wodld have created a sen ti- 
ment favourable to poetic aspiration. But, besides this, 
the far-off Eastern lands, wi^ their strange peoples and 

S tical associations, awoke dreams which could not have 
or than harmonious utterance, and on the return of the 
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warriors they stirred the fancy of their friends with reports 
of a new and greater world. While the crusades last^Ae 
knights were forced into intimate acqnaintaDce wi& the 
clergy, whose refined culture inevitably to some extent 
softened their rudeness; they also formed friendships 
with representatives of Frendi chivalry. In France the 
works of the troubadours atd the trouv^res formed one of 
the most prominent elements of the national life, and the 
French nobles did not forget in Palestine the songs and 
romances of their home. The better minds in the German 
armies caught the inspiration, and longed to distinguish 
themselves by like achievements. Ana their desire was 
deepened when, by the acquisition of the Free County of 
Burgundy, Frederick Barbarossa opened a new pathway by 
whi^ iutdlectual influences might pass from the western 
to the eastern bank of the llbiiie. 

The poetic impulse which thus entered Germany afifected 
a wide circle ; the highest princes as well as the humblest 
knights felt its power. Even the emperor Henry VI. him- 
self is said to have been moved by the prevailing feeling, 
and to have composed verses. At the imperial and princely 
courts poets were encouraged to give expression to their 
genius ; and the ladies whose beauty and virtues they de- 
lighted to praise stimukted their endeavours by marked 
appreciation. Thus the national imagination found in the 
whole temper of the age an atmosphere well adapted to 
the blooming of its first spring-time. 

The most characteristic outcome of this active era is the Poetlos 
series of poetical romances produced in the 12th and 
centuries. The Qonuan iK)et8 might have found magni- 
ficent material in their old, native legends ; but for the 
most part they preferred subjects which had already been 
artistically wrought by the troiivores, whose methods 
and style they also closely imitated. Among the themes 
they selected may be mentioned the legends of Alexander 
the Great, of Charles the Great and his paladins, of 
Arthur and the knights of the Round Table, with the 
allied legend of the Holy Qrail. Thu fortunes of Tris- 
tram and Iseult also exurcisod a powerful charm over 
many minds. Theso and all other chosen subjects were 
treated wholly in the s])irlt of chivalry. Tire poets of the 
Middle Age had no idea of being true to the characteristics 
of a particular epoch; their own time was the only one they 
attempted to understand. Ancient heroes became in their 
hands medioBval knights ; men who had died long before 
the rise of Christianity were transformed into devoted ser- 
vants of the Church. And in every romance the supreme 
aim WHS to present an idealized picture of the virtues of 
knighthood. 

One of those who prepared the way for the chief romance- Romanc 
writers was Conrad, a priest in the service of Henry the wnten. 
Proud, who, before 1139, composed the Rolanddied^ setting 
forth, in imitation of the French ChuMon de Roland, the 
overthrew of Boland, the favourite paladin of Charles the 
Great, in the [sish of Boncesvalles. He was followed by 
another priest, Lamprecht, who, also working upon a 
French original, relates in ib^Alexanderlied the deeds of the 
Macedonian hero. Greater than either of these was Heinrich 
von Veldeke, the first of the poets who may claim to rank as 
German trouv&res. His great work was ibtEimi, written 
beween 1175 and 1190. It is not only in armour and in 
dress that Virgil’s characters are here changed ; in thought 
and feeling they are recreated. The language of the poem 
is so carefully ^oeen, and the incidents are narrated with 
so much spirit, that it is stQl possible to understand 
the immense popnlarity it once enjoyed. Hartmann von Hiit- 
Aue, in Der Arme Heinrich and other poems, elected 
themes that are extremely repulsive to modem feeling; but 
he was endowed with genuinely plastic force, and interests 
us by touching certain mystical aspects of medisdval senti- 
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rnent The muter in whom these upecte were moet folly 
represented was Wolfram von Eschenbach, a member of a 
noble Wily of Franconia, who wu bom during the reign 
of Frederick Barbarossa and died during that of his grand- 
son, Frederick IL He wu one of a group of poets who 
established themselves at the Wartburg, the court of the 
brilliant landgrave Hermann of Thuringia ; and his chief 
poem, Parzivalt was composed there towards the end of the 
12th century. Germany did not produce during the 
Middle Ages a more traly poetic min4 and it is curious to 
observe how exactly he anticipated some of the qualities for 
which she long afterwards became famous. He hu all the 
dreaminess, the sentiment, the passion for the ideal, which 
are, or rather at one time were, her most attractive charac- 
teristics. The hero, trained by his mother amid circum- 
stances of idyllic simplicity, suddenly passes into a world 
of movement and adventure, and he is brought by accident 
to the gorgeous palace of the Holy Grail, of whose kingdom 
he ultimately becomes lord. The object of the poem is 
evidently to depict the strivings of a restless but noble 
spirit, dissatisfied with passing pleasure, having always be- 
fore it a high and spotless aim. It b difiicult for modern 
readers to detect the spiritual significance of many of the 
scenes ; the poet seems to escape from us into a far-off 
region, whence his words reach us rather u dim tclioes than 
u clear, ringing sounda And some of the descriptions are 
in themselves t^ious and superfluous, while advance from 
one stage of the tale to another apparently proceeds accord- 
ing to &e arbitrary whim of the moment Nevertheless, 
the character of Parzival is a true conception of genius, and 
enables us to understand, better than any other imaginative 
creation of medieval Germany, that discontent with life 
as it is, that sense of being haunted by visions of 
spiritual loveliness, which, throughout the Middle Ages, 
existed side by side with unrestrained delight in the out- 
ward world. 

d A complete, almost a dramatic, contrast to Wolfram vou 
>* Eschenbaoh is found in Gottfried of Strasburg, the greatest 
of his literaiy contemporaries. These two men are repre- 
sentatives of a distinction which incessantly recurs,— that 
between the poet who fashions spirits of a finer mould than 
those we actually know, aud the poet who contents himself 
with penetrating into the innermost recesses of existing 
character. Gottfried’s theme is Tristram and Iseult ; and 
the charming tale, which unfortunately he did not live to 
carry to the end, was perhaps never more beautifidly told. 
There are no mvstic longings in the men and women be 
presents to us : they love the earth and the sky, with their 
gorgeous colours, graceful forms, and happy sounds; they 
care not to inquire what may be behind these, or whether 
in the scheme of tliiugs there is a place for moral law. 
Few poets have set forth so powerfully the fascination of 
youthful passion. In his glowing pictures we find no 
shadowy figures like those of Wolfram, with step so light 
that they appear to be the figures of a dream ; his images 
are clear, sharply cut, like those of the world from which 
they are taken. And although psychological analysis was 
unknown to him, the actions of his characters display keen 
insight into the secrets of human hearts when entangled in 
the most confused meshes, 

Mediseval romance bore its richest fruit in the works of 
these two great poets; and most of their successors imitated 
one or other of them. Those who followed in Gottfried’s 
steps came nearest to a happy result^ for Wolfram was one 
of those lonely and darinn spirits in whose remote path it is 
given to few to tread without stumbling. The best known 
of Gottfried’s imitators was Conrad von Wiirzbarg, who 
wrote on the Trojan war and many other subjects, and is 
considered one of the most artistic of mediaval writers. 
Towards the end ct the 18th century the movement showed 


signs of exhaustion, and romances begw to make way for 
rough popular tales and rhymed chronicles. 

Fortunately the poets of the ^e of chivalry did not all 
occupy themselves with the subjeots of French romanoee. 
A few, whose names we do not know, turned towards the 
rich material in the metrical legends of their native land. 
Of these poets the most important was he who collected 
aud put into shape the ancient ballads which make up the 
Nxbelungmlied. How far he modified them we cannot 
telL In the form iu which we possess them, they probably 
owe something of their force to his genius ; bat he needed 
rather to arrange and to curtail than to invent^ and, although 
a genuine poet) he was not at all times competent for his 
taric. The work includes the legends of Siegfried, of 
Gundicarius, or GUnther, king of Burgundy, of Dioterich, 
and of Attila ; and the motives which bind them into a 
whole are the love and revenge of Kriemhild, the sister 
of Giinther and Siegfried’s wtfe. She excites the envy 
of Brunhild, the Burgundian queen, whose friend, 
one of Giiutlier’s followers, discovers the vulnerable point in 
Siegfried’s enchanted body, treachorouily slays hun, and 
buries in the Ehine the treasure lie has long before con- 
quered from the race of the Nibelungen. There is then a 
pause of thirteen years, after which Kriemhild, the bettei 
to effect her fatal purpose, marries Attila, king of the Huns. 
Thirteen years having again passed, her thirst for vengeance 
is satiated by tfie slaying of the whole Burgundian court. 
The Germans justly recard this great epic os one of the 
most precious gems of their literature. It has little of the 
grace of courtly poetry ; its characters are without subtlety 
or refinement ; we are throughout in the presence of vast 
elemental forces. But these forces are rendered with extra- 
ordinary vividness of imagination, aud with a profound 
feeling for what is sublime and awful in human destiny. 
The narrative begins with epic calmness, but swells iuto a 
torrent, and dashes vehemently forward, when the injured 
queen makes a fearful return for her wrongs, and is herself 
swept away by the tragic powers she has called to her 
service. In the management of the story there are occa- 
sional traces of medievalism; but iU spirit is that of a more 
primitive time, when the German tribes were breaking into 
the Bomaii empire, wlien passions wore untam^ by 
Christian influence, and when the necessities of a wander- 
ing aud aggressive life knit closely the bonds that united 
the chief to his followers. Deliberate villauy hardly ap- 
pears iu the poem ; the most savage actions spring either 
from the unrestricted play of natural feeling, or from un- 
questioning fidelity to an acknowledged superior. Here 
and there we come upon touches which indicate that the 
poet who preserved the ancient legends was not incapable 
of appreciatiim finer effects than those at which he mne- 
rally aims, sketch of the hospitable and chivalrous 
Rtidiger, who receives the Burgundians on their way to 
the court of Attila, aud afterwards dies while unwillingly 
fighting them in oWience to his queen’s command, is not 
surpassed in the most artistic of the medimval romances. 

^d/run is another epic in which a poet of this period 
gave form to several old legends. They had for centuries 
been current along the coasts of Friesland and Scandinavia, 
and the society they represent is essentially the same ns 
that of the NihdungenlM^-^ society in which the men 
are rude, warlike, and loyal, the women independent and 
faithful J^though full of serious episodes, Oudrun is as 
happy in its eudiog as the greater poem b tragic ; and 
we feel throughout that the beautiful Friucess Gndrun 
of Seelaud, whom the Northmen have carried from 
her home, and on whom the cruel Queen Qeriind heaps 
indignitiei^ wUl at last be restored to King Herwi^ her 
brave and passionate lover. The eharaeters stand out 
dearly in their rough vigour; aud several happy strokes 
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call up a yision of the bleak coasts and cbangefol northern 
sea which are the soenee of their adyentnree. 

In the 16th centnnr a Oerman writer brought together 
in a single Tolnme which he called the /rcfe£ii6MC^the 
<^Book of Heroes” — a number of old legendary tales that 
must have been frequently on the lips of the people and of 
the wandering minstrels, while the knightly poets were 
singing of Tmtram or of Arthur. This work, which was 
partly written by Easpar yon der Ehon, will not compare 
in imaginatiye force with its more famous riyals. The 
most powerful of the stories is probably the ^^Orossor 
Bosen^rten,” in which a monk, Ilsan, displays a yery 
unclerical, but truly Teutonic, passion for war. 

The age of cliivalry was remarkable not only for its 
romances and epics but for its lyrics. All the leading 
writers of the time exercised themselves in lyrical poetry, 
and it was laboriously cultivated by multitudes who did 
not feel equal to the task of a prolonged effort. Among 
those who gained more or less distinction may be named 
Heinrich von Morungen, Beinmar der Alte, and Gottfried 
von Neifeu. The poets of this class were known os 
Minnesanger, because their favourite theme was Minne or 
lova They began by imitating the troubadours, whose 
metres they often reproduced when not penetrated by 
the emotion which originally found in these forms a 
genuine expression. At a later sta^ it was considered a 
point of honour for each poet to invent a stanza of bis 
own, whether or not those already existing were appro- 
priate to his feeling. Thus many of the minne songs pro- 
duce an impression of unreality and coldness, seeming at 
best to be but clever pieces of handiwork. But when the 
utmost deduction has been made, it is surprising how much 
of what was achieved by these ardent writers still api)ealB 
to us. The best among them strike notes which respond 
in every age to a master’s touch ; and they do it with a 
fine sense of beauty, a trained instinct for the appropriate- 
ness of words, and an evident delight both in simple and in 
subtle melody. 

Perhaps no group of writers has ever had a deeper under- 
tone of sadness than is to bo detected in the greatest of 
the minnesiinger. They had a vivid consciousness of the 
evanescence of human pleasure, an abiding feeling that cor- 
ruption lurks behind the gayest forms and brightest colours. 
But they caught with proportional eagerness the passing ru]^)- 
ture, letting no drop escape from the cup that would soon full 
from their grasp. This intensity of feeling is reproduced 
in their lays, yet it was purified and generalized as it 
passed from the fleeting reality to the permanent realm of 
art. Their treatment uf love, although sometimes, accord* 
ing to modem ideas, extravagant and fantastic, often dis- 
plays genuine elevation of sentiment. They sing also in 
impassioned strains the loyalty of the vassal to his lord, 
the devotion of the Christian to his church. If they do 
not exhibit the soaring spiritual ambition of Wolfram’s 
Pariiml, they have a kind of pathetic memory of a lost 
paradise, a vague longing, by some distant difficult service, 
in battle with the infidel, to attain to a world in which the 
discords of the present life maybe forgotten or harmonized. 
And behind all their images is the background of nature, 
whose loveliness they do not the less appreciate because 
they refmn from elaborately describing it. To the 
dwellers in dreary towers winter had often a cheerless and 
melancholy aspect ; but this made all the more enchanting 
the new life of spring. It is in bailing the returning warmth 
and colour of the young season that the minnes&nger attain 
their happiest triumphL 

Of all the minneeanger the first place belongs without 
question to Walther v .n der Vogelweidfe, probably of Tyrol, 
whom Gk>ttfr)ed of 3trasbnrg praises as heartily as he slyly 
depreciites Wolfram von Eschenbach. Walther lived some 


time at the Wartbuii;, and was the friend of King Philip 
and Frederick 11; he died on a little estate which tlie 
latter gave liim in fief. Other Minnesiinger lavished praise 
on generous princes ; Walther was of a more manly charac- 
ter, and seems always to have maintained an independent 
baring. Besides the usual themes of the lyrical poetry of 
his time, he wrote with enthusiasm of hit native mod ; he 
also frequently allndes to the strife between the spiritual 
and secular powers, and sternly rebukes the ambition of 
the papacy. Beyond all his rh^ils he gives us Uie impres- 
sion of writing with ease and delight. The structure of 
his stanzas does not hamper the movement of his feeling ; 
it appears to provide tlie conditions of perfect freedom. 

Such a lyric os his UtUer der Lindm an der Heide^ 
with its musical refrain Tandaradei^ although a muter- 
piece of art, is exquisite in its childlike simplicity ;Mt has 
the unaffected grace of a flower, the spontaneity of a bird’s 
song. 

As the expreMion of all that was fanbistic and ridiculous UMdi 
in the ago of chivalry, must be mentioned the FranendienH voti 
of Ulrich von Lichtenstein, a work which was written about 
the middle of the 13th century, and had a certain popu- 
larity in its time. It is an autobiography, with a number 
of lyrics interwoveu to give variety and animation to the 
narrative. The solemn gravity with which the author 
relates the amaziug toske imposed upon him by his mistress 
shows how easily the worship of womanhood degenerated 
into almost incredible childishness. Ulrich is sometimes 
compared to Don Quixote, but this is to do extreme in- 
justice to Cervantes’s hero. Amid all bis illusions the 
fictitious knight maintains a certain pathetic dig«iity ; the 
knight of reality passes from absurdity to absuidity with- 
out a touch of idealism to redeem his folly. And his lyrics 
are the tasteless manufacture of a thoroughly prosaic spirit. 

Several of the minnesanger, Walther von der Vogelweido Didaotio 
especially, display at times a strongly didactic tendency, poets. 
From the beginning of the period this tendency was 
developed by writers who took little interest in poetry for 
its own sake, and it became more and more pronjinent as 
the purely lyrical impulse passed away. The didactic poet, 
however significant his labours may be to his contempor- 
aries, has noooRsarily the stamp of commonplace for 
posterity; and the gnomic writers of the 13lh century 
form no exception to this rule. But several of them have 
at least the interest that attaches to sincerity and earnest* 
ness. There is genuine enthuKiasm for ])nre morality in 
the ]VeMie Gant of Thomasin Zcrklar; and the Jiest heidm- 
licit of Freidunk exproHses so Ligli a conception of duty, 
and expresses it so well, that the uork was ascribed to 
Walther himself, llcinmar von Zwoter and Heinrich 
Frauenlob came a little later, and they were followed 
by Hugo von Triniberg, whr'so Jleuner sets forth un- 
impeachable lessons in homely and satirical versos. A 
higher tone is perceptible in l)er Wimbecke, a collection 
of sayings in which we find an echo of the reverence for 
noble women that marked the epoch at its dawn. Among 
didactic writings must be classed, the well known J)cr 
Krieg aufder Wariburg (“ The Contest at the Wartbnrg”), 

It includes the verses supposed to have been sung at a 
tournament of poets attended by Heinrich von Ofterdingen, 

Walther von der Vogel weide, and Wolfram von JSschenbach. 

As Latin continued to bo the speech of scholars, and the Beginnings 
passjon for metrical expression j)ervad(}d the liigher classes, ©l* 
there was not much scope for the growth of prose. Never- 
theless, it is iu this age that we find the first senous 
attempts to secure for German prose a place in the national 
literature. The Sachenapiegel and the ikhwabenepUgd^ 
two great collections of local laws, although of a identific- 
character, and mainly interesting because of their aodal 
importauce, hod considerable influence in enconragiBg' {hfi 
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mpeot of the Germaxifi for their own langnege. The 
preaeken, howeTeri were the principal fonnden of proee 
atyle. Preaching l^canie about the middle of the 13th 
oentniy an agency of great {)Ower in the life of Qermany. 
A number of the clergy, dieeatisfied with the technioalitiei 
of loholaBticIsm, and with the mere forms under which 
spiritual aspiration was often cmshedi strove to attain to 
a fresh vision of religious truth, and to kindle their own 
enthusiasm in the minds of others. Of this generous band 
the most popular was Brother Berthold, a Franciscan monk, 
a man of a noble and commanding temper, and an orator 
of the highest rank. Love for the poor was his dominant 
motive, and he sometimes expressed it in language a 
modem socialist might envy. Having something of the 
imaginative glow of the minnesanger, be gave such colour 
to hie abstract teaching as made it at once intelligible 
and attractive. Of a less poetical nature than Berthold, 
Master Eckhart, the next early master of religious prose, 
was more deeply philosophical Although familiar with 
the scholastic systems, he broke away from their method, 
and became the founder of the mystical school which 
was one of the most potent factors in pre[)aring the way 
for the Reformation. Eckhart’s reasonings are sometimes 
hard to follow, but ho is not a confused thinker; his 
obscurity arises rather from the nature of his themes 
than from his mode of handling them. He occasionally 
touches profound depths in the spiritual nature of man, 
and it is refreshing to pass from the formal hairsplitting 
of the scholastic philosophers to the large conceptions 
of It mind which obeys its own laws and is evidently in 
direct contact with the problems it seeks to solve. 

HI. The Later Middle After the foil of the 
^ Hoheititaufen dynasty the age of chivalry in Germany 
niwry. ^ame to an end. The breaking up of the old 

duchies set free a large number of petty nobles from their 
allegianco to mediate lords ; and as there was no longer a 
strong central authority, either to hold them in chock or to 
provide them with such outlets for their energy as they had 
found in the crusades and in the imperial expeditions into 
Italy, nearly tlie whole class sank from the high level to 
which it had temporarily risen. Many knights became 
mere robbers, and thought themselves honourably employed 
in taking part in the innumerable little wars which 
shattered the prosperity of the nation. Men of this kind 
were not very likely to inherit the free and poetic spirit 
of Walther von der Yogelweide. In the course of the 
Uth and 15th centuries attempts were still made by 
Wolkeustein, MuskatblUt, and other writers to imitate his 
style; but in their bands the lyre of the minnesknger gave 
forth only feeble or discordant notes. For a long time 
the princes were no more inclined to literature than 
the nobles; they wore too much occupied with mutual 
jealousies, and with incessant attempts to shake themselves 
free of the crown, to give heed to anything so removed 
from practical interests as poetry. 

'JUkmr It so happened that during this period the cities rose to 
dUrJS ^ of higher importance than they had ever before 

ueoittMt Qcc^pied. There was a while when it even seemed possible 
that by their leagues, and by alliance with those emperors 
who had insight enough to recognize their strength, they 
might become the preponderating element in the state. 
Driven from the castles of the princes and the towers of the 
nobles, literature took refuge in these young and growing 
centres of a vigorous life. Not one or two here and there, but 
multitudes of honest citizens, became possessed by the desire 
to distinguish themselves in the arts in which they had been 
so much surpassed by the nobles of a previous generation. 
Unfortunately, they had no literary training; they were not 
familiar with anjr great models; few of them had leisure 
for the cultivation of style; and the chancier of their 


daily employments was not such as to. kindle thoni^ Mdsfem- 
that demand poetic ntterance. At that time every tme senger. 
had ite guild ; and they now formed guilds of poetry, the 
task of whose members was in inters of leiim to pro- 
duce songs according to a body of strict rules, as in 
houre of business they produced shoes or loaves. Tlia 
rules were called the l&bnlatur,” and the rank of each 
member was determined by his skill in appl^ng them. 

The lowest stage was that of a man who had simply been 
received into the guild ; the highest, that of a master, who 
had invented a new melody. Between these were the 
scholar, the friend of the school, the singer, and the poet 
Literatnre produced under such conditions could not 
have much vitality. It amused the versifiers, and de- 
veloped a certain keenness in the detection of outward 
faults; but the spirit of poetry was wanting, and there 
is hardly a meistersfinger” whose name is worthy of being 
remembered. 

Much more important than these tedious manufacturers Beginotogi 
of verse were the unknown authors of the earliest attempts of the < 
at dramatic composition. In the lOth century Hroswitlia, 
the abbess of Gandersheim, wrote Latin imitations of 
Terence ; but they were without influence on the progress 
of culture. The real beginnings of the modern drama were 
the crude representations of scriptural subjects with which 
the clergy strove to replace certain pagan festivals. These 
representations gradually passed into the ‘‘Mysteries” or 
“ Miracle Plays,” in which there was a rough endeavour to Miraols 
dramatize the events celebrated at Easter and other sacred i^ys. 
seosona They were acted at first in churches, but after- * 
wards in open courts and market places ; and for many 
hours, sometimes day after day, they were listened to by 
enormous audiences. The fragment of a Swiss “ Mptery ” 
of the 13 til century has survived; but the earliest mat Las 
come down to us in a complete form is a play of the first 
half of the Uth century, treating of the parable of the ten 
virgins, Like those of France and England, these medi- 
eevt^l German dramas display little imagination ; and they 
are often astonishingly grotesque in their handling of the 
most awful themes. Along with tliem grew up what were 
known as “ Shrove Tuesday Flays,” dialogues setting forth 
some scene of noisy fun, such as a quarrel between a 
husband and wife, with a few wise saws interspersed. 

They were declaimed without much ceremony in the public 
room of an inn, or before the door of a prominent citizen, 
and gave ample occasion for impromptu wit. Nuremberg 
seems to have been particularly fond of “ Shrove Tuesday 
Plays,” for one of its poets, Hans Rosenbliit, who flourished 
about the middle of tne 15th century, was the most prolific 
author of them. A little later he was extensively imitated 
by Hans Folz, a Nuremberg barber and meisters&nger. 

By far the most interesting writers of the Utli century Myatai 
were the mystics, who continued the movement started by 
Eckhart Johaunes Tauler of Strasburg (1300-01) had not 
the originality and force of his predecessor, but the ultimate 
mysteries of the world had an intense fascination for him, 
and his tender and sensitive spirit opened itself to lights 
which find no way of entrance into more robust and logical 
intellects. Ho did not in the main pass beyond the specu- 
lations of Eckhart, but be added grace and finish to their 
expression, and made them a greater popular power than 
they could have become through the master’s writings. 

Heinrich Suso, of Constance (1300-65), who has been 
called “ the minnesanger of the love of God,” made the doc- 
trines of Eckhart an occasion for the outpourings of a full 
and sometimes extravagant fancy. Eckhart’s teaching was 
also put into sharo by an unknown author, whose work was 
afterwards published by Luther under tte title Eyn deutech 
Theolegia. To all these writers the phenomenal world xi 
in its natnre evil, but it is also unreal; the only reality 
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thiy vaoogoiie is a world ontiide the limits of space and and from the llth to the 15 th eentniy they formed the 
timii in union wiA which man rises to his tme life. They snlijeot of many works in T^ " i Frenehi and German- 
are o^y of importance in the history of speonlatiYe The epic to which allnsion is now ma^ appeared in 1498 , 
though^ but e?en from the point of view of literatnre and was probably by Hermann Barkhnseni a printer of 
they servioe in the development of a rich and Rostock* It is in Low Oermaoi and its materials were 

Tigorons prose. obtained from a prose version of the tale which h^ 

, Fme A ^in niOTative prose st^le was cultivated in the appeared some yean before in Holland, and of which 
ohronioles which began at thu time to be written in Caxton printed an ’Rngliab translation. Originally, the 
different parts of Germany. The Limbnrg dironioie story had no eatirical significance; it was a simple ex- 
written between 1336 and 1398, the Alsace Chronicle pression of interest in what may be called the social life of 
abont 1386, and the Tharingian Chronicle, by Buthe, a wild animals. In the hands of the author of this Low Ge^ 
monk of Eisenach, abont 1430, have all considerable his^ man poem it becomes an instrument of satire on some endur- 
torical value ; and the fact that they are in German, not ing tendencies of human nature. He does not lash himself 
like previous chronicles in Latin, proves the rising respect into fury at the vices he chastisos ; he laughs at while he 
among the people for their native s^ch. eposes them. His humour is 'broad and frank, and he 

The During the latter part of the 15ui centuiy there was in did more than any one else to make Reynard the type of 
Rssris- Qm^ny, os in the other leading European nations, a great the resource and cunning which overmaster not only nrute 
revival of intellectnal life. And it was due to the same force but even truth and justice. There are several 
causes as prevailed elsewhere, — especially the rediscovery renderings of the poem into High German, the most im- 
of Greek literature and the invention of printing. The portant being the well-known work of Goethe in hexameters, 
movement was naturally most powerfully felt in the uni- Another popular satirical work was the AarmMcAii/f Brandi 
versities. The first of these institutions had been founded ^^^Ship of Fools’*) of Sebastian Brandt, published in Basel 
early in the 14th centuiy by Charles IV. in Prague. Soon in 149i. It is an allegorical poem of more than a hundred 
afterwards others were established in Vienna, Heidelberg, sections, in which the vices are satirised as fools. This 
Cologne, and Erfurt; and in the 15th century uuiversities work passed through many editions, and was rendered into 
were set up also in Rostock, Qreifswald, Tilbingen, Leipsic, more than one Low German dialect, and into Latin, French, 
and elsewhere. For a long time law and divinity were and English ; it was even made the subject of a series of 
almost the only subjects studied ; but when the Renaissance sermons by Goilcr, of Kaisersborg, a well-known preacher 
passed from Italy into Germany, university teaching be- of the day, who had himself some satirical talent. Brandt 
came the instrument of a freer and larger culture. Bcho- was personally of a mild and unassuming character, and the 
lastic philosophy fell into disrepute ; the most active minds fact that he became a satirist in spile of himself is a strik' 
occupied themselves only with the intellectual treasures ing proof of the confusion which had fallen U|K)n both 
of the ancient world* The men devoted to the new church and state. Now that the occasion of lib book has 
studies were called Humaubts,** and they carried on passed away, it is difficult to realize that it once etyoyed 
continual warfare with the more ignorant and intolerant almost unprecedented popularity. Wo cannot but feelthat 
of the clergy. Unfortunately they knew nothing of the the writer was an honest man ; but his allegories ere with- 
value of their own language ; they wrote, as tlie scholastic out force or charm, and his mural lessons have been the 
philosophers had done, solely in Latin, and they gave but commonplaces of every civilized society. A satirist of a 
slight and contemptuous attention to the movements of bolder tyjie was Thomas Mumer, who, although be Mumir. 
popular literature. lived far into the ago of the Reformation, belongs in spirit 

Fcpoltr Vet the popular literature of their time was quite worthy altogether to the preceding period. He wm a ]»reacber, 
of study, for the stir of new life had affected not only and both in sermons and in secular writings attacked 
Bcholan but all classes of society, citizens and even peasants without mercy the classes wlio were the butts of his 
included. It b surprising how many books found their fellow-satin ats. After tbo beginning of the Reformation ho 
way to the public between 1450 and the outbreak of the included Luther among the objects of bis coinprehenshc 
Reformation ; every one seemed anxious that the newly dislikes. Ub luughtur was loud and hamh, and caii hardly 
discovered process by which writers could appeal to so wide have been favourable to any small buddings of charity that 
an audience should be turned to the utmost possible advan- may have revealed tliomselves among the antagonbms of 
tage. Of thb great mass of literature a comparatively hb generation. 

small proportion was created in obedience to the free im- One of the favourite books of thb time was T////Tyll 
pulses of the intellect The problems of the time were UnlftispiegeL It was publbhed in 1519, and the 
mainly social and practical ; men were less moved by ideal (probably Mumer) seems to have included in it many"^^ 
interests than by questions as to the tyranny of the princes, anecdote^ already well known. According to the preface, 
the greed and sensuality of the clergy, the worldliness of Tyll was a Brunswick peasant of tho 14th century, who 
the papacy, the powerlessuess of the crown to enforce peace went about the country jierpotrating practical jokes. *1 lie 
and order. Multitudes of little tales in prose and verse force of hb humour mainly consists in taking eveiy word 
appeared, in which the princes, the nobles, the clergy, and addressed to him in its most literal sense, and in giving il 
sometimes rich citizens, were held up to ridicule. The applications altogether different f.^otn those intended by 
^Shrove Tuesday Plays,” which now became extremely tho speaker. There are readers who still find amusement 
popular, abo expressed the general dbcontent ; and there in hb rough pleasantries. 

were even ‘^Miracle Flays” whose object was to reveal the During the better part of thb stirring Tieriod Maximilian 
wrongs of the people. In one of them, the leading char- I. was emperor, and he interested himself a good deal in 
acisr of which was Joanna, the mythical female pope, a the current literature. As in politics, however, so in 
clerical author did not hesitate to pdnr contempt on the poetry, hb sympathies were altogetlier with an earlier age; 

Roman see itself, and he attempts to revive the taste for medieval romance. 

By far the greatest of these satirical writings was the From a sketch said to have been prepared by him, 
epic narrative, Seinebe Foa It has beau already stated Melchior Pfinzig celebrated in Tkauerdank the emperor s 
Ihat the stories of Reynard the Fox” and ‘‘Isengrim the marriage with Princess Mary of Burgundy. The work 
Wolf” probably belong to prehbtoric ages. They became was splendidly printed, and attracted much notice; but 
camnt^ throng the Franks, in Lornine and Franco ; ! romantic poetic, odcp so fascinating, pro^luccs in its pages 
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the effect of an elderly coquette who, tefraing to believe in 
the ravaaes of yean, tiicbi herself out in the fga adom- 
meits of youth. An earlier book, the WeU$ Kumg^ an 
autobiography of Maximilian, written by his direction in 
prose by his secretary Treiasauerwein, has the excellence 
neither of a chronicle nor of a romance ; it is for the most 
part the fantastic work of a mind which misunderstood its 
epoch and its own powers. 

opalar Behind the strife and noise of contending sections there 

Mtry- was slowly growing up an admirable intellectual product 
of Germany,— its popular poetry. One of the earliest 
writers who struck the note of the popular poets was Veit 
Weber, a Swiss who fought with his count^men against 
Charles the Bold, and who celebrated in vigorous verses 
the battles of Qranson, Murten, and Nancy. From this 
time the German people had always a living poetry of their 
own, created by unknown authors, but caught up by the 
masses, passed on from village to village till it was every- 
where known, and handed down by each generation to its 
BUccesBors, This popular poetry ultimately reflected every 
aspect of daily life among the humbler classes ; each section 
among them had its appropriate lyrics, and there were 
songs of youth, of age, and of middle life. There is no 
elal^ration in these offshoots of the popular faney, but 
many of them have an artless beauty which touches the 
fountains of smiles and tears, and which had an irresistible 
fascination for the poets of the greatest period of German 
literature. 

tofor- IV. Tht C&niury of the JRefomation. — ^It is possible 

ai^n that if there had been no E^ormation the Renaissauce 
would have revealed itself in Germany in a great literary 
movement, as in France and England, or in a great artistic 
movement, as in Italy. The conditions of both movenicnts 
were present in the labours of the humanists on the one 
hand, and of the Holbeins, Albert Diirer, and Lucas 
Cranach on the other. But the questions of the Refor- 
mation were too profound and agitating for the mind of 
the nation to turn seriously to any task save that 
which they imposed. Thus it happened that tlie young 
shoots of the Renaissance withered almost before they 
were in leaf. It was settled that Germany must wait 
until a much later time for the full exercise of her highest 
energies. 

bather. In literature not less than in religion Luther (1483-1546) 
was the commanding spirit of the ago; but he was so rather 
by accident than by choice. For form for its own sake 
he cared little ; he studied it solely that he might the better 
produce the moral effect at which he aimed. It is hardly 
possible for any one to sympathize now with the violence 
and the dogmatism of his tracts, addresses, and sermons ; 
but they had the high merit of addressing the nation in a 
Ipguage it could understand. They are always clear, j 
simple, warm with the glow of a passionate nature ; and ' 
amid their noise and fury an attentive ear will sometimes | 
catch the still small voice of a spirit touched to finer issues i 
than mere party warfare. “ My husk may be hard,” he 
himself said, << but the kernel is soft and sweet.” We do 
extreme injustice to Luther if we do not recognize in him a 
strongly poetic element, *-an element which had free play 
only in the best of his private letters, and in his still popu- 
lar hymns. By the highest of his literary achievements, 
his translation of the Bible, he made a truly splendid con- 
tribution to the spiritual life of his people. No body of 
literature has been so fortunate in its translators as the 
Scriptures ; and Luther’s rendering ranks with the best. 
Its absolute simplicity brings it to the level of a child’s 
andeistaudiiigi its strength and grace give it an enduring 
(dace as a work of art Germany instantly felt its charm ; 
and for three centuries it has been to iunumerable millions 
thesupreme consoler and sanctifier, the power associated with 


their tenderest, most pathetic memories, the one link whidi 
has connected sordid lives with noble and snblime ideas. 

And for the first time it gave the nation a litei^ lanmsge. 

Up to this stage eveiy author had written in the dialect 
with which he was himsdf familiar; henceforth for the 
men of Swabia, of Bavaria, of Saxony, and of all other dis- 
tricts there was a common speedi, which the writers of each 
state could use without any sense of inferiority to those of 
another. It is thus to Lather that the Germans owe the 
most essential of all the conditions of a truly national life 
and literature. 

The writer who deserves to stand next to Luther is uiHcb 
Ulrich von Hutten (1488-1623). An accomplished 
humanist, he effectively attacked the enemies of the new eul- 
ture in the Epieiolm OUcuro'nm Virorum^ of which he was 
one of the chief writers. This was before the special work 
of Luther began; and at a still earlier period he had 
assailed in a series of fine Latin orations the tyranny ol 
Duke Ulrich of Wfirtemberg, who was accused of murder 
ing a member of Hutten’s family. He had little real sym- 
pathy with Luther’s religious aims ; but he threw himself 
heartily into a movement by which it seemed possible to 
purge the state of the spiritual and secular ills which 
were in deadly antagonism to the progressive energy 
of humanism. His German writings are mainly short 
satirical poems and prose dialogues and addresses. Their 
style is direct, bold, and trenchant; but they are now in 
teresting mainly because of the spirit of freedom which 
breathes through them, the lofty political ideals of the 
writer, and his generous ardour for the poi>ular welfare. 

A far more voluminous author than Hutten or Luther Hana 


was Hans Sachs, meistersknger of Nuremberg ( 1494 - 
1576). He was, indeed, one of the most prolific of Ger- 
man writers, having composed, according to his own cal- 
culation, more than 6000 poems. Although extreme!}/ 
popular in his own time, Sachs was almost forgotten after 
his deatlu His memory was revived by Wieknd and 
Goethe, and he is now universally admitted to have been 
the chief German poet of the 16tli century. Every species 
of verse then known he freely cultivated, and there is no 
important element of his age which is not touched in one 
or other of his works. He had little of the culture of the 


schools, and many of his verses are excessively rude. But 
Hans had considerable force of imagination, sly humour, 
and, in his happiest moments, a true feeling for melody. 
His best works are his ** Shrove Tuesday Plays.” It is true 
he makes hardly more attempt than Rosenblfit to develo]) 
a dramatic action, but his characters have life, and 
in many individual scenes are artistically grouped. His 
didactic dialogues and satirical tales present a remarkably 
vivid picture of the ideas, controversies, and moral senti- 
ments of bis generation ; and some of his lyrics still live in 
the memory of the nation. The song in which he hailed 
the ** Wittenberg Nightingale ” gave fine utterance to the 
revermee of the Lutherans for their chief, and in his hymn, 
Warum betrUba du dich, mein Here f he so happily met 
the spiritual need of the day that it was soon translated 
into eight languages, including English, French, and 
Greek. 


If Hans Sachs was the most industrious poet of the 
century, Johann Fischart was bqyond all comparison its Flsdhiit 
greatest satirist. There was a dian^y Rabelaisian touch 
in this restless, bizarre, and effuriive ^irit,-— a man of up- 
right and manly character, keenly alive to the evils of his 
time, and continually opening fire at new points on his 
enemies. He was an enthusiast for the Reformation, and 
did it more lasting service among the middle class than half 
the theologians. His chief work was an aidaptation of 
Rabelais’s Oargaidna^ which he rendered with an insight 
into its purpose, and a fulness of sympathy with its 
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methodB, unsnrpiuMed e?en by Urquliart. In the poem, 
Doi Otiiekhaft Sekift be gives evidence of a faculty for 
stirring narrative ver^ but his prose is richer, fuller, 
and more free. Considering how imperfectly prose style 
was then developed, he had an astonishing command over 
the resources of the language. He delighted in new and 
oemplicated word-formations, and by means of them often 
succeeded, while dealing with his main theme, in casting 
side lights on its snboidinate branches. Even he, pene- 
trating and enlightened as he was, could not rise so far 
above his age as to condemn the burning of witches; but 
hardly another popular folly escaped his glance. From 
the evil practices of hypocritical priests to the impudence 
of astrologers and weather prophets eveiy abuse found 
in him a watchful critic ; and nothing of the kind could 
be more admisable than the skill with which he excites 
contempt whUe professing to write in a spirit of respect 
and credulity. The secret of his power lay also partly in 
his profound humanity, for this scathing satirist was at 
heart thoroughly genial ; his mockery had its root in an 
abiding faith in justice. 

PrcM Several other cultivators of prose style deserve mention. 
Albert DUrer, whose paintinp, drawings, and engravings 
gave to the age of transition between modia^valism and the 
modern world its most perfect artistic expression, wrote 
several scientific treatises, one of which, on the pro|K)rtious 
of the human body, is a masterpiece of calm, clear, ai\(l 
systematic exposition. Johann Thummeior, called Aveii- 
tinuB (1466-1534), Sebastian Franck (1500-45), and 
.^idiuB Tschudi, of Olarus (1505-72), wrote bistthii'M 
wMch, as ordered narratives, rank considerably above mere 
chronicles. The autobiography of Qotz von Berlichingcn, 
if its style is without merit, has an enduring interest as a 
sketch of the rude lives of the petty nobles at the time when 
the old social order was breaking up under tbe influence of 
new ideas. Huldrich Zwlngli, me Swiss Reforuior (1484- 
1531), could state an argument with logical precision, but 
his style is thin and weak in comparison with the nervous 
force of Luther. Johann Agricola (1492-1566) wrote some 
theological works on the Catholic side ; he is chiefly im- 
portant, however, for a collectiou of German proverbs, which 
afford important evidence as to the currents of popular 
thought. Of a far higher class as a religious writer was 

Andi Johann Arudt (1555-1621), who wrote the most widely 
read work of the 16th century, Vier BUdhervom Wafirea 
ChrUterUhum (“ Four Books on True Christianity ”). Soon 
after Luther’s death the doctrines of the Refonnation lust 
nearly all vitality; becoming the subjects of vehement cou- 
iroversy among contending theologians, they ceased to in- 
terest the m isses, who turned to simpler and more congenial 
themes. Arndt, like Eckhart, Tauler, and Luther himself, 
being a man of religious genius, saw the futility of these 
noisy disputes, and brushing them aside went to the heart 
of Christianity as a power fitted to nourish spiritual feeling 
and to govern conduct. His work appeared in Magdeburg 
in 1610, passed through edition after edition, and was 
translated into eleven knguages. It still has a place of 
its own, for beneath the forms of a past ago there bums the 
fire of a true enthusiasm. Sebastian Franck, already men- 
tioned as a historian, wrote some religious works in a spirit 
akin to that of Arndt ; but he lacked the intensity, the 
power of touching the popular mind, which was possessed by 
the later writer. Less practical in tendency, but incompar- 
ably deeper in philosophic thought, were the writings of the 

BoAma. Oorlite theosophist, Jacob Boehme (1575-1624). Boehme 
is in many respects one of the most striking figures in the 
history of German speculation. A man of mild and humble 
tem^r, working in ^tieDtobBcarityas'a8hoemaker,he8pont 
hii life in grappling with the vastest problems which perplex 
humanity. Starting from the dogmas of Christianity, 


he sought to ground them in the deepeit reason ; and 
although he often appears to darken oounael by woitk, 

t et his writinn contain many bold 
ave profoundly influenced later j^osophioal systems. 

There are times when one feels that his struggling thought 
is imperfectly uttered only because it is not expressed in 
poetic forms. For Boehme was one of those thinkers 
who occupy the borderland between philosophy and poetiy, 
a fact often ^rceptible in the concrete shape which the 
most abstr^ ideas assume in his hands. There is a touch 
of poetry in the very title of his first and best knowBi 
although not perhaps his best, book, Atiroro. 

The secular poetry of this period, if we except the worka 
of Hans Sachs and Fischart, is without value. An 
ambitious didactic poem by Rolleiihagen, Der Froiek- 
mduder^ gained a certain reputation ; but it stands far 
beneath Reinehe Fotr, of which it is partly an imitation. 

I The religious lyrics of the age are, however, of high 
I excellence ; they, indeed, are tbe sole works in which a ^7^ 
perfect marriage was effected between idea and form in 
the ei)och of the Reformation. In his grand battle-hymn 
Ein Burg Ut umtr Qoit^ in his pathetic verses 
Aw tieffer Not ichrty ich lu dir, and in other lyricSi 
Luther led the way ; and he was, as we have seen, followed 
by Hans Sachs. Nicolaus Horrmaun in his Ertc^ienen iH 
der herrlich Tag, Paul Eber in his Wmn wir in /iHcAstm 
JVoi/ien mn, Philip Nicolai in his Wie ec/Uin leuchi unt 
der Jforgeustem, and several other writers not less distin- 
guished, created, in moments of genuine inspiration, lyrics 
which must move men while religious instincts survive. 

The adherents of the Refonnation everywhere opened their 
hearts to these beautiful poems, for in them alone, not in 
creeds or sermons or controversial treatises, were the deep- 
est emotions of the time freely poured forth. Next to the 
translation of the Bible, nothing did so much as the popular 
hymns to unite tbe Protestants, to stimulate their foitli, and 
to intensify their courage. 

During this century thu drama made considcrablo pro-Cntirtli 
gress. Besides the ** Mysteries” and Shrove Tuesday®^*-***' 
Plays,” “ School Comedies,” in imitation of Terence and 
Plautus, were written and acted in the univeraities and 
public schools. Luther, with the large humanity character- 
istic of him when dogmatic (lisputos were not in question, 
encouraged these comedies, and was, indeed, friendly to 
dramatic effort of all kinds. To persons who complained that 
modesty was often offended by the actors ho replied that 
if they carried out their principle they would have to refrain 
from reading tbe Bible. When the Jesuits began to agitate 
in opimsition to Protestantism they detected at once, with 
their usual tact, the importance of this element in popular 
life ; and through their influence more attention was paid 
not only to the plays but to tbe manner in which they were 
represented. Towards the end of the 16th century Germany 
was visited by a band of English comedians, who went 
about acting in their own language. They appear to have 
produced a deep impression ; and at least one of their im- 
portations, the clown, the Pickelharing ” of the Dutch, 
survived in Hanswurst or Jack Pudding, who was for more 
than a century an indispensable character in every play de- 
signed to gratify the prevailing taste. In imitation of the 
English comedians, wandering companies, consisting largely 
of idle students, now began to be foimed, and thrilled both 
rustic and city audiences with blood-and-th under tragedies 
and with comedies too coarse to deserve even the name oi 
farces. About the middle of the century a theatre was built 
in Nuremberg, and Augsburg and other cities soon followed 
the example. Duke Julias of Brunswick ( 1 564-1 613) not 
only built a theatre in his capital but maintained a perma 
nent company ; and he amused himself by writing for it 
comedies and trogediee in the approved style of the. day 
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It u sUgnifioaut of tho stage of literary oaltare reached Ij 
Germany that she eiyoyed the barbarous produotioiis of tbu 
soribbling prince while English audiences were appreciating 
“ Hamlet ’^nd“ Othello/^ 

TUrty V. Pmci c/ XI The period at which we have 

Yam’ now arrived is in many respects the most dismal in German 
histoiy. From 1616 to 1648 the country was desolated by 
the Thirty Years’ War, a struggle which— as Qustavus 
Adolphus, its greatest hero, deohured— -absorbed into itself 
all the other wars of Europe. It completed the dis- 
integration of Germany, blurred eyery great national 
koemoiy, fastened upon the people hundreds of petty 
despotisms, reduced the population by more than half, 
oaused a whole generation to grow up in ignorance, accus- 
tomed all classes to an almost incredible brut^ity of 
manners, and put an end to the material prosperity which 
had been steadily growing during the 16th centui^. It is 
not surprising that pure literature drooped and nearly 
died out during the time which followed this tremendous 
war, for the conditions of pure literature were almost 
wholly wanting. Had a man of hieh genius arisen, 
the buds of his fancy must have faded for lack of light 
and air. 

MaioBs The only species of literature for which the conditions 

:jTioi. ^ 01 ^ favourable was the religious lyric. Under the 
pressure of grinding care, with no hope that a better day 
would dawn for them in this world, meditative and gentle 
spirits devoted their thoughts to another life ; and many 
of them linked themselves to the truest poets of the pre- 
vious century by giving musical voice to their spiritual fears 
and joys. Their prevailing tone in regard to things seen’’ 
is one of profound melancholy ; but all the brighter are 
the strange lights from the invisible which break through 
the gloom. The greatest of these writers is Paul Gerhart 
(1606-75), many of whose hymns — such as 0 Haupt 
ffoll Blut und Wwukn, 0 Wdt neh kier dein Lehen — 
])enetrat 6 to the essence of Christianity as the religion 
of humility, of sacrifice, and of sorrow. He had worthy 
associates among the Protestants in Johann Rist (1607-67), 
Joachim Neander (1610-88), and Louise Henriette of 
Brandenburg, wife of tho Great Elector (1627-67). Some 
of the wiser Jesuits also attempted the lyrical expression 
of religious feeling ; and one of them, Friedrich von Spee 
(1592-1636), fell little short of the best among his Lutheran 
rivals. Spee was a man of admirable moral os well as 
literary qualities. Asked by the elector of Mainz how 
it happened that at the age of forty his hair was white, he 
answered, “ It is because I have accompanied to the stake 
SI) many women accused of witchcraft, not one of whom 
was guilty.” 

Utorary The standard of pure speech set up by Luther in bis 

sudeties. translation of the Bible had not been maintained by later 
writers. The innumerable dialects of Germany are an 
almost inexhaustible fountain for the renewal of the youth 
of her literary language; but when the literary language 
was less fixed than it is now, they were also a temptation 
to barbarism, In addition to the evils of excessive provin- 
ciality, the written speech had suffered from a too generous 
importation of Latin, Spanish, and French words. In the 
early years of the 17 th century the prevailing laxity suggested 
to an enlightened prince, Louis of Anhalt-Kothen, that it 
would be desirable to introduce into Germany institutions 
rssembling the Italian academies. Accordingly, in 1617, 
(he ‘^Frochtbringeude Gesellschaft” (“The Fruit-bearing 
Society”) was established,— a union which took the form of 
an order, with a palm tree for its emblem, and the words 
“Alles zu Nntzsn” (“Everything for use”) for its motto. 
It immediately became fashionable for members of tho 
highest classes of central Germany to belong to this 
society ; and at a somewhat later time other societies were 


started in imitation of it Of these the most iunons was 
the “Order of the PeffnitssehfifeP’(“ Shepherds of dm Iliver 
Pegnits”) in NuremWg^ which to some extent took the 
plm of the school of meistersiinger on which honour had 
been reflected by Hans Sachs. 

These societies were associated with much pedantic foUy, 
and from none of them proceeded any great work of genius ; 
but they did good service by at least protesting a^inst un- 
lawful forms of speech. One of the earliest writers whe 
worked in their spirit was Weekherlin (1584-1651), who, W«iA- 
being associated with the German embassy in London, 
became intimately acquainted with some of the many 
forms in which the English genius then revealed itself. 

He wrote a number of odes, idyUs, and ronnets, with au 
evident desire to give them a careful artistic finish. To Fiist 
him belongs the doubtful honour of having introduced 
alexaudriues into German poetiy,— a measure totally un- 
suited to the national spirit, but which for more than a 
century was in general use. The fame of Weekherlin was , 
Boon ovenhadowed by that of Martin Opitz (1597-1639). Opits. 
The beginnings of modem German poetry are often dated 
from the publication of his critical book, Die devUelii 
Poeterei, which appeared in 1624, and enjoyed an astonish- 
ing popularity. It became a sort of secular Bible to the 
“ Fruitrbearing Society,” of which Opitz was a member, and 
was regarded by several generations of verse-makers as au 
almost infallible guide. In regard to merely outward 
forms, it deserved its reputation, for Opitz was the first 
German writer who attempted sharply to distinguish the 
different species of poetry, to bring together some of the 
external laws which govern them, and to insist with 
emphasis that purity of style is essential to high literary 
effect. He altogether missed the fact, however, that 
poetry must be the expression of an emotional life; it 
became in his exposition a mere handicraft, for excellence 
in which mdustry and familiarity with good models are 
alone necessary. Tho result is seen in Lis own lyrical and 
didactic })oem 8 , which are laudably correct in language and 
in metre, but are hardly once lighted up by the fire of in- 
tense feeling. 

Opitz was born in Silesia ; and from this oircumstanoe 
the writers who shared his tendency or came under hia 
influence are known as the first Silesian school. By far 
tho most distinguished member of this so-called school was 
Fdnl Fleming (1609-40), the only secular German poet of 
the 17th century of whom it can be confidently said 
that he was endowed with true genius. He did not live 
long enough to reveal his full capacity ; ho confined him- 
self to short rapid flights, and all his lyrics are contained 
in a moderately sized volnme, Geietliche und Weltliche 
Poemata. This single volume, however, comprises enough 
to secure for him an enduring place in literature. He 
moves freely over the whole range of lyrical poetry, but hia 
charm ia at once strongest and most delicate in hia love 
versea, which aometimes recall the gaiety of Herrick, 
alriiough a touch of sentimentalism distinguishes the Ge^ 
man writer from the more worldly Englishman. A fine 
spirit of manliness is the note of Fleming’s sonnets; and 
in several hymns he almost equals the religions depth of 
Gerhardt. Even in its artistic qualities his best work is 
higher than anything achieved by Opitz ; in its power of 
awakening i)ermanent human sympathiea it stands alone in 
its era. 

Another writer of tlie first Silesian achool was Andreu QieffIdMi, 
OryphiuB (1616-64), who sought to create a drama in 
accordance with the laws laid down by Opitz.^ He was the 
first German dramatist who divided hU tragedies— of which 
he wrote five— into five acts; but his characters m roughlj 
conceived, and ho produces his effects rather by violenoe ana 
bom^st than by the gradual evolution of a definite plan. 



nuoB m MOAT.] GERMANY 581 


Hit comedioa, althouffh alio radoi haye moia life hig 
fciigediee. In one ctf them, Peter Spieiu^ there are traces 
of Shakeipeare’s Mideummer Ifighfe Dream^ of which 
Oryphins appears to have had some knowledge ttoogh a 
liOgM. third writer. Friedrich yon Logan (1604-55) applied the 

i principles of Opiti in epigram. He had a decided talent 
or terse, emphatic eapressbn, and a considerable number 
of the vast collection of his ej^igrams have a keenness of 
edge which must have made mm a dreaded enemy. His 
prevailing tone is satirical, and the chief object of his satire 
18 the moral corruption of his time. Joaclum Rachel 
(1618-69) was another satirist who strove by means of 
polished verses to castigate popular vices ,* but he lacked 
force and invention. There was much more vigour in the 
ScherggediclUe of Hans Wilmsen Lauremberg (1591-1659), 
who wrote in Platt Deutsch ; he, however, can hardly be 
claimed as a member of the first Silesian sdiool. Pliilip 
von Zesen (1619-89), a writer of some versatility, wrought 
in the spirit of Opits by warring against foreign words which 
had intruded into German,— a warfare in which his zeal 
was not always as wise as it was patriotic. Ho founded 
in Hamburg, in imitation of the “Fruit-bearing Society,’' 
an association (the “ Deutschgesinnte Qesellschaft ”) in* 
spired by his enthusiasm for Teutonic purity of speech. 

While the admirers of Opitz were striving, with the best 
intentions, to introduce a correct poetic style, a movement of 
PsgniU- a very different kind originated among the “Fegnitzschiifer” 
eAMler. Nuremberg. The members of this society, conscious of 
the barrenness of existing poetry, and not feeling in them- 
selves the sources of a higher activity, turned for help to 
Italian literature. Instead of studying the great Italian 
poets they attached themselves to Mariuo uud his extrava- 
gant school ; and the chief result was a number of fantastic 
pastorals, the writers of which seemed to have no other 
aim than to show how much silly affectation the German 
language may be made to express. Their tendency was 
Seiond carried to its utmost development by t!iu second Silesian 
SilMian school, whose leading representatives were Hoffmaunswaldau 
oeiiool Lohenstein (1635-83). Hoffmaunswaldau 

wrote odes, pastorals, and heroic epistles, which are marked 
by a childish foppery of manner, and whose tone affords 
startling evidence of the moral laxity of the society to which 
they were addressed. Lohenstein chiefly cultivated 4ho 
. drama, and he has the distinction of having written perhaits 
the worst plays ever accepted as literature by a modern 
community. They are so wild and bombastic that, even if 
presented os burlesques, they would now bo condemned as 
ridiculously extravagant. The lyrics of this ])retcntiouH 
writer are not less crude and unnatural than his plays. 

As the century advanced, the German courts passed more 
and more under the influence of France. Pocket editions j 
of Louis XIY. were to be found in all the little capitals, | 
courtiers talked more French than German, and it was | 
unfashionable not to know, or not to affect to know, con- 
temporary French literature. It was, therefore, inevitable 
that some writers should turn away from the path of the 
second Silesian school, and compete for court favour by 
imitating the French style. This was done by Canitz 
(1654-99), Besser (1664-1729), Konig (1688-1744), and 
many other authors of the same class. These “ court poets” 
took Boileau for their guide, and had, therefore, the nega- 
tive merit of avoiding the absurdities of Lohenstein and 
Iloffmannswaldau. But they were, as a. rule, tame, cold, 
and dull. In Canitz alone, who was a Prussian statesman 
and wrote for his pleasure, is there any evidence of original 
energy ; the others were prufessional versifiers who pr^ 
duoed appropriate odes and sonnets at the bidding of their 
employers. 

Daring the greater part of the 1 7th century Germany pro- 
daced few prese werks that can new be tolerated. Notwith- 


standing the efforts of the pnriste, the language became Tnm 
more and more corrupt, and most writers were eithir arti- wrHirt 
fleial, or pedantic, or coarse. One of the small number 
whose power we can still feel was OrimmelBhausen, whoss 
(1659) has qualities bordering upon genins. 

The hero is a peasant's son, who tells his own tale. Torn hirtui 
from his parents during the Thirty Years’ War, he is 
brought up by a hermit ; afterwards in the service of a 
commandant, he makes himself notorious for tricks like 
those of Tyll Eulenspiegel ; ho then becomes a soldier, 
rises to wealth and rank, but ultimately loses both, passes 
through many wild adventures, and retires from the world 
to a desert island, in which he devotes himself to religion. 

The value of the book consists in its graphic pictures of the 
horrors of the Thirty Years' War,— pictures relieved by 
touches of rough, sometimes of the coarsest, humour. 
Another writer of great but insufficiently cultivated talent 
was Moscherosch, author of Genchte PhUanders ven 
jSittemlt (1650), which is partly an imitation of the Bnefios 
of Quevedo. It is made up of a number of visions or 
dreams, some of which, like imssages of SimplicwnrMUf, 
convey a vivid idea of the suffering of Germany during her 
great struggle ; in others the writer strikes with effect at 
popular follies, including tho extravagances of the second 
Silesian school. Sigmund von Birken wrote a history of 
the house of Austria, which, although one-sided, is not 
without merit os a plain narrative ; and an ecclesiastical 
history by Gottfried Arndt has some interest as an 
attempt to do justice to heretics condemned by the church. 

A very good book of travels was iFritten by Adam Olearius, 
describing the adventures of a mission to Persia, of which 
the author and Paul Fleming wore subordinate officials. A 
Protestant pastor, Balthasar Bchupp (1610-61), was theSofaspfi 
author of sovoral didactic prose works, whicli, although 
rough in form, display native wit, and pour wholesome 
ridicule on the follies and barharisins of contemporary 
writers. Against these more or less valuable prose writings 
we must set piles of enormous romances in the style of Ro. 
D’Urfd and Mademoisollo 8cud(3ry. The favourite authora manosii 
of those astonishing productions wore Biichholtz, who wrote 
JJnxiilfH iml Valiura, and Ilei'culinvua wid llfrvuladiila ; 

Anton Ulrich, duko of Brunswick, whoso Octavia w'os 
loudly a])plauded by aristocratic renders; and Von Ziegler, 
tho writer of Ty Attiatir. Banhf, an incredibly foolish 
book whicli, published in 16K8, took Germany by storm, 
and maintained its popularity for more than u generation. 
Lohenstein was also tho author of a nmiance, dealing with 
the fortunes of Arminius and Thusnclda. It is hard to 
iiiidurstund tho interest which works of this class once 
excited ; they are barren ol every imaginative quality, with 
no kind of relation to life, and grotesque in stylo. They 
were ultimately driven from the field by imitations of 
Uulnmm Crueoe, which, notwithstanding the charm of 
their model, display no more talent than the romances. 

Various writers imitated Smplicwnmue, but they succeeded 
only in re]>roducirig in an exaggerated form its occasional 
brutalities. Abraham a Sancta Clara (1642-1709), aAhrahin 
Vienna priest, wliose real name was Megerlin, revealed con- a Saneu 
sidorable power of satire in his Jvdoi der Enschelm ( “ J udas 
the Arch-Rogue”), and in pamphlets and sermons ; but his 
naturally ricli fancy was wholly uncontrolled, and his 
humorous passages aro marred by a far larger number in 
which he is pedantic or vulgar. 

No progress was made during the 17th century towards Stats of 
the formation of a national drama. At the courts tlio 
Italian opera was the favourite entertainment, and the 
wandering companies of actors represented for the most 
part barbarous plays of their own devising, in which 
Haniwnnit was generally the popular character. Oecuien- 
ally a roan ef seme talent found his way into these eom- 
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paniM; and one each actor, Velthen, ahowed so much 
^ifht as to include in his repertory some of the works of 
Uou^ But the general tendency of what passed for Hie 
Irama was from bad to worse, and the usual character of the 
plays to a considerable extent justified the hatred with 
which they were denounced by the clergy. 

For a time it almost seemed as if Germany could never 
hope to emerge from the intellectual degradation into which 
she had sunk ; but in reality the higher forces of the nation 
were rallying in preparation for a new era. One of the 
first symptoms of revival was presented by the remarkable 
pietistic movement, wluch, although it ultimately led to the 
formation of the pettiest of petty sects, was in its origin 
noble both in aim and in method. . Its originators were 
the ardent, generous, and eloquent Jacob Spener (1633> 
1705), and August Hermann Francke (1663-1727). Tlie 
labours of these writers and preachers, who had close affinity 
to the mystics, not only gave more sincerity to religious 
forms, but did service to literature by quickening the popu- 
lar intellect, and awakening emotions which could find no 
satisfaction in the tedious writings of the day. Of still 
greater importance were the beginnings of modern German 
PMloso- philosophy. It was in this dreary period that Germany 
pby* gave birth to one of the most brilliant of her thinkers, 
Leilinitt. Leibnitz (1646-1716). The prevailing style of the day — 
Miscbmasch,’’ he called it — seems to have disgusted him 
with his own language, for nearly all his writings are in 
French or Latin. Nevertheless, he exercised a profound 
influence on the best minds of his generation. His monad- 
ology, his doctrine of the pre-established harmony, his 
theory of the best ot possible worlds, while carrying on the 
central current of European thought, offered Germany new 
problems for solution, and helped to replace a rigid ortho- 
doxy by a spirit of disinterested curiosity. The task of 
Wolff, giving shape to his ideas was undertaken by Wolff (1679- 
1754), who bad none of Leibnitz’s genius, and often crushed 
his fruitful suggestions under a burden of logical proofs. 
The disciple, however, so far taught in his master’s spirit 
as to exalt the claims of reason over mere authority ; he 
also encouraged habits of systematic thinking, and proved 
by his practice that serious writers had no excuse for 
clothing their doctrines in any other language than their 
own. Less philosophical than Leibnitz, and even tlian 
Thfxm- Wolfi^ Christian Thomasius (1655-1728) was an impressive 
•Im. popular thinker. He edited the first German periodical, 
a sort of monthly magazine, in which be vigorously attacked 
pedants and bigots. His style, although not pure or grace- 
ful, received glow and warmth from his moral earnestness. 
Through him literature became a groat practical power, for 
it was mainly he who put an end to the burning of witches 
and to punishment by torture. 

Even in poetry, before the close of this period, there were 
W•^ a few glimmerings of dawn. Wernicke, a man of ciUtivated 
■loke. aai severe taste, published a volume of epigrams (1 697) in 
which be thrust home at the follies of Lohonstein and his 
followers ; and that his mockeiy had effect was plain from 
the outcry of two noisy members of the school, Fostel and 
OCBthir. Hunold. Giiuther (1695-1723), who died too soon for 
his genius, wrote lyrics in which the voice of nature wai 
once more heard. ** A poet in the full sense of the word, ’ 
Goethe calls him ; and no one can realize how great was 
his achievement without making some acquaintance with 
Biookai. Us truly dismal predecessors. Brockes (1680-1747) had 
not Gfinther’s fine sjmntaneity, but he had the merit of 
givinx simple expression to unaffected pleasures,— a virtue 
for which hifterians of literature, remembering the formaUty I 
of the court poets and the insincere posturing of the second 
Silesian aohool, readily forgive his occasional flatness and 
garrulity. He was the first Oermau poet who displayed 
some knowledge of English literature. AUhongh un- 


acquainted with Shakespeare, he directed his conntiymen 
to Milton, Young, and Pope ; and he appended to his chief 
work, IrdMui 7ergwU§€n m a fair translation of 
Thomson’s SeaiOM. 

VL ^/V»Mfo/£ 0 i^.^For five centuries there had 
been no great literary period in Gemmny which deserves tc 
be named with the famous pmeds in the history of Eng- 
land, France, Italy, and Spain. The Beformation was a 
spiritual achievement of splendid originality, but in litera- 
ture Germany had for the most part followed timidly in 
the footsteps of her neighbours. She was soon to make up 
amply for this tardy progress; and we have now reached 
the age in which she fairly awoke to a consdousness of her 
strength, — an age mainly of preparation, but one which has 
also an independent interest, since it includes names that 
rank high in the history of European as well as of German 
culture, We have seen that in the midst of the period of 
decay there were already symptoms of revival These be- 
came more and more numerous, and while they increased, 
Germany was suddenly startled by the appearance in her 
midst of a great warrior and statwman. It is impossible 
to estimate with any approach to exactness the impres- 
sion produced by Frederick II.; but it is beyond doubt Fredoldi 
that he profoundly affected the intellectual life not only of tlie 
Prussia but of Germany. After the Thirty Years’ War the 
people had lost confidence in themselves. They foreot that 
they had a magnificent history ; they only saw Aat the 
structure of society had been rudely battered, and that 
nearly every enterprise of the nation as a whole ended in 
failure. Frederick the Great restored to them faith in 
their own vigour ; he convinced them that it depended 
on themselves whether or not they should rise to their 
ancient place in Europe; and by the prompt, faithful, and 
energetic discharge of his personal duties he set before them 
an exaa)ple which was widely felt. Literature shared the 
impulse which penetrated the national life. It became 
stronger, more independent, and moved forward with the 
assured step of a power conscious of high destinies. 

Several causes of a purely literaiy character contributed cusiiosl 
to promote this advance. One of these was the revival of study, 
classical study in tlie best sense. Classical study had been 
pursued with ardour by the humanists ; but after them it 
became dry, pedantic, and tedious, and was subordinated 
to theological controversy. In the 18th century a number . 
of Bcliolars arose, who, ceasing to interest themselves in 
merely verbal criticism, sought to pierce to the meaning 
of classical writero, to understand and enjoy their imagi 
native effects, their ideas, and their style. They also strove 
to construct what the Germans call Alterthumswissen- 
schaft,” the science of antiquity— that is, to comprehend 
the life of the Greeks and Homans, their religion, art, and 
philosophy, and to interpret their literature in the light of 
this knowledge. The movement passed from one univer- 
sity to another and soon made itself felt in the public 
schools. Thus the best class of miuds were familiarized 
with higher ideals than they had yet known, and received, 
almost without being aware of it, the germs of new activity. 

Another cause, whiraco-operated with the more intelligent 
study of the classics, was acquaintance with English litera- 
ture. Hitherto the foreign inflimoei which had affected inflatuoi 
the Germans had come from Ita^yi Spain, and, above of 
all, France ; but now they begu to know something of 
contemporary Enclish writers, aad giadually worked their 
way b^k to Shakespeare. The English ^nius was 
instinctively recognized as mere in harmony with that of 
Germany than any other, and its producte stimulated the 
free exercise of the imagination and the reason^ while the 
ancient classics led to the perception of the greatest laws of 
form. 

Among the poets who helped te effect the revival of a 
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truly national literature a place of honour belong! to Haller 
( 1708 - 77)9 who, althou^ chiefly famous as a man of 
loienoei revealed imagination a^fl poetic lympathiea in Ida 
descriptive and didactic poem DU Alpen (*‘^e Alps**). 
Haf^dom (1708-54) was for a time the most popular poet 
of his day m virtue of his songs, odes, fables, and narra- 
tives in verse. He was of a genial and happy temper; 
and no author who preceded him was master of so clear, 
bright, and animated a style. One of the chief character- 
istics of the time was the tendency of writers to eroup them- 
selves in schools. If two or three writers who lived in the 
same place happened to become friends, they forthwith 
called themselves a school ; and the result was that they 
usually developed some marked common characteristics. 
These coteries inevitably became more or less narrow and 
ezolnsive ; but they also stimulated each other to fresh effort, 
and the clash of their ideals sometimes helped the outside 
Baxon world to new points of view. The Saxon school, whose 
i^hool. headquarters were in Leipsic, .was for some years more 
prominent than any of its rivals. It was founded by 
Oott- Gottsched (1700-66), who, although he made himself 
ridiculous by pedantry and vanity, became the ruling liter- 
ary man of Germany He was appointed a professor in 
Leipsic in 1724, and founded there ^*The German Society,** 
which soon became the centre of a number of similar 
bodies for the cultivation of literature. Gottsched aimed at 
nothing short of the complete reformation of German poetry. 
He h(^ the sense to see that if he wished to reach the 
people he must begin with tlie drama, and he was fortunate 
enough to find iu Frau Neuber, who had formed a company 
in Leipsic, an intelligent actress capable of giving effect to 
his ideas. With her help he banished Hanswurst from the 
stage ; and she was forthwith supplied with plays by bim- 
self, by his clever wife Louisa Victoria, and by several dis- 
ciples. He gave his attention chiefly to tragedy, and un- 
fortunately he had but one idea in re^rd to it— that it 
had reached the utmost possible excellence in the classic 
drama of France. The English drama, be admitted, had 
some merit, but only in so far as it hod modelled itself on 
the work of Corneille and Kacine. Hence, in his chief 
tragedy Der SierJmde Goto (**The Dying Cato**) he 
availed himself freely of Addison’s Cato ; the Elizabethan 
dramatists, of whom his direct knowledge was slight, he 
believed to be mere barbarians. His taste gave the law in 
nearly every theatre in which German plays were acted ; 
and it was certainly a good consequence that Lohenstein 
fell into permanent disrepute, while even the groundlings 
bogan to feel that the uncouth works which actors them- 
selves had hitherto produced were, to say the least, far from 
perfection. On the other hand, the German genius was 
forced to submit to arbitrary laws antagouistic to its true 
nature ; and so long as its submission lasted, a genuinely 
native drama was impossible. It was not only in r^rd to 
drama that Gottsched insisted on absolute subservience to 
Franca Iu regard to all species of verse bis sympathies 
were with the court poets, and both by example and by 
critical precept be insisted that in poetry as in everything 
else the understanding must be supreme, and that clearness 
of statement, correctness in themana^ment of figures, and 
logical arrangement are the highest Hterary virtues. Re- 
garding the fanction of imagination and feeling in poetry 
he had no suggestion to offer. 

8wiii There were writers who instinctively felt that tUs 
oonld not be a complete theoiy ; and of these the chief 
were Bodmer and Breitinger, the leaders of the Swiss 
school, which was formed in ZUricL These writers, 
dthoogb distitate of creative genins, had nourished tbrir 
imigination on English poet^, especially on Paradiu 
and it was incrediblo to them that a critical doc- 
trine eeuld be eorrect which left ont of account or con- 


demned their &voarite writers. At fleet they were on 
frieniUy terms with Gottsched, but when the latter harshly 
criticiz^ a translation of Milton’s epic iasaed by Bodmer, 
his Swiss rivals prepared to defend themselves ; and thus 
broke out a literary controversy which made much noise 
at the time, and iu which the angiy critics, to the edifi- 
cadoD of onlookers, pelted each other unmercifully with 
abusive epithets. Neither party was fnlly conscious of 
the signiflcance of its attack, and sometimes the warriors 
seemed almost to chanra sides. But the general tendency 
of the dispute was that the Swiss school, amid much 
exi^geration, defended the claims of free poetic impulse, 
while the Saxon school, in a narrow and pedantic spirit, 
maintained those of conscious art It is hard work now to 
follow their argnments, but at the time they intorestod 
a considerable public in literature, and opened fresh lines 
of investigation. One of the results was that Baumgarten, 
a disciple of Wolf, published a book which Germans regard 
08 the beginning of modern esthetics, —a branch of mental 
science to which their philosophers have ever since devoted 
thought and labour. 

While this warfare of critics was going on, there were 
in Leipsic a number of young writers who mure or less 
attached themselves to Gottsched, but who gradually 
shook off his auth(»rity. They founded a periodical, the 
Brmer Jieilrd^fe (the “Bremen Contributions**), which Bwtqit 
had considerable iniiuenco in funning their own style, 
and in keeping alive the popular interest excited by 
the central controversy. After a while many of them 
were scattered over different pa^ts of Germany, but they 
retained their original impulse, and continued to be 
known as members of the Saxon school. Gellert (1715- 
69) was by far the most famous of the circle. It is im- 
possible to mention without respect this amiable writer. 

His plays are unimportant, but his fables and talcs reveal so 
gentle and pure a spirit that we cannot wonder at his great 
popularity. Ho was a favourite among all classes, even 
Frederick the Great himself, who rarely coudoBceudod to 
notice a German author, declaring after a long interview 
that he was “ the most reasonable of Gorman scholsrN.** 

Ills supreme defect was a tendency to weak sentimentah 
ism and pious commoiiplucu. Rabeuer (171 4-7 1 ) acquired 
fame as a good-humoured satirist. His prose is fresh and 
clear, but ho has not sufficient grasp of any important 
principle to entitle him to very high rank among muralists. 
Christian Felix Weisse (1726-1604), the friend of Lessing’s 
youth, failed os a writer of tragedy, but was a favourite 
author of comic operettas. He was also the first successful 
Genuan writer for children, and edited for many years a 
periodical (the Bibtiottiek der Kkbnen WuBeiachaflm) 
which had a favourable influence on popular culture. 

Johaun Elias Schlcgel (1718-49), uncle of the two 
Schlegels who became long afterwards leaders of the 
Romantic school, gave evidence of high dramatic talent, 
but died when he was beginning to be conscious of his 
power. Arnold Ebert distinguished himself by good 
translations from English ; and Zacharik wrote with some 
success mock heroics in the style of The Rape of the 
Lock. KiUtner, whose disputatbus at the Leipsic univer- 
sity were diligently attended by young Lessing, mode him- 
self feared as a biting epigrammatist Cramer l>ecame one 
of the most eloquent preachers of the day, wrote popular 
religious odes, and edited The Northern Guardian^ a well- 
meaning but rather commonplace imitation of the GuardUn 
of Steele. These writen, who from being Gottsched’s 
friends all became more or less hostile to him, have a clear- 
ness and grace of style which were unknown in the previous 
century. Another author who was from the bmnning 
Gottsched’s enemy, but who bad no relation with wis par- 
ticular school, may be here mentioned, — Liscow (1701-60). 
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Hif proM lifts oerv6 ftnd ftnixofttioiii ftnd few Bfttirists lutve 
diftlt severer blows ftt literary pretence. 

The Halle school of poets was in some respects difforent 
both from the Saxon and the Swiss schools. Its original 
members were Oleim (1719-1808), Us (1720-96), and 
Odts (1721-81). These three writers formed a friendship 
in their stnJent days at Halle, where they came under the 
mfluence of the poets, Pastor Lanm, and the tutor of his 
children, Immanuel Pyra, ardent luiciples of Bodmer and 
Breitinger. The young students, while feeling sincere re- 
spect for the Swiss critics, did nut attempt an^ very serious 
flight ; they preferred to amuse themselves with lively little 
anacreontic verses, wliich they soon brought into high 
GUiim. repute. Afterward Qleim settled in Halberstadt, where 
he lived to an extreme a^. His didactic poem 
which be wrote, he himaw modestly explained, in order to 
gratify a wish of his youth to produce a book like the 
Bible, has no vitalit]/ ; but during the Seven Years’ War 
he composed War Songi of a GremdUr, which were 
everywhere read, and have not yet lost their popularity. 
They were edited by Gleim's friend Lessing, who, however, 
protested against their patriotic vehemence. Qleim was 
one of the most kindly of men, and became the patron of 
young poets, several of whom he always had in his pleasant 
liachelor’s home. He also kept up an extensive corre- 
spondence with other writers, which is now an important 
source of information respecting the movements of contem- 
porary literature. One of his most intimate friends, who 
resembled him only in geniality of disposition, was the 
noble-hearted Ewald Christian von Kleist (1715-59), who 
was fatally wounded on the battle-flold of Kunersdorf. 
He would still deserve to be remembered as the man whom, 
of all others, the equally noble Lessing most loved. His 
descriptive poem FrUUdiiig Spring”) is partly an imi- 
tation of Thomson ; but it is also the work of an inde- 
pendent lover of nature, who knew how to give beautiful 
utterance to true and simple feeling. Bamler (1725-98), 
another friend of Oleim, and the friend, too, of Kleist and 
Lessing, u'rote spirited odes in Horatian metres, which, 
like l^e War Songs of a Grenadier, gave pleasure 
because of their strongly patriotic tone,— the direct result 
in both cases of Frederick’s influence. Anna Louisa 
Karsoh (1722-91), a poetess who owed much to Qleim’s 
goodness, was a favourite among the literaiy men of the 
day, but her verses are ruder than they ought to have 
been at so late a date. Idyllic poetry, which Kleist and 
(lotz to some extent cultivated, was taken up in ear- 
nest by Solomon Gessner (1730-87), whose prose idylls. 
Death of Abel, The First Sailor, aud others, were trans- 
lated into French aud Euglish, aud were better received in 
their foreign dress than iu their original form. They are 
written in an easy style, aud express much harmless 
although somewhat tedious sentiment. He was imitated 
by Xaver Brouner, a Catholic priest, whose idylls have 
not half the merit of his autobiography, which affords 
remarkable insight into the religious life of Catholic Ger- 
many about the middle of the 18th century. 

Beligioiis The religious lyric, which had shared the general decay 
lyiici. during the latter half of the 17 th century, displayed more 
vitality during part of this period. It owed its fresh life 
mainly to the pietists, who reopened fountains of spiritual 
feeling that had been apparently dried up by theologians. 
Among the best of this younger generation of hymn 
writers were Freylinghausen, Neumeister, and Terstee^m 
Their fame was, however, less extensive than that of Count 
von Zinzendorf (1700-60), the founder of the sect of 
Herrnhiiter or Moravian Brethren. Besides hymns be 
wrote reli^ous works in prose, and made himself one 
of the most prominent flares of his time by ardent 
missionary seA His followers, like all deeply religious 


sects in Germany, delighted in hymns ; and many of those 
they produced are remarkable for the sensuous, sometimes 
almost sensual, forms in which their emotions are 
expressed. 

Fables were at this time an extremdy popular class of Faba- 
writings, and nearly every imaginative writer son^t to dis- liita 
tingnish himself as a fabulist The Swiss school, indeed, 
in their seal for a combination of the wonderful and the 
useful in literature, maintained that the fable was the 
highest type of literature. As a rule, Lafontaine was 
taken as the model in works of this Idnd, but we look 
in vain among his German imitators for his exquisite grace 
and naivete Gellert stands at the head of the more 
sentimental fabulists ; after him may be named Willauow 
and Lichtwer. The latter (1719-83| has humour as weU 
as sentiment, aud some of his fables have an artistic 
finish that indicates a faculty by which he might have won 
distinction in more important labours. 

From about the middle' of the 18th century onwards a Popnki 
number of prose writers, who may be classed together as philoso- 
popular philosophers, worked effectively for the enlighten- pkm 
ment of ordinary readers. They attached themselves to 
some extent to Wolf ; they also came under the influence, 
although not in any great degree, of the French Encyclo- 
pedists I and they were admiring students of the English 
deists, and of Locke, Shaftesbury, and Hutcheson. They 
are often condemned for the shaUowness of their thought ; 
and if we compare them with the great thinkers who 
followed them, the condemnation is just. They did not 
grasp the significance of the problems which had been 
handed down by Descartes, Spinoza, and Leibnitz, with 
which Hume was now grappling, and which were soon to 
enter upon a new phase iu ^e critical philosophy of Kant 
In regard to religion they had a very imperfect appreciation 
of every element that could not be expressed in clear logi- 
cal statements; feeling and imagination were rigidly subor- 
dinated to the understanding. Aud they had not even a 
remote suspicion of wliat is now familiar as the historical 
spirit, so that they displayed amazing narrowness of 
vision in their treatment of past spiritual developments, and 
of contemporary creeds with wUch they did not happen 
to agree. But if we are to do justice to these popular 
philosophers, they must be compai^ rather with their pre- 
decessors than with their successors. An important place 
belongs to them in the movement by which vital human 
interests have been raised above theological disputes, by 
which morality has received a basis independent of dog- 
matic religion, and by which toleration has been secured 
for men of every faith. They were penetrated by a truly 
humane sentiment ; and it must be counted a high merit 
that in a country which had been more or less dominated 
by pedants, and whose great writers of a later age have not 
always attempted to be both profound and clear, they sought 
to express Uiemselves in unpretending and straightforward 
German. The chief of the popular philosophers was 
Moses Mendelssohn (1729-86), not a deep or massive Boms 
thinker, but a man of fine moral sympathies, an enthusiast Msndsls 
for freedom— from the lack of which he himself, as a Jew, 
keenly suffered — and an indsive psychological analyst His 
friend, Frederick Nicolai (173M811), the Berlin book- BioolsL 
seller, had the misfortune to outlive ms epodi. He had 
only words of contempt for Goethe and Schiller ; and 
I Kant, whom he did not profess to understand, seemed to 
him a sort of ciw between a bungler and an impostor. 

These terrible mistakes have made poor Nicolai, notwith- 
standing his lifel^ warfare against bigotry, the type of a 
narrow-minded bigot Yet in his earlw days he was re- 
, cognized by such a judge as Lessing, with whose friendship 
he washonoored, as a writerof talent Andhis BiUMde 
I 0* Library”), the most important literary periodical of his 
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dajt did axcdkiit leryioe by proyiding the popular p^o* 
aopheia with a medinm for the ezpmaioa of their opinione 
on iU the great ^neatioiiB which then adtated Gcma&y. 
Other popular phUoaophera were Gboige Sulaer n720-79}i 
who devoted himielf tonethetioa in the spirit of tiie Swiaa 
•diool, but with the advantage of later lights ; Thomas 
Abbt (1738-66), whose style was one of nnoommon 
vigour ; Ohristtan Oarve (1742-98), who did not attempt 
any gnat original work, but in letters and artiolM 
examined many individual philosophic questions from new 
points of view; and Johann Jacob E&gel (1741-1802), 
whose PhUmpk fUr die Welt (** Philosopher for the World”) 
interested a class of readers who would liave been unable 
to follow a more adventurous guide. Zimmermann (1728- 
95) hardly deserves to be mentioned in such good company ; 
but his Bdvwddungm fiber die Eineawkeit (** Observations 
on Solitude”) by its sentimentalism and rhetoric carried 
liberal his name far beyond the bounds of Germany. Some theo- 
logians, without exactly sharing the beliefs of the popular 
philosophers, were profoundly affected by them. Among 
these were Mosheim, the ecclesiastical historian; Spalding, 
the translator of Shaftesbury ; and Jerusalem, the father of 
the young writer whose suicide suggested some elements 
in Goethe’s Weriher. These liber^ theologians did not 
hold a very intelligible logical position, but they were of 
some importance by their attempts to introduce a freer and 
more polished style of eloquence than had hitherto marked 
the German pulpit In regard to the permanent movements 
of thought, their influence was greatly inferior to that of 
Michaelis and Semler, whose labours heralded the approach 
of modem Biblical criticism. 

Bit- In history Germany produced at this time at least one 
toriana, writer of high eminence, Justus Moser (1720-94), author 
of the OeechidUe (** History of Osnabriick ”) 

MSaer. and PatrioHeche Phantaeien (** Patriotic Fancies ”), Moser 
was the first German historian who wrote a good style 
and attempted to penetrate to the meaning of events 
and to present them in the light of groat principles. 
He also produced a strong impression by his e^iglitened 
patriotism and by his burning scorn of wroua. Schrock 
and Schlozer were prominent historians, and the latter 
made himself known as a clear writer on contemporary 
politics. Karl von Moser, of Stutt^rt, applied to political 
subjects a faculty for wit and satire that was estimated 
highly in hb own day. 

It has been already stated that the revival of classical 
study was one of the chief causes by which the mind of 
Germany was awakened to new effort. Professors Christ 
and Ernesti, of Leipsic, who were the favourite teachers of 
mauy young students, including Lessing, were two of the 
chief writers to whom this revival was due. Incom|^rablv 
greater than either, however, was Johann Joachim Winckel- 
mann (1717->68), whose HUtory of Ancient Art (1764) 
opened a new era in the appreciation of ancient life. 
Later investigation has corrected Winckelmann on mauy 
points, but no critic has displayed a keener feeling for the 
beanty and the signifioance of such works as come within 
his knowled^ or a truer imagination in bridging over the 
gulfs at which direct knowledge failed him. And his 
style, warm with the ^w of sustained enthusiasm, yet 
calm, dignified, and harmonious, was worthy of his splendid 
theme. What he did for ancient art was to some extent 
done for ancient literature by the untiring editorial labours 
of Christian Gottlob Heyne (1729-1812). 

Natioutl Important as were many of these writers, Winckelmann 
liters* tbove all, they exercised slight influence on the national 
^ mind compared with the three men 'Whom the Germans 
justly reg^ as the founders of their classical literature’— 
Klopeto^ (1724-1803), Wieland (1733-1813), and L&nh 
ing (1729-1781). 


Klopstook stood in direct relation to the Swiss writers. Ue^ 
When a pupil at Schnlpforta, one of the great Saxon sdiools i>toiL 
which sent forth mauy of the best authors of the day, he 
was a diligent student of Bodmer, by whose critical 
principles he guided himself in read^ Homer, Virgil, and 
Miltom The Meuia^ on which his fame mainly rests, is 
now little read, and it is impossible even to glance through 
it without becoming conscious of glaring faults. Klop- 
stock’s ^ius ra essentially lyrical ; he lacked the plastio 
force of imagination uecessaiy for a great epic. His cen- 
tral figure is nowhere prmnted in clear sharp outlines; 
it wavers between two distinct conceptions, that of a divine 
and that of a human character. And the facts to which 
he turns our gase in the crisis of his narrative are not sucli 
as kindle the deepest sympathies ; he exhausts the powers 
of language to convey an impression of the Messiah’s suffer- 
ings, but we hear nothing of the qualities of soul which 
these sufferings rouse into actiou, The subordinate 
characters are innumerable, and except Abaddona, a 
repentant fallen an^l, between whose character and whose 
fate there is an effective contrast, none of thorn can be 
said to live ; they exist only as an excuse for the utte^ 
ance of Klopstock’s feelings. They talk incessantly, weep, 
embrace, and kiss, but they never do anything that exhibits 
more than a vast quantity of obtrusive sentiment. Not- 
withstanding its obvious defects, however, the Meemti 
has qualities which must still command ^miration; it 
reveals a nature full of lofty aspiration and deep humanity, 
and it contains individual images of striking force and 
beauty. 

It would be difficult to imagine anything more dreary 
than Klopstock’s plays, the subject of three of which is 
Arminius, while ^e others deal with scriptural themes. 

He knew enough neither of life nor of the stage to be a 
true dramatist; his characters are mere names, and the in- 
cidents are grouped aa'ordiug to no principle of art His 
odes, which he continued to write from the beginning to the 
end of his long career, are of far higher excellence. Those 
which derive their inspiration from Northern mythology are 
too remote from general sympathy and too obscure in con- 
struction to awaken interest ; but the stamp of genius is 
upon several of the lyrics in which he expresses his passion- 
ate feeling for the grander phenomena of nature, his ardent 
patriotism, his enthusiasm for freedom, and his elevated 
sense of human worth and destiny. Both us an epic poet 
and as a writer of odes he had many imitators, who, like 
most others of their class, exaggerated the defects of their 
rntnlel and left his virtues alone. His influence upon the 
intellectual life of Germany was deep, and, on the whole, 
beneficent. He encouraged the self-respect of his country- 
men, intensified their desire for an independent literature, 
and by handling high themes, sometimes powerfully, always 
seriously, suggesti^ that the national imagination would 
reveal its full capacity only by undertaking greater enter- 
prises than any it had yet attempted. 

Although Klopstock was one of the central literary fig- WieUmd 
ures daring two generations, he was not a prolific writer , 
Wieland, on the other hand, was one of the most prolific 
of German authors. He was continually at his desk, and 
in the course of his career produced a considerable library. 

Of his many works the romantic poem Ohemn is by far 
the most famous, and the only one that really pleases 
modem readers. Agathon is perhaps the best of the prose 
romances in whidi he endeavoured to depict ancient 
Greek life. He was not endowed with great vividness 
of imagination, and his prevailing tendency is to extreme 
diffnseness; but some of his descriptive passages, espe 
cially those in Oberon^ have a touch of ided grace which 
enables ns to return to them with fresh relish. He- had 
a fine appreciation of style, and by the study of Greek 
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•sd Frandi masterpieces persistentlj strove to acquire 
^ dearoessi and ease. Even yet few Qe^n 
writers will compare with him in these qualities. In 
all his works he had a strongly didactic tendency, but 
his teaching was the oppMite of that inculcated by most 
modem writers who deliberately aim at ethical effect 
Above all, he differed from his gimt contemporary, Elop- 
stock. Writing at first as a strict pietist, he ultimately 
became a pronounced Epicurean in the popular sense, and 
made it his object to proclaim an Epicurean theory of life, 
discouraging enthusiasm, laughing at such aspirations as 
those of his own youth, exalting the claims of the senses, 
and placing the highest virtue in kindliness and good 
humour. This tendency often conducts him to more 
slippery ground than any on which a German writer of his 
stimding would now venture; but it also gives him 
innumerable occasions for the play of a gentle and refined 
irony. 

Whatever may be the excellences of Wieland and 
Klopstock, both are essentially writers of the past. This 
cannot be said of Lessing, the third great German of this 
period ; he is still a living influence. He is, indeed, cue 
only writer before Goethe whom Germans can now read 
without feeling themselves in a world foreign to their 
sympathies. Throughout his career he strove to renew 
and fractify the intellectual life of his nation, and he 
achieved his aim by important creative activity, and by 
the clearest, freest, and most drastic criticism of the 18th 
century. 

As an imaginative writer he was chiefly distinguished in 
the drama, and his most important dramatic work is Minna 
wn Bamhelm* If it cannot be said that this is, in the 
highest sense, a comedy of genius, it is at any rate a 
comedy which oontainB elements of permanent interest. 
Hie characters are vividly presented ; the plot is systematic 
cdly, yet naturally, unfolded ; the dialogue is clear, fresh, 
and animated. And the work has the high merit of 
mving artistic shape to elements taken by the dramatist 
from the living world around him, Emilia Galotti is 
marred by a deep flaw in the conception of the central 
figure ; but eveiy other character in the tragedy is conceived 
with bold imaginative force, and it is possible for a compe- 
tent actress to sotten, if not to harmonize, even the clashing 
elements in Emilia herself. No drama making even a dis- 
tant approach to the excellence of these two plays had 
been produced in Germany ; they thus gave literature in 
its highest department a fresh start 

But valuable as were Lessing’s imaginative creations, 
they were inferior to his labours as a thinker. Here he 
was absolutely supreme among his contemporaries ; and in 
some respects he has not since been surpasMd. His 
method is invariably critical, but he aims at rising to the 
highest, most universal aspects of every subject with which 
he deals. As a master of style he ranks with the greatest 
European writers. The structure of his sentences is 
dear, precise, and compact; and he keeps the mind 
awalm by vivid images drawn from nature and from 
human life, by iuterestingt sometimes remote, allusions, by 
rapid strokes of wit, and by unexpected turns of thought, 
os if he were abandoning his main theme, while he is in 
reality indirectly advancing it. He has often been called 
the most critiod of poets ; it would be equally just to call 
him the most poetical of critics. 

The greatest of Lessing’s purely critical writings is 
Zoocoon, a fragment, but a fia^ent containing the germs 
of much of the best thought of his own and ^e immedi- 
atdy succeeding generations. It has an enduring value 
as the first serious and great attempt to disnnguish 
diaiply the realms of art and poetry, and to foster boSi by 
subjecting ea^ to its own laws. Next in importance 


stands his Hamllmfymke Drammujy^e, a series of criti- 
cisms on plays represented at the Hamburg National 
Theatre. By these splendid criticisms, which are based 
in the main on Aristotle’s Poetics^ with many side-references 
to Diderot’s theories, he put an end to the abject sub- 
mission of dramatic writers to French traditions. In his 
later years he issued the Wol/mbiUtel FragmetiUf j^r- 
tions of a theological work by B^ams, a deistiesl writer 
of admirable force and clearness. He thus became involved 
in a hot controversy with indignant professors and pastois, 
the noisiest of whom was Pastor Goeze of Hamburg. The 
tracts issued by Lessing in the course of this controversy 
are in form among the most perfect of his writings ; they 
are at once leam^ keen, and witty. And in the histoiy 
of Western thought they are of deep significance. His 
immediate object was to secure for criticism absolute freedom 
of movement; but he did very much more. He fore- 
shadowed, os a vital element of the coming time, inquiry 
as to the origin and growth of the Scriptures, the rise of 
Christianity, and the fundamental character of religion. 
And he indicated a far higher standpoint than that of the 
popular philosophers by vindicating the claims of feeling in 
spiritual life as opposed to those of the bare understanding. 
In his Education of the Human Race he gave systematic 
shape to the fruitful principle that a religion which is not 
true absolutely or for all time may be of vast importance by 
meeting the needs of a portion of the race in special epochs, 
and that there is in history, notwithstanding apparent reac- 
tions, a progressive movement towards higher intellectual 
and moral ideala The suggestions thrown out in contro- 
versy he developed artistically in one of the greatest of his 
writings, the fine dramatic poem, Nathan tJu Wiae^ a work 
which enshrines all that was noblest in the struggles and 
the aspirations of his age, and connects the thought of the 
18th with that of the 19th century. As a drama, it has 
sorious faults; but it powerfully effects its purpose by 
revealing, in the enlightened Jew, its hero, the grandeur of 
a nature which, instead of binding itself in dogmatic fetters, 
cultivates a spirit of free and disinterested humanity. 

Thus in all directions this great writer laboured for the 
intellectual regeneration of his people. If Goethe, Schiller, 
and Kant found a nation prepared to receive their work, 
they owed the fact to many causes ; but among these the 
chief were the political activity of Frederick II. and the 
literaiy activity of Lessing. 

VIL T/i£ Clamcal Periods — ^At the close of the Seven 
Years’ War the conditions of public life were very unfavour- 
able to literature. The country was impoverished, and 
Frederick the Great and Maria Theresa were almost the 
only sovereigns who showed the least regard for the wel- 
fare of their subjecta But the mind of the nation had been 
thoroughly aroused from its long slumber. It had been 
startled into patriotism bv Frederick’s unsur^tassed energy, 
while the labours of the chief writers had imbued tho better 
part of the middle class with a desire for a more varied and 
interesting life. As political freedom was still a dream of 
the future, they turned more and more to books for refresh- 
ment and stimulus. Multitudes of ^oung men who In 
other circumstances would have occupied themselves solely 
with practical duty became authora, and they urged each 
other to an activity without parallM in any previous period. 

Most of these young writas were deeply influenced by 
the men of the older genwtatiou^Lessing, Wieland, and 
Klopstock. They were also ndnl itudents of Shakespeare, 
Ossian, and Dr Young, poeli wke were oddly suppoMd to 
be on the same level and to ahan the same taidenciaa 
Bousseau excited almost as mu(& enthusiasm in German^ 
as in France, and the criticism Diderot found nsuiy 
warm admirers. Under these diverse influeneea a enrious 
movement began which is known as that of **Stiinn nnd 
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Drang” Storm and Prettm*’). It laited, from about 
1770, for tea or twelTO years, and included nearly all the 
writers who still had fame to wia Their most prominent 
quality was disoontent with the existing world. They 
ditestM not only tyranny and superstition but everything 
which prevent^ or seeined to prevent, the free exerdso of 
any powerful impulse. To br^ down conventionalities 
apimred to the ‘‘Sturm und Drang” poets their true 
function ; but even this did not satisfy them. They longed 
for some knowledge deeper and more intimate than that 
attained by science, philosophy, or history, for some emotion 
intenser than can arise from any known human relation. 
All these conflicting feelings they expressed in their writings. 
From slavish submission to French critical laws they were 
of course completely emancipated. Most of them despisiMi 
laws of every kind in literature as well as in life, and con- 
tinually proclaimed that the duty of a man of genius was 
to write precisely as nature dictated. By “genius” they 
meant vehement sensations, by “ nature ” a free use of 
vi^rous epithets. 

llie writer who formed the connecting link between 
Lessing on the one hand and Goethe and Schiller on the 
other, and whom the best writers of the “ Sturm und Drang” 
movement regarded as their critical guide, was Johann 
Gottfried Herder (17 44-1 803). Herder is sometimes com- 
pared with Lessing, but while Lessing has a cosmopolitan 
touch which makes him intelligible and attractive to all the 
world, Herder is in the strictest sense a German, and is 
only slightly studied beyond his own nation. He was less 
boldly original than his older contemporary, and never 
attained the clearness, force, and classic beauty of Lessing's 
style. Nevertheless he is justly ranked among the most 
distinguished spirits Germany has produced. His mind 
was receptive in many different directions, and what he 
absorbed he made liis own by independent thought, giving 
it out in new and suggestive forms. As an original poet, 
Herder does not rank high ; yet genuine poetic impulses 
are visible in the poem in which he gave shape to the 
Spanish legends of the Cid. The literature in which be 
looked for the highest manifestation of thought and feeling 
was that which appeals to popular sentiment and has Its root 
in popular life. Lessing had already called attention to the 
songs and ballads of the people ; but Herder was the first 
German who decisively followed the impulse which led in 
England to the publication of Percy’s Rdique$, In his 
Stmmm der VUher (“ Voices of the Peoples”) he brought 
together an admirable collection of the lyrical utterances of 
many races ; and it would be difficult to overrate the ser- 
vice he thus rendered, for he conducted his countrymen to 
a source of imaginative pleasure and revival in which their 
literature is exceptionally rich. By far his most important 
prose work was his Idetn zur Philozophie der GeechidUe der 
MeneehkeU (“ Ideas towards the Philosophy of the History 
of Humanity”), in which, working to some extent on the 
lines laid down in the brief paragraphs of Lessing’s Educa- 
tion of the Human Raae^ he develops the conception of pro- 
gress, and indicates that we can fully understand any single 
element of history only by seeing it in the light of human 
evolution as a whole, ^is excellent book elevated the 
aims and enlarged the scope of historic inquiry in Germany ; 
and it still princes a powerful moral effect by its noble 
spirit of humanity. To the end of his dap Herder was 
animated by a fine enthusiasm for human happiness, and 
it lights up his pagM even when his subject does not lead 
to its direct expression. 

To Herder mod^ the high honour of stimulating and 
directing, at a critical stage, the young genius of Johann 
Wol^iaag Goethe (1749-1M2). In naming Goethe we 
mention the writer who holds in German literature the 
place hold by Bhak e epeare in the Utemture of En^^nd, 


and by Dante in that of Italy. He towers high above 
even the greatest of his contemporaries, predeceiMrs, and 
suooesso^—- SchiUer himself, who is most worthily asso- 
ciated with him, being far inferior in breadth of sympathy 
and splendour of creative impulse. Goethe, indeed, is one 
of the few mters who, while marked by strongly national 
characteristics, belong to the world rather dian to a particu- 
lar country. The special phases of his age have bemn to 
pass away, but his best work has lost none of its freshness ; 
it cannot become old, since it is rooted in elements of human 
life that eternally endure. 

All things co-operated to render worthy of his destiny 
thu favoured child of fortune. During his long life he 
enjoyed almost uninterrupted physical vigour ; he was boro 
into a family of prosperous circumstances, although not so 
highly plac^ as to satisfy his ambition ; he received the 
best intellectual training his epoch could afford ; in Weimar 
he was free to adapt the plan of his life to his inclinations ; 
and he appeared at the very time when, by an era of sincere 
poetic endeavour and unparalleled critical labour, the mind 
of the nation had been prepared for the boldest efforts of 
genius. Nature has seldom lavished so many advantages 
on the greatest of her great men. 

The quality in Goethe which immediately arrests atten- 
tion is the extraordinary range of his activity. Hardly 
any aspect of human existence was strange to him. He 
possessed in an unsuqiassod degree the faculty of dramati- 
cally thinking himself into phases of life to which his per- 
son^ impulses would not have led him ; and he deliberately 
enlarged his experience by exercising this power at every 
stage of his career. It was his prevailing conviction that 
all ideals which fascinate or have fascinated humanity 
must have a touch of vitality ; and none was so remote 
from him but he sought to penetrate to its meaning. He 
could be just to Hellenic culture without doing wrong to 
medievalism ; he appreciated the spirit of Christianity 
without being indifferent to the faith of the Parsees or 
the Buddhists ; be presented the ascetic aspirations of a 
“beautiful soul,” while setting forth the gaiety of the 
brightest and most careless tempers ; he felt the charm of 
art at the same time that he carried on profound researches 
in science ; ho loved his country, and yet, even when it was 
overrun by Napoleon’s troops, he would not join the patriots 
in saying a harsh word of France. Tljis absolute univer- 
sality destroyed enthusiasm for si)ecial practical move- 
ments; but it gave astonishing variety to his literary 
achievements. Goethe’s was in every respect a thoroughly 
poetic nature. He could not pass through a profound 
experience, an image of beauty could not cross his vision, 
without an accompanying impulse to find for his emotion 
an adequate sensuous representation. So vast a body of 
writings as his inevitably includes much that is tedious, 
but in his happiest moments his genius moved with the 
ease, the certainty, the calmness of the great forces of 
nature ; he could be as perfect in the lightest stroke of 
delicate feeling as in the grandest flight of soaring imagina- 
tion. The world be reflects is the world we actually know ; 
but he is not, therefore, in any narrow sense, a realist The 
facts he images are shaped and coloured by his thought and 
feeling ; he breathes into them a life by which they are 
made ^ universal significance. This combination oi 
realism and idealism & one of the chief secrets of his 
power. His art aims at producing the most general effects, 
yet it is kept fres]^ vivid, and true by incessant contact 
with the concrete life of men. 

Heine relates that he felt inclined to address Goethe in 
Greek, so like was the calm dignified old man to an earthly 
Zeus ; and this is probably the image suggested to most 
minds by his name. But in youth he was full of eager 
life^ restless, and passionate, and his early works bear the 
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impress of turbulent feeling. Of these the first published 
was von Berlichingeii^ which instantly established his 
fame as one of the chief writers of the ** Sturm and Drang*’ 
school. It is almost as formless as their inartistic writings. 
The language is sometimes excessively rude, and there is 
no attempt to combine the different scenes into an harmoni* 
ous pictura Yet it is sharply separated off from the taste- 
less plays with which It was compared, for everywhere we 
find traces of immature power. The characters are alive ; 
they act and react upon each other as we should expect men 
and women to do in a stormy and troubled epoch ; and by 
a few touches of apparently unconscious art we are made 
to realize the vital cWge through which the society of the 
age of the lief ormation was passing. Die Leiden dee jungen 
Werthere The Sufferings of Young Werther”) gave Goethe 
a European reputation. Much of its sentimentalism now 
excites smiles instead of tears ; but with all its faults it 
has an enduring fascination. It breathes a warm love of 
nature, of which it presents vivid pictures ; it conveys a 
powerful impression of the mingled force, sweetness, and 
unreasonableness of early passion , and it expresses with 
deep pathos that weariness of life which forms one of the 
moods of poetic youth, and the manifestation of which was 
a favourite pastime of the less sincere Sturm uud Drang” 
versifiers. The promise of Gikz and Wertlte7‘ was not 
sustained by all the works produced in the first part of his 
career. Clavigo is only a fairly good acting play ; and Stella 
has even more than the extravagant sentimentalism of 
Werther, with only an occasional touch of its poetry. On 
the other hand, it was now that Goethe began Fauet ; and 
the fragment, Promeiheue^ expresses a grand defiance 
tliat is the more impressive because of the deep philo- 
sophic thought which may be traced in the background. 
It was, however, in his lyrics that the richly varied life of 
Goethe's youth most perfectly revealed itself. There are 
no German lyrics, if we except Heine's, which deserve to 
be compared with Goethe’s ; perhaps none in any literature 
have a more subtle charm. Profiting by the teaching of 
Herder, he studied the artless beauty of the best songs of 
the people, to some of which he gave new form, while re- 
taining their primitive simplicity. His own lyrics are at 
once popular and artistic ; he takes as his themes the joys, 
the longings, the regrets which all men understand, and 
weds them to melodies of delightful ease and grace. 
Almost every poem was suggested by some |>assing emotion 
of his own ; yet his feeling is so purified that his words be- 
come the voice rather of humanity than of an individual 
man. His ballads are not, as a rule, so powerful as his 
songs, but both have one quality in common — without 
daborate descriptions they continually call up by an 
apparently accidental word or phrase a clear vision of some 
natural object or scene. He is equally master of himself 
in rendering nature as a mirror in which we see the refiec- 
tiou of our own experience, or as a power moving on in 
calm indifference to our hopes and fears. 

In 1775 Goethe settled in Weimar, where Wieland 
already was, and whither he was ultimately followed by 
Herder and Schiller, so that the little town became the 
centre of the intellectual life of Germany. After an inter- 
val of ten years, during which he published nothing, he 
paid his famous visit to Italy. Here his genius was kinged 
anew, and a close study of sculpture and painting suggested 
to him the necessify of submitting more fully than he had 
yet done to the permanent laws of art. The fruits of this 
experience were Ipkigmia, Taeeo^ and FgmofU, all of which 
he took with him to Italy in an unfinished form. The 
first two of these dramas were accepted as imitations of the 
antique; but Uiey are so only in the sense that in each the 
parts are rigidly subordinated to tlie intention of the whole, 
that there is an orderly sequence in the development of the 


action, and that they are marked by elevation and simpli- 
city of style. While incomparably more finished as works 
of art than any of the mater works he had before produced, 
they indicated no falling off in energy of imagination. 
IphigeniOf although its subject is Greek, is in tone and 
motive altogether Christian ; and it would be difficult to 
name a more attractive picture of a modem lady than the 
pure and high-minded heroine. In Taeeo Goethe draws in 
strong and sure outlines the sorrows of a poetic nature which 
will not sharply discriminate the real from its own ideal 
world. This dramatic poem is hardly more remarkable for 
the truth and vividness of its conceptions than for the 
charm of its versification and the weidth and beauty of its 
language. Fgnumt, however, has more movement, and 
touches human experience at deeper points. Most readers 
agree with Schillers criticism, that there is too much melo- 
drama in the closing scene, in which Clarchen appears to the 
hero as the spirit of freedom, and that, notwithstanding the 
liberties taken with history, Goethe has hardly succeeded 
in making Egmont the type of an enemy of despotism. 

But C^rc^en is a beautiful study of a mind stirred by love 
to great resolves ; and thei'e is splendid portraiture in the 
characters of Alva, William of Orange, and the Princess 
of Parma. 

Meanwhile, a new literary force had revealed itself in Bohillon 
the life of Germany : Schiller (1759-1805), Goethe's great 
rival, had begun to divide with him the public attention 
and interest. The names of these two poets, in virtue of 
whose labours their period deserves to be called classical, 
are indissolubly connected, yet they were marked off from 
each other by profound distinctions. Goethe is often called 
the poet of culture, and it is true that he never ceased to 
subject his powers to systematic discipline. He was also 
one of the keenest critics of modem times. But the charm 
of his best writings is not dependent on criticism or cul- 
ture ; it springs from the spontaneous movement of a great 
imaginative faculty. SchUler, on the other hand, while 
also endowed with imagination, possessed it in a much less 
degree. His poetry would probably have lived even if be 
had not had the advantage of a thorough grasp of eesthetic 
laws ; but it would certainly have had no claim to the dis- 
tinguished place it now holds in European literature. He 
did not attempt so wide a range as Goethe, and within his 
scope he was not, like Goethe, a disinterested observer ; he 
flung himself into the midst of the struggles of his time, 
and fought valiantly as the champion of a side. Fortunately 
for Germany, bis side was always that of a truly chivalrous 
mind ; for Schiller was one of the most unselfish of men, 
with lofty aspirations for the race, and a generous confidence 
in its essential goodness. These qualities determined the 
character of his conceptions. Goethe presents us with 
idealized pictures of the world ; Schiller’s creations are not 
so much pictures of the world as the figures of a realm 
distinct from actual life. His supreme aim was to express 
great sentiments and ideas, and as the medium for their 
utterance he conceived characters which are to be found 
only in a poet’s dreams. 

Schiller began his literary career as a youth of two-and- 
twenty, inspired by revolutionary ardour, detesting ev^ 
conventionality of society, dreaintiig of a world in which 
will and passion should havaibictete licence. He relieved 
himself of his vehement emtkNM in his first three plays, 

Die Fatiber ('*The Bobbers AQfi Cahale und 

Liebe (** Intrigue and Love”). Oenius never beat with 
more Titanic energy a^nst m wmqnupathetic world than 
in these dramas ; tU impulse of Ae Sturm ond Drang” 
period, as it was about to die away, spoke in them its 
wildest, most passionate word. Don Carloe^ his next 
drama, still ma^eited inability to form an organic whole ; 
it contains scenes which have no bearing on the central 
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actwn, and Acre is hardly an attempt to explain deeds by 
natni^ and intelligible motives. But we are no longer in 
the presence of one who merely raises an outcry against the 
existing world ; furious resistance to despotism has become 
enlightened enthusiasm for freedom, humanity, and pro- 
gress, Although the part of Marquis Posa is imperfectly 
worked into the scheme of the play, he is a nobly ideal 
creation ; thronsh him Schiller pours forth his own aspira- 
tions for the weUare of mankind There is admirable art 
in the momentary elevation caused by his greatness of soul 
even in the dark and selfish Philip and the restless and 
wayward Don Carlos. 

After he settled in Jena in 1789 as professor of histoiy^ 
Schiller was often in Weimar; but for a time he and Qoethe 
held apart. By and by they began to approach each other, 
and from about 1794 their acquaintance ripened into fast 
fnendship. The friendship of Qoethe and Schiller is one of 
the most beautiful in the history of literature. It made no 
essential change in Goethe’s modes of thought or expression, 
hut it spurred him to tlie liighest activity of which his genius 
was capable. His friend, he himself declared, created for 
him a second youth, and again made him a poet, which he 
had almost ceased to be.” On the other hand, in contact 
with Goethe’s larger intellectual life, Schiller was raised to 
new points of view, and he acquired for the first time that 
mastery of artistic methods which secured for him his highest 
triumphs. He now became as remarkable for the perfection 
of his form as for the depth and warmth of his feeling. 

The two friends worked harmoniously in connexion with 
Schiller’s journal Dit and wrote in common the 

Xtnien^ a number of epigrammatic verses meant to wound 
their literary enemies. On the whole, it is surprising that 
comparatively so few of the arrows in this rather large 
quiver are delicately pointed and feathered. A very differ- 
ent stage of excellence is reached by Schiller’s well-known 
ballads, which were written daring the period of his intimacy 
with Goethe. Nearly all of them are marked by force oi 
conception and by purity and dignity of style. In lyrical 
poetry he had acquired some distinction before he knew 
Goethe, but it was in competition with his friend that hr 
achieved his maBter])iece, has Lied vm dtr Glocke The 
Song of the Bell”), in which within a small compass he 
presents an impressive picture of the course of human life, 
varying his melody with subtle art to suit the changing 
aspects of his theme. Less artistically perfect than the 
Glocke^ other lyrics, such as Der Genius, Die Ideale, Deft' 
Speuiergang, have the power which belongs to deeper per- 
sonal emotion. In ease and spontaneity none of 8cbiller’i>. 
lyrics equal Goethe’s, iu which, as Heine says, ‘Hhe word 
embraces you while the thought kisses you.” But they 
express in clear and noble language some of the highest 
feelings excited in a poetic mind by contemplation of human 
life and destiny. 

In his dramatic writings Schiller was influenced by 
Boethe even more than in his lyrics and ballads. The 
whole series of tragedies which he now wrote have historic 
or legendary themes, and he displays remarkable skill in 
unfolding through the past his greatest ideas respecting tliu 
future. At the same time he evokes from it a company of 
finely ideal figures, whose qualities are revealed by the 
systematic development of large and carefully conceived 
schemes, WalleHiteiu, the earliest of the series, consists of 
two plays, The Piooolomini and WallmiteiiCe Death, the 
former of which is preceded by a nnraber of scenes present- 
ing a vivid picture of Wallenstein’s camp. The tragic 
motive of this great work is somewhat objure. We are 
made conscious by many artfnl touches of the ultimate 
iasae; but Schiller does not render fnlly Intelligible the 
ifiay of the influeuoes which result in disaster. There is, 
however, high imaginative faculty in his etmeeption of 


WaUenstein’s powerful, dark, and wavering character; and 
eveiy reader feels the charm of the love passages between 
Max Piccolomini and Thekla. In Maria Stuart Schiller 
triumphs oyer an obvious difficulty by admitting the 
heroine’s guilt, while he stirs our pity for her sufferings and 
our admiration for the spirit of endurance with which they 
are met. In the Jvngfmu van Orteane, “ The Maid ” would 
have given purer pleasure if she had not been represented as 
loving one of the English commanders; but this only slightly 
mars the splendid picture of her patriotic devotion. As a 
work of the Brant von Messina is the least successful 
of the later dramas, for it attempts to combine romantic 
and classic elements which are irreconcilable ; it contains, 
however, some of the most brilliantly rhetorical passages in 
the German language. The lust of his completed works, 
and in some respects the best, was WUhflm THL Here his 
love of freedom shaped for itself forms of immortal beauty. 

At a time when the French emperor threatened the inde- 
pendence of all Europe, men felt the power of the play 
more keenly than can be done in a calmer period ; but it 
has permanently enriched the life of humanity by its con- 
ception of a character dominated by high, ideal passions. 

Schiller never saw Switzerland, yet in this powerful drama 
he renders with astonishing vividness the grander effects of 
Alpine scenery. 

During his friendship with Schiller Goethe wrote in com- Goethe's 
petition with him many lyrics and ballads. In works of the Isdlsds. 
latter class, os Goethe himself thought, ho was surpassed by 
his friend. He is incomparably nmre subtle and suggestive 
than Schiller ; but for this very reason ho is less etlbctive. 

A ballad does not deserve its name if it is not popular; and 
we hear the voice of the people themselves in Schiller’s free, 
bold, and simply harmonious verses. One of the longer 
works publish^ by Goethe during this period was Jlrrmann Ber- 
ime/ Dorothea, His delicately chosen language and digni-nianu 
fled hexameters are not always in keeping with the some- 
what prosaic life they are here used to portray ; but tbo 
poem is the nearest approach that has been made to the 
successful epic treatment of an ordinary theme. And it 
rises to a high level of imaginative power in the contrast iL 
suggests between the still life of the humble village, with 
its little idyll of satisfied love, and the far-off desolation of 
the revolutionary wars, of which we are reminded by the 
band of emigrants. The genius of Goethe moves more 
freely in WUhelm Meister, of which the first part was now Wilhelm 
published. This work has iHirhajis given rise to moro con- Meieter. 
tradictory criticism than any other book in modern literature. 

We may safely disregard the opinion of tbiwe who find in 
it all the excellences that can be combined in a prose 
lomancc, for it U without plan, and its style is singularly 
unequal. When Goethe himself admitted that he did not 
possess the key to its full significance, his warmest admirers 
may allow that perhaps there is no key to possess. Yet 
few of his writings present more striking evidence of 
the fertility of his power. He interests us equally— 
to recall only a few of the characters — in the gay and 
worldly Phillina, in the romantic Mariana, and in that most 
mysterious, lovely, and fascinating of creations, Mignoti, 
whose Kennel du das Land is perhaps the noblest of thoHC 
pathetic poems in which a soul in an uncongenial world 
calls up a momentary vision of its true home. It is not 
only m its dramatic conceptions that Wilhelm MeUter w 
great ; it contains some of Goethe’s deepest thoughts on life 
and literature. 

After the death of Schiller Goethe turned his attention 
more and more to science, his achievements in which ha«e 
been fully appreciated only since the growth of the doctrine 
of evolution. Still, it was in his latest period that he com- 
pleted the most famous and the greatest of his wotb, 

Kaust, a poem which he began in youth and did not finish 
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until nearly bis last birthday. The Faust of legend was a 
vulgar magician; Goethe so conceives the diaracter that it 
inmcates&e deepest mystones of human existence. The 
second part, in which the problem of the poem k solved, 
can hardly be regarded as a work of art; it is, or seems 
to be, confused and dark And the individual elements 
of the first part are not completely welded; th^ form 
rather a series of poems than a single creation. In these 
individual elements, however, we the modest sweep 
of imaginative thought yet achieved by the German genius. 
The episode of Gretchen reflects with perfect art the most 
alluring and the most sorrowful facts of life ; and philoso- 
phy and religion in their highest aspects meet in Faust’s 
aspirations and struggles. 

Goethe’s It might have been supposed that at the age of seventy 
Goethe had no new ima^native worlds to conquer ; yet he 
writingi. pnblished his WaUMlicher Divan, representing, with 
dramatic sympathy and lyric force almost unabat^, the 
combined mysticism and sensuousness of Oriental lifa Ten 
years before, he had issued WaMvei*tiHindt$ch^f^n Elective 
Afiinities”), a powerful picture of impulses which law cannot 
control, and in which are conceals the germs of tragic 
issues. It has, however, less charm than another prose 
work, Dichtung und Wahrhdt (’* Poetry and Truth”), in 
which he draws a slightly idealized sketch of his early life. 
This fascinating book has made the figure of young Goethe 
as familiar as his chief dramatic characters; and no 
creations of the fancy are better known than the Frederikas 
and the Lilis, who had long before occasioned his sweetest 
lyrics, and the memory of whom in old age gave delicacy 
and music to his style. 

While Goethe and Schiller were in the midst of their 
French career, Europe was startled by the French Revolution. At 
Kmln- fimt it stirred as much interest in Germany as in England. 
The aged Klopstock greeted it with odes full of the fiery 
energy of youth, and for a time Schiller dmost fancied 
that his loftiest hopes were about to be realised. Sympathy, 
however, was transformed into bitter opposition by the 
Reign of Terror; and when Germany was trodden under 
foot by Napoleon, she turned more and more from every 
kind of French influence. Thus it happened that, although 
the ideas of the Revolution have indirectly affected the 
literature of Germany as deeply as that of the rest of 
Europe, their immediate effect was slight and transitory. 

An event of the highest importance in the intellectual 
Kant growth of Germany was the publication, in 1781, of Kant’s 
Kritik der Eeinen Vemvnfl. It is hard for men of a later 
time, acoustomed to metaphysical speculation, to realize the 
impression produced by this great book. Its effect in 
philosophy was not unlike that caused in our own day in 
science by Mr Darwin’s Origin of Specia, Everywhere 
among thoughtful men, at the universities especially, 
philosophy became the absorbing subject of study ; and it 
Was taken up at a point from which its whole past develop- 
ment was for the first time intelligible. Goethe, without 
neglecting the movement was perhaps less stirred by it than 
auy other prominent writer ; Schiller became one of Kant’s 
most enthnsiastio students, and traces of the new system 
are to be found in many of his later lyrics and dramas. He 
also applied its principles to esthetics in several a^rable 
criticiu writings. By and by, dissatisfied with the gulf left 
by Kant between mind and matter os things in them- 
sdves^” philosophers started in search of some principle 
which should harmonize all the elements of existence ; and 
thus mw up, cue after the other, the systems of Fichte, 
Scheuing, and Hegel For more than a ^Deration these 
thinkers excited deeper interest than imaginative writers ; 
the most serious nunds were fascinated by speculations 
which placed ib new lights all tibe greatest qnestions 
relating to human thought and action. 


Of the poets or versifiers idio began their career withetm 
Goethe, tim one who for some time attracted most notice ^nd 
was Klinger (1753-1831), whose play, Sturm und Drang, 
is at least memorable through its ^e. Other plays of his 
were Conradin and Medea; and he also wrote romances, of 
wUch the best known were Faue^e Leben, Thatm, und 
HdlUtfahrt and Der Welimann und der Diekier. His 
writings are violent and noisy, without atouch of true art ; 
what he mistook for imagination was a power of crude and 
unmeasured declamation. His later works express the 
bitterness of a deeply disappointed man. Lenz (1750-92), 
whose name is usually connected with that of lUinger, did 
not make even so distant an approach to imagination as his 
rival ; his plays are the wild outgrowths of a mind which 
has inade no sincere observation of life, and has submitted 
neither to intellectaal nor to moral di^ipline. A man ot 
much greater talent than either was Daniel Schubart 
(1739-91), the restless, licentious, and unfortunate poet 
who, for publishiug a piece of false news, was confined for 
ten years in a fortress, where he suffered incredible hard- 
ships. In his attempts to portray the horrible he is some- 
times extremely grotesque, but hb best vmes have both 
music and pathos, and they had the good fortune to exercbe 
some influence ou Schiller. He was one of the earliest 
publicbts of Germauy, and hb hatred of despotism was 
the real cause of the infamous act which deprived him of 
freedom. Writers who shared the spirit of Sturm und 
Draug,” and applied it in new directions, were Lavater and 
Basedow. Lavater enjoyed the friendship of nearly every 
dbtingubhed man of hb day, yet he was vain and 
fanatical. Hb PhyeiogiumiKhi Fragmenie (*' Fragments 
on Physiognomy”) were supposed by thousands of readers 
to find in the relations of mind and body the materials of 
a new and mysterious science ; but tbc pretended science 
was in reality a mixture of commonplace and extravagance. 
Basedow, although with too passionate a faith in the power 
of education to effect an immediate transformation ot the 
race, did excellent service by advocating, after Rousseau, a 
more humane and natural system of mental training than 
bad before prevailed. The same cause was more temper- 
ately promoted by Cam})e, who wrote some admirable books 
for the young ; and tbe Swbs educational reformer, Pes- 
talozzi, set forth methods of instruction in earnest didactic 
works which had some effect in nearly every country in 
Europe. 

The excitement of the ** Sturm und Drang” writers was lltia 
shared by a band of young poets who in other respects dis-|’'”>fi^ 
played a wholly different temper. Most of them weWclw *** 
students at Gottingen, where they gathered round Boie, 
editor of the Mueenalmanach, a journal he had started m 
imitation of Le Mercure de France, and to which Goethe and 
many of the best of the younger men of the day contributed. 

They called themselves the '*Hainbund” (** Grove Confede- 
ration ”), because of their dancing one night by moonlight 
round an oak tree, swearing eternal friendship, and vowing 
to devote themselves to &eir native land. Tbe god of 
their idolatry was Klopstock, whose somewhat fantutic 
enthusiasm for primitive Germany they fully shared, and 
whose labours on tiehalf of virtue they never ceased to 
celebrate, while they loathed and despised Wieland. 

Severn) members of the ‘‘EUnbiuid” afterwards acquired 
dbtinction, and all of them were more or less remarkable 
for tbe genuinelv popular tone of their writings. By far 
the greatest of them was Bftrger (1748-94), who, although hsirw. 
he never did full justice to Itself, gave evidence of an 
original and adventurous genius. Hb Lencre, a translation 
of which was Scott’s first publbfaed work, b full of weiin 
power, and hb sonnets are among the most perfect in G6^ 
man literature. Hb facnlty of meeting the popnlar tarte 
waspoeeesaed by Holty (17^76), who^ however, delighted 
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in mild and calm ezpnisicm, while the beet of Bttr^r*e 
poemB are full of stir and action. Johann Martin ItiUer 
^750-1814) became known chiefly as the author of the 
ramanoe Sisgioari^ a rather weak imitation of Wmiker. 
Some irreverent spirits ventnred to laugh at its tedious 
pathos, but it was welcomed by the minority of the middle 
dasB, who took especial delight in the sonn it indudes. 
Christian, Count Stolberg^ and his brother, IVederiok Leo- 
pold, were also members of the OdttinMn school Besides 
imitations of Greek plays, they issued odes, balli^ and 
8ou^ Of the two Ae most powerful was Frederick Leo- 
pold (1750->1819), in some of whose briefer pieces there is 
true Wing for nature. He continually verges, however, 
on extravagance, and often takes the fatal step from the 
Van. sublime. A stronger writer was Johann Heinrich Voss 
(1751-1826), author of a famous idyll, ZotiiM, which was 
received by Chiller as a poem of first-rate importance, and 
suggested to Goethe the idea of his Hermann und DcfroUm. 
Its nomeiinesB of style is perhaps more in keeping with its 
simple and commonplace theme than the clauic grace of 
Goethe’s verses. Voss acquired a better title to fame by 
an admirable translation of Homer, which did for the 
Iliad in Germany what Pope’s translation did in England. 
Voss’s rendering is less polished than Pope’s, but incom- 
QUadhu. parably more faithful Matthias Claudius (1740-1816), 
although not a member of the ** Hainbuno,” is usually 
associated with it because of his general sympathy with its 
tone. The Wandtheektr Bole (“ Wandsbwk Messenger”), 
in which he brought together all his writings, contains 
much simple poetic feeling, and some of his songs are still 
popular favountes. 

imltot- While these writers attached themselves to Klopstock, 
of others showed traces of Wieland’s influence. The most 
Wiflland. import^at of this class was Wilhelm Heinse (1749-1803), 
whose chief work was ArdinghellOt a prose romance. He 
shares Wieland’s general theory of life, bul^ instead of ex 
pressing it in the calm, ironical style of his master, he is 
vehement, tumultuous, and enthusiastic. Amid his wild 
exaggerations he sometimes displays a remarkable power 
of describing physical beauty. He was an ardent student 
of art, and was the first German writer who succeeded in 
reproducing in glowing language the impression produced 
upon him by pictures and music. Other imitators of Wie- 
land were Aloys Blumauer, who mistook vulgar burlesque 
for satire ; Alxinger, whose Doolin von Mainz may be 
taken to represent a large class of tiresome poems of 
chivaliy ; and Von Thtimmel who, with considerably more 
ability than these writers, spoiled his good qualities by 
Imitat- cynical grossness. An indefinite number of medioval 
plays were written in imitation of Goethe’s Obiz^ and 
robber romances in imitation of Schiller’s Mvhei\ Of 
Suhiller. the latter the earliest and most famous was the Binaldo 
Rinaldini of Vulpins. Jung Stilling (1740-1817) con> 
tinned the sentimental tone of Werther in a number of 
curious autobiographic tales, which acquired extraordinary 
popularity, and threw much light on &e inner tendencies 
of the later pietists. Among imitators of Schiller’s lyrical 
poetry the best were Matwison and Balis-Seewis ; but 
they were more successful in reproducing his moral feeling 
than in rivalling his high art For many years the stage 
was in the possession of Iffland (1759-1814)and Kotsebue 
(1761-1819). The former, who was a distinguished actor, 
wrote dramas chiefly of domestic interest They are 
without genius, but had tiie merit of almost displacing the 
foolish mediffival plays of Goethe’s imitators. Kotzebue 
was a most prolific writer; and although he had no 
imaginaidon, a^ wrote merely to catch the applause of the 
moment, his comedies still deserve to be named among 
the few works of this class which have hitherto been pro* 
dnoed in Germany. 


A writer who exercised some influence over the youth 
of Goethe was Frederick Jacobi (1748-1M9). He was JaooM. 
the author of two romances, AlmiU and Woldemar^ in 
both of which there is a little of Wertheris senti- 
mentalism, although their main purpose is didactic. He 
alro mte a number of philoso^cal works. His main 
principle is that the sources of religion and morality 
m to be found in intuition; and hy a constant re* 
iteretion of this doctrine he worked in opposition to 
Spinoza, to Kant, and to Schelling. There are occasional 
fleams of philosophical genius in Jacobi, and he is of some 
interest to English readers because of the attention Sit 
William Hamilton appears to bave devoted to his writings. 

An author of a very different type, and of far greater 
eminence, was Jean Paul Richter, usually called Jean Paul Richter. 
(1763-1826). It is difficult to do justice to Jean 
Paul, for be commits almost every fault of which a writer 
of romance can be guilty ; he is at different times 
pedantic, extravagant, sentimental, and tedious. He pre- 
scribed for himself no limits ; everything that occurred 
to him at the moment of his writing went down exactly as 
it suggested itself. Yet it is impossible even to look into 
any of his innumerable books without recognizing his 

f snius. The work which has maintained the strongest 
old over the nation is perhaps his charming prose icfyU, 

Die Fltgeljah^e (<<The Years of Wild Gate”); but his 
great romance, Titan^ and the less ambitious 
or Flower, Fruit, and Thom Pieces,” have also kept their 
place as works of permanent excellence. The most admir- 
able quality of Richter is his humour. No German writer 
plays with his subject more delightfully, and he produces 
his most striking effects in dealing with the simplest, most 
unpretending relations of life. He is usually veiy near the 
sources of pathos when he smiles, and Jean Paul’s pathos, 
at its best, is full of power, awakening the deepret feeling 
by its obvious sincerity. Sometimes it is associated witli 
lofty imagination, as in the famous dream in which he de- 
scribes a universe without religion. His feeling for the 
periodic changes of season in nature is that of a poet in the 
highest sense, his descriptions of spring being perhaps un- 
surpassed for their glowing yet tender beauty. To his otlier 
excellences we must add the manly spirit which led him 
to scoff, occasionally without due measure, at every kind 
of vulgarity and pretence, and at the same time pre- 
served in its original freshness bis sympathy with bis 
fellow-men and his passion for their enlightenment and 


progress. 

The most important literary movement which originated Bonu» 
duringthe lifetimeof Goethe was thatof the Romantic school, 
whose leading members at first attached themselves to him, 
but gradually diverged more and more from his spirit. The 
rise of the school was in some measure due to the phihv 
I Sophy of Fichte, whose theory of the ego as the principlu 
; wfeeb freely creates its own world gave new importance to 
' the individual as opposed to law and convention. Schelling 
I still more effectually prepared the way for the Romanticists 
! by his poetic treatment of the relations between the 
mind and nature ; and several of his disciples, especially 
Steffens, worked in the same direction by dwelling on the 
possibilities of mystery in human life and in the external 
world The aim of the Romantic school was to assert for 
modern feeling the right of a freer, more varied utterence 
than 5an be provided for it by the forms of classic literal 
ture. They were not in sympathy with their own time ; 
they found it tame, prosaic, colourless; and to enrich 
it with new elements they went back to medievalism, 
in which, as they conceiv^ it, daily life had not been 
i divorced from poetry. They drew enthusiastic pictures of 
I the Middle Agre, of the charms of chivaliy, of the loyalty of 
I each class to the class above it and to society as a whole, 
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of the devout piety which was sopposed to regulate the 
conduct of prince and peasant alike, and which revealed 
itself in splendid architecture and a gorgeous ritual With 
a like purpose the Romanticists pointed to Oriental life, and 
be^ the serious study of Sanskrit and Persian poetry. 
The chief writers whom they oppos^ to the classical poets 
both of antiquity and of modern times were Shakespeare 
and Calderon ; but they also brought to light many medi- 
eval authors who had previously been neglected, and stimu- 
lated the Germans to a systematic study of the whole of 
tlieir past literature. 

The Romanticists did not strike out a wholly original 
path, for chore were in the writiugs of Lessing, Goethe, and 
Scliiller— especially of Goethe— elements in full Imrmony 
with all that was best in the new tendency. They were 
guilty of grotesque exaggeration in their descriptions of the 
superior happiness of medinval nations and Oriental peoples, 
and they did much harm by checking the rising appreci- 
ation of measure and order in literary form which had been 
encouraged by the groat classical writers, In practical life, 
too, their labours led to results opposed to the progressive 
tendencies of the age ; for in the case of many adherents 
of the Romantic school, enthusiasm for the Middle Ages 
soon ceased to be a mere literary fancy, — they strove to re- 
produce obsolete niodimval ideas. Large numbers of them 
joined tlie Catholic Church, and became the most vehement 
opponents of siiiritual and political freedom. Still the 
Romanticists gave prominence to certain vital principles. 
That we now feel the charm of what was great and beauti- 
ful in the Middle Ages, is in part the result of their teach- 
ing ; and to some extent we owe to them the recognition of 
deeper elements in the world than reason can formulate, and 
the conviction that the thought of each age must create for 
itself a medium of expression adapted to its special nature. 

The writer known os the prophet of the Romantic school 
NovoUb. was Frederick von Hardenberg, generally called Novalls 
(1772-1801). In his unfinished romance, Heinrich von 
Ofterdingen, he revealed a mystical and sensitive spirit, 
penetrated by religious aspiration, and feeling itself Ul at 
ease in the hard rough world. These qualities are still 
more pathetically expressed in his poems, the best perhaps 
being those in which he directly utters 8])iritual emotions. 
Th« The critical leaders of the school were the brothers August 
brotheri Vilhelm von Schlegel (1767-1845) and Friedrich von 
Sc egei. ggjjjgggj (1772-1829). It is to be feared that many 

mainly from Seine’s malicious caricature. In reality, 
although destitute of creative power, he was a man of great 
mtellectual distinction. His translations from Shakespeare 
are masterly, and his rendering of Calderon has also genuine 
merit He did much to promote the scientific study of 
Sanskrit, and his lectures on dramatic art and literatnre, and 
on the theoiy and history of plastic art, contain many fruit- 
ful suggestions. Friedrich von Schlegel, who was a writer 
of greater depth and versatility than his brother, caused 
much scandal by his romance, Ludndt, in which the school 
appeared for the moment as a powerfully dissolving force 
in regard to the most sacred of human relations. His most 
important work, however, is his HitUi/ry of Ancient and 
Modem LUeratwre, Throughout his exposition he is a 
propagandist of his special ideas; but the book is of 
lastiug importance as the earliest attempt to present a 
systematic view of literary development os a whole. The 
period in which the brothers worked most effectually for 
their sdiool was between 1796 and 1800, when they lived 
in Jena, and formed the centre of a brilliant circle which 
included Fichte, Sohelling, Tieck, and Wilhelm von Hum- 
boldt Here they edited the Athenanm, in which tiiay 
chastised feeble and pretentious writen, and awoke 
geoeial interest in medimval art and literature, and iu the 


systems of philosophy that harmonised with their special 
tendency. 

The most prodnodve, and for a time the most famous, 
writer of the Romantic school was Ludwig Tieck (1773- Tlack» 
1858). Many of the smaller tales in his PhanUme have 
not yet lost their interest. They are, indeed, as far as ^ 
sible from representing the real life of medUmvalism, not 
they have a mystic and fairy-like charm which is not the 
less powerful because it is purely imaginative. In his later 
novels he took his themes from modem life, and they dis- 
play a remarkable talent for keen and searching satire. 

Most of them, however, are already practically forgotten, 
for Tieck was unable to give form to his ideas, and 
his imagination was wayward and eccentric. In his 
lyrical poetry he seldom touches a true note, and hia 
aramas have no high qualities to make up for their utter 
and deliberate lack of plan. Yet his dramatic criticism, 
of which he wrote a great deal in Dresden, — where he lived 
for many years, the centre of an adorins body of disciples,— 
is often happy and suggestive ; and his completion of 
BchlegePs translation of Shiskespeare is poetic in feeling, and 
indicates a rare mastery of language and versification. A 
writer of less importance, but who exercised considerable 
inflnence over Tieck at an early period of his career, was 
W, H. Wackenroder (1772-98), whose Phaniaeien Ufnir 
die Eunst (“ Fancies concerning Art ") was published by 
Tieck after the writer’s early death. Both iu this book aud 
in hia Overflowings from the Heart of an ArUoving Friar he 
expresses a deep feeling for Ohristian, especially allegoric, 
art He was here in full sympathy with the whole 
Romantic school, which derived intense delight from the 
spiritual art of the early mediaeval painters, but cared 
little for the noble beauty of Greek art or of the art of the 
Renaissance. 

Among the authors who wrote in the spirit of the 
Romantic school, aud who were for a long time extremely 
popular, one of the chief was E. T. A. Hoffmann (1776- 
1822). His treatment of ghostly and horrible themes is 
often very grotesque ; but he has flashes of vivid narrar 
tivo which indicate a deep appreciation of some of 
the more mysterious aspects of Immau nature. Clemeue 
Breutano (1777-1842) was oue of the most ambitious of 
the Romanticists, and he had originalify both of thought 
and fancy ; but he was too confused, too indifferent to 
form, to produce more than a passing impression. Of far 
more enduring excellence than anything he himself wrote 
was Dee Kn^en Wunderhem, a book of popular lyrics 
which he collected with his brothe^in-law, Achim von 
Amim. Amim (1781-1831) revealed imamnation and 
feeling in his Kronenwdehter (** Guardians of we Crown ”) ; 
and his Counteee Dolores gives evidence of great natural 
power. His works, however, suffer the penalty which 
attaches to the total neglect of art De La Motte 
Fouqud (1777-1843) does not, iu the majority of his Fonqi^ 
writings, rise above the level of hb fellows ; like Aem, 
he usi^y lacks cleame^ precision, and genoinelv human 
interest But in one little book, Undine^ he a^ved a 
masterpiece. This charming tade, with its sweetness, 
athos, and dream-like beauty, is now above criticism ; it 
as taken its place as one of the sdect class of creations 
which appeal to all the worlds and do not de^nd for their 
popularity on the tendencies it n particular time. Joeeph 
von Eichendorff (1786-1857) is an adherent of ttia 
Romantic sdioot only in tome of his tales ; his lyrics com- 
bine its depth of emotion with dear and musical expression, 
and bis best stories are written in a frank and attractive 
style. Adelbert von Chamisso (1781-1838), althoagh 
nsually classed as to some extent a Romanticist^ has none 
of the dreaminess and mysticism of the a^ooL He 
becune a German both in bought and feeling; but hia 
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ofdired and Tigorona ttyle pnaenta many tiaeea of his 
Rrench ongiii. He is now ohiafly remembered by PeUr 
SehimUdj a tele of quaint and sugg^ve humour. The 
most distinguished dramatist of tee Bomantic school 
wu Heinrich too Kleist (1776-1811), whose dramas were 
not represented till after his death, but have since then 
attract^ much attention. Some of his characters are con- 
ceived with great vigour, but in his tragic motives he lacks 
invention, a^ all his works are more or leas marred by 
Fate- morbid sentimentalism. Allied to the Romantic school, 
tragedy, although not directly connected with it, were the writers 
of the so-called fate-tragedies. The originator of this 
curious class of works was Werner (1 7 68-1823). It would 
be difficult to imagine a more trivial conception of fate than 
that which he develops in his Tvfenty-FouHh of February ^ 
which represents a series of disasters as occurring at inter- 
vals on a particular day in consequence of a father’s curse. 
The notion, however, struck the popular fancy, and for ten 
years even Kotsebue could not contest the supremacy of 
the fate-tragedians. The chief followers of Werner were 
Milliner and Huuwald. Franz Grillparzer (1791-1872) 
began his career with a play — Die Aknfrau (**Tb6 Ances- 
tress”) — in the style of these popular writers, but in his 
later tragedies he strove to attain classic force and dignity; 
and by at least one play, Sappho^ be achieved a place among 
the most distinguished German dramatists. 

Influence The whole life of Germany was to some extent influenced 
oi Ro- by the Romantic school. In politics it was represented, 
among othen^ by Joseph Gcirres, who anitated with con- 
^ ' stantly growing enthusiasm for the revivd of medievalism 
both in church and state. In philosophy Franz Xaver von 
Evader followed a like tendency by entering deeply into 
the spirit of Jacob Boehme’s mystical philosophy, and 
interpreting its principles in accordance with Catholic 
Schleier- doctrine. Frederick Schleiermacher (1768-1834^ was a 
macher. thorough Protestant, and his services to serious literaturo 
were incomparably higher than those of Baader. Ho was an 
admirable dialectician, and did more than any other writer 
to promote in Germany a sympathetic study of Plato. Yet 
there is a touch of Rt^manticism in the vague, shadowy, and 
mystic language in which he presents the elements of 
Philolo- Christian thought and life. The love of the Romantic 
gi^il writers for previous epochs of German history and litera- 
ture led to the great researches of the brothers Grimm, who 
founded the scientific study of the German language and 
of German antiquities. They were followed by many de- 
voted scholars, among whom may be named Beneke, Lach- 
mann, Moritz Haupt, and Franz Pfeiffer. The Oriental 
studies of the Romanticists also promoted comparative 
philology, which acquired something of the character it now 
bears through the labours of the iBustrious scholars, WU- 
helm von Humboldt and Franz Bopp. 

Patriotic During the calamitous period when Germany was 
^tlngg. beaten and humbled by Napoleon the Romantic school, by 
continually recalling tee past glories of the nation, con- 
tributed largely to tee revival of patriotic feeling. A like 
result was a^eved Fichte, whose addresses to the Ger- 
man people, delivered in Berlin while it was occupied by 
French soldiers, are models of fervid yet thoughtful and 
dignified eloquenca In the war of libmtion the popular 
excitement was expressed with great spirit by Theodor 
Korner (1791-1813) mid Ernst Moriti Ai^t (1769-1860). | 
Of these two writers Arndt is tee most poetic, but few | 
even of his lyrics have much literary value. To judge them 
fairly we must think ourselves back into the epoch in which 
the nation spontaneously arose to avenge its wrongs and 
assert its independence. It was as a writer of patriotic 
war-songs that Frederick Rfickert (178^-1866) opened his 
career. Afterwards he moved over a wide nmge, dis- 
tinguishing himself especially as a translator of Oriental 


poetry. He was master of almost eveijr form of lyrical 
expression, and had hardly less facility in narrative and 
didactic verse. As regards the substance of his poetry, he 
Is ^haps chiefly remarkable for the tone of calm resig- 
nation which he learned from his Eastern masters. In bL 
preference for Oriental modes of thought he has been 
followed in recent times by Daumer, Bodenstedt^ and other 
poets, who, however, chiefly aim at contrasting the ascetic 
ideab of Christianity with a gayer, brighter scheme of life. 

The whole movement had its origin, and was virtualty 
exhausted, in Goethe’s Wfemiicher Divan, 

Had the hopes of German patriots been realized after War of 
the war of liberation, literature might have profited by the Utera- 
growth of an intelligent nationfd spirit But the reward 
of the German people for their immense sacrifices was bitter 
opposition on the part of their Governments to every aBpi^ 
ation for freedom and unity. Arndt himself, who had 
done so much to kindle patriotic ardour, was dismissed 
in disgrace from his professorship at Bonn, which he 
did not regain till 1840, when Frederick William IV. 
mounted the Prussian throne. And the brothers Grimm 
with other scholars were ignominiously turned out of 
Gottinmn. The mass of the people lost interest in 
high thought and endeavour, and nourished itself on 
w^ poetry like the Urania of Tiedge, and detestable 
novels like those of Clauren. Yet even in poetry the period rTM—ii 
was not destitute of important names. Ludwig IJhland 
(1787-1862), whose first volume of poems appeared in 
1815, ranks with the greatest of modem lyrical writers. 

He is truly |)opular and patriotic in tone, yet his songs and 
ballads have an ease and grace of style which raise him 
far above any of the Romantic school. Uhland was the 
founder of the so-called Swabian school of poets, of whom Hwabion 
the most cultivated was Gustav Schwab. Other Swabian whuol. 
poets were Justinus Kemer, who attempted, not unsuccess- 
fully, to combine |)athoB and humour, and Eduard Morike, 
whose poetry is generally of a melancholy tone, relieved, 
however, by touches which indicate a fine sympathy with 
nature. The theatre was dominated by Haupach (1784- 
1852) and Freiherr von Auffenberg (1798-1857), the 
former reigning in Berlin, the latter in Carlsruhe. Bote 
had talent and knowledge of the stage, but there is neither 
genius nor art in their plays. Immermann (1796-1640), 
although not without poetic power, lacked the faculty 
of controlling his dramatic conceptions. He was more 
successful in romance — his Fjrigonent and still more bis 
Miinchhaueni, displaying vivid fancy and a'quaintly original 
humour. Sir Walter Scott, who was deeply influence by 
German literature, ref>aid his obligations by influencing it 
in turn. One of the best of his imitators was Wilhelm 
Hauff (1802-1827), who had the merit of nearly putting 
an end to Clauren’s popularity by satirizing his style. 

HaufiTs chief work was LidUenUein, which excited hopes 
that were too soon extinguished by death. Wilhelm 
Haring, known as Wilibald Alexis (1798-1876), also began 
as an imitator of Scott, but he afterwards wrote more 
original historical romances, the scenes of which he laid 
in Brandenburg. Johanna Schopenhauer, mother of tee 
philosopher, was considered in her day an attractive writer 
of romance, but she is now remembered only for the sake 
of her son. She was surpassed in vigour of thought and 
style by Caroline Fichler (1769-1843), who wrote several 
well-known historical novels. 

Throughout the whole of this period Germany maintemed 
her eminence in dossil study, contributions of the highest 
importance to tee knowledge of ancient life being made by 
Wolf, Hermann, Boeckh, and Otfried Mtiller.^ In history Hlstoiy 
she produced several writers of distinction. Spittler (1752- 
1810) was a worthy successor of Justus Moser in the fm 
and artistic treatment of historical subjects; in youth he 
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mu kindlj treated byLeBeiog, whose dear style he appean 
to have taken as his inodeL Johannes von Milller 
(1752-1809), the historian of Switzerland, used to be con- 
sidered by the Germans an eloquent writer, almost a prose 
poet, but he is now generally regarded as an affected 
rhetorician, burner, in his chief work, Hidory of the 
Hohemiaifm^ gave forth the results of deep research in an 
animated and vigorous narrative Sohlosser, author of a 
Hidory of dye Eighteenth Centvry^ was also an historian who 
combined purity and strength of style with learning. 
Niebuhr, in his Eomm Hietory^ pushed Lis Sfiepdcism too 
far, but he profoundly modified opinion in regard to the 
tests of historic credibility. 

Vlll. The Lated Period, — ^With the death of Goethe in 
1832 began a new era in German literature, an era not 
yet clos^. The period has been one of intense political 
excitement In 1848 the national aspiration for freedom 
and unity found decisive expression in action; since that 
time Germany has achieved unity by the sword, while she 
still slowly feels her way towards freedom. It was inevit- 
able that in such an epoch much of the best energy of the 
nation should be devoted to politics, but there has also 
been great literary activity— activity deeply influenced by 
die practical struggles, hopes, and fears of the time. 

Philo- Philosophical speculation has been continued without 
•ophy. interruption, and in many respects it has been, and still 
is, the deepest current in the intellectual life of Germany. 
From 1818 till his death in 1631, when he was a professor 
Behoolofin Berlin, Hegel dominated the highest thought His vast 
BfgeL system, in which he attempted to explain the ultimate facts 
of the world and to bind by a chain of deductive reasoning 
the elements of all knowledge, found enthusiastic adherents 
among the more ambitious of the younger literary men, 
and for many years after his death it determine the 
chfuracter of their work. Gradually, however, the school 
brolm up into three distinct divisions, the right, the centre, 
and the left. Of these the must active were the members 
of the latter party, who interpreted Hegel’s doctrine in a 
revolutionary sense. Arnold Huge, one of the most bril- 
liant writers of the school, applied Heeelianism to politics, 
in which he associated himself with the extreme ndicals. 
David Friedrich Strauss, who also started as a follower of 
Hegel, in his memorable Jesu resolved the narratives 
of the Gospels into a series of myths, and found the vital 
element of Christianity in its spiritual teaching. Feue^ 
bach, going still further, warred against all religion, urging 
that it should be replaced by a sentiment of humanity. 
While the different sections of Hegelians opposed each 
other, Schdling developed the later phases of his system ; 
and thought was turned into a new channel by Herbert, 
whose psychological work has been carried on at a later 
time by Lotze. Krause also attracted attention by philo- 
sophic^ ideas through which he aimed at solving the 
practical difficulties of modem life. Ulrici and the younger 
Fichte have exercised considerable influence as me 
advocates of a pantheistic doctrine by which they endeavour 
to reconcile rmigion and science. None of these names, 
however, have the importance which attaches to that of 
St hopen- Aitilur Schopenhauer, who, although his chief book was 
hjuior. written in the lifetime of Goethe, did not secure a hearing 
until long afterwards. At the present time he stirs deeper 
interest than any other thinker. German philosophers 
have,as a rule, been utterly indifferent to style, but Schopen- 
hauer’s prose is clear, firm, and graceful, and to this fact 
he owes much of his popularity. He expressed bitter con- 
tempt for his philosopmoal contemporaries, and, going back 
to Kant^ daimed to have corrected and completed Ida 
system. His main doctrine is that will is the fundasuntal 
principle of existence ; but his importance arises less from 
his abstract teaching than from his descriptions of the 


misery of human life. History seemed to him but a 
record of turmoil and wretchedness ; and there is high 
literary genius as well as mml earnestness in his grapMc 
and scornful pictures of the darker aspects of the world. 
Eduard von Hartmann, the latest original philosopher of 
Germany, works on essentially the same lines, but seeks to 
reconcile Schopenhauer not only with Hegel and Scbdling 
but with Leibnitz. 

The ^wth of scienee has been one of the most powerful Sdenos 
factors m the recent intellectual development of Germany, 
and some of the best books of the period have been works 
presenting in a popular form the results of scientific labour. 

Among these the first place still belongs to the Comoe 
of Alexander von Humboldt. Its fundamental conceptions Hum- 
are no longer in full accordance with the best thought ; 
but it is made enduringly impressive by the writer’s power 
’ of handling vast masses of facts, by his poetic feeling for 
the beauty and the order of nature, and by the purity and 
nobility of his style. Some of the greatest men of science, 
such as Liebig, Virchow, and Helmholtz, have also made 
admirable attempts to render their subjects intelligible and 
interesting to ordinary readers. Biichner and Vogt have 
considerable merit as popular scientific authors, but their 
writings are marred by a polemical tendency, which 
induces them to dogmatize on metaphysical questions be- 
yond their proper range. 

In historical literature Germany has recently produced HIk- 
many eminent writers. The historian who enjoys thei>oriaiia 
widest popularity is Leopold Banke, who has instructed two 
generations by communicating in an agreeable style the 
results of extensive research in many different fields of in- 
quiry, Gervinus acquired a permanent place as an historian 
ij his excellent Ilidory of the Nineteenth Century, Works 
of high value have also proceeded from Giesebrecbt, who has 
written on the Holy Roman Empire with enthusiastic 
appreciation of the great emperors; from Droysen, the 
diUgent historian of Prussia; from Dahlmann, whose 
labours included German, English, French, and Danish 
history ; from Hausser, whose masterpiece is an elaborate 
history of Germany since the death of Frederick the Great ; 
from Waitz, the chief authority on the growth of the Ger- 
man constitution ; from Sybel, by whose researches much 
new light has been thrown on the French Revolution ; from 
Mommsen, the vigorous historian of ancient Rome ; and 
from OurtiuB, whose history of Greece is not more remark- 
aole for its learning than for the dear and attractive 
arrangement of its materials. Of late years much attention 
has been devoted to ^^Culturgeschichte,” which describes the 
life of a people in all its pmuies, either through the whole 
past or during a particular epoch. A favourable example 
of works of this otass is Karl Biedermann’s Germany in the 
Eighteenth Century. 

Recent German literature is extraordinarily rich in his- 
tories of the individual elements of intellectual development 
In its histories of philosophy it is absolutely supreme. Hegel 
stiU tanks as one of the ^eatest historians of philosophy, 
although the value of his expositions is lowered by a 
tendency to find his own doctrine in preceding thinkers. 
Erdmann, Schwegler, and Ueberweg were among Ae most 
important workers in the same denartment; and with them 
may be named Kuno Fischer, who writes the history of 
philoBophy with a striking power of tympathetic appreci- 
ation and in a fascinating literary style. Less attractive 
in manner than Fischer, Lange, in his Hidory of 
Mm, did full justice for the first time to the different 
phases of materialistic jhilosophy, and is especially happy 
in the s^ with which he traces the growth of a re^* 
nition of law in the phenomena of nature. Since Lesring, 
sesthetici have always formed a prominent bianch of 
philosophy among the Germans ; s^ they have hardly 
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bten kn siioeaasfiil is hiitoiiaiis of irt tlm is liistoriaDs 
of iiiefeH»1i.jrsm High distinction has been achisTodiamonff 
other art historiai^ by Kugler, Viscberi Carrihre, and 
Ldbke. Of historians of literature, especially Qennan 
literature, there is almost a small army. One of the 
earliest of these was Qervinus, who, although hU critical 
canons are not now in favour, had an unusi^ faculty for 
grouping his materials and sharply defining what seemed 
to him the essential qualities of particular writers and 
movements. The history o{ German literature by Vilmar, 
although written in an eloquent style, is too partial in its 
judgments to have permanent value. Koberstein is 
remarkable rather for industry than for insight ; but the 
literary histories of Julian Schmidt and Gottschall are both 
marked by decisive, often penetrating, critical judgment. 
One of the best works of this kind for style, thought, and 
research is Hettner’s elaborate History of LUerature in the 
Eighteenth Century 

Hbh The Germans possess a vast mass of biographical litera- 

s»phir» ture, a large proportion of which is rendered almost worth- 
lass by inartistic treatment. Luther alone forms the sub- 
ject of more than one hundred and fifty biographies ; yet a 
satisfactory study of the Reformer has still to be written. In 
reoenttimes, how^ever, there has been amarked improvement, 
several biographers having conscientiously striven not only 
to be thorough in research but to write simply, clearly, and 
vividly. The first to set a good example was Vamhagen 
von Ense, whose numerous biographies are masterpieces of 
well ordered and dignified prose. Germany owes an ad- 
mirable biography of Ulrich von Hutten to Strauss, who 
also wrote interesting sketches of several prominent modem 
authora Other biographies which deserve mention are 
Karl Grim’s philosophical study of Feuerbach, Hosenkranz’s 
scholar-like life of Diderot, and Justi’s life of Winckelmann. 
Thh popularity of Mr Lewes’s life of Goethe for a long time 
deterred German writers from touching a subject he had 
handled with so much talent ; but of late there has been a 
remarkable revival of interest in Goethe, and Hermann 
Grimm has ventured to present a fresh study of his intel- 
lectual and moral character. 

Mainrieh In imaginative literature the greatest writer of the latest 

BsIm, period is Heinrich Heine. No German writer since Goethe 
and Schiller has excited so much interest throughout 
Europe, and among the Germans themselves bis fame is 
steadily rising. He professed to care little for what men 
said of his poetry, yet it is mainly as a lyrical poet that his 
name lives. His Euch der Lieder is one of the most 
fascinating collections of lyrics in European literature. 
Although a deadly enemy of the Romantic school, he had 
moods, especially in youth, in which he shared its dreami- 
ness and mysticism ; and these qualities he expressed in 
some of his best songs, but with perfect grace of style 
aild melody. He struck with equally finished art chords 
of passion and aspiration beyond &e range of even the chief 
Romanticists, for Heine was in every respect a modern man, 
penetrated by a love of freedom, and by a high enthusiasm 
for beauty. Except Goethe, no other German poet achieves 
his effects by such simple means ; with the language of 
a village maiden he gives shape to feelings and ideas of 
exquisite refinement and subtlety. His satirical poems 
are sometimes gross and cynical; but none of them are 
without touches of humour. In his prom, which deals 
with a wide range of subjects, be is rather French 
than German in his love of sparkling epigram and 
biting wit Almost every theme, however sacred, gives 
&ine occasion for mockery, but in the midst of cruel 
laughter he is often restraint by a pathetic memoir, which 
he expresses with unsurpassed delicacy. This combination 
of pathos, wit, and humour gives him a unique place in the 
literature of 1^ country. 


Platen, who belongs rather to the previous period, was PktM. 
one of the many writers whom Heine bitterly attacked, but 
he was a poet of considerable power. Like Heine hin^f, 
he failed in the drama ; and even in his successful writings 
he is not remarkable for wealth of thought or depth of 
feeling. His odes and sonnets, however, are in language 
and metre so artistically finished as to rank among the b^ 
classical poems of modern times. Borne was another writer 
whose fame, although the two men were at one time warm 
friends, suffered from Heine’s satire. He was a manly 
literary critic, and as a political writer dealt at the deimotio 
Governments of Germany blows which they keenly felt 

A school of writers known as Young Germany was deeply Yenm 
infiuenced by Heine, and had the good fortune to beOw- 
singled out for persecution by the confederate diet. Their 
object was to effect a complete revolution in the political 
and social institutions of Germany, and at the same time 
they became the propagandists of ideas intended to under 
mine the church. The most important member of the 
school was Karl Gutzkow, who wrote a number of dramas 
which maintain their hold of the stage. He was also the 
author of many romances, of which the chief were Die 
Ritter vom GeUte (*‘Tbe Knights of the Mind”) and Der 
Zauherer von Rom (^*The Magician of Rome”). These 
works are of enormous length, and their polemical tendency 
lias already begun to weaken their interest. But the lead- 
ing characters are genuine creations, and the incidents are 
interwoven with great artistic skill Heinrich Laube, 
another member of the group, is the author of an historical 
romance, The Ge}nnaH War^ which represents, in a clear, 
fresh, and vivid style, the condition of Germany during 
the Thirty Years’ War. He has also enriched the stage 
with several excellent plays. Less important authors assiK 
elated with these writers were Gustav Kiihne, Theodor 
Mundt, and Lndolt Wieubarg--the latter universally re- 
cognize as a keen and vigorous critic. 

The novel has acquire the same important place in 
Germany as in France and England, and it need scarcely 
be said that the vast megority of works of this class are 
forgotten almost as soon as they are issued. One of the 
most distinguished of recent novelists is Gustav Freytag, 
whose chief work, Soil nnd Hahen Debit and Credit”), 
is a study of commercial life intensely realistic in tendency. 

Lately he has undertaken a series of romances. Die Ahnen 
(«The Forefathers”), intended to represent in a Highly 
poetic form the different epochs of German history. Im- 
portant historical romances have been written b^ Levin 
Schilcking, who is remarkable for bis power of vividly con- 
ceiving character. The Countess Ida Hahn-Hahn is the 
writer of a number of novels in an extificial style, affect- 
ing to represent good society. Her manner has been 
cleverly satirized by Fanny Lewald, who is one of the besf 
German novelists, keen and true in observation of life, and 
artistic in method. Paul Heyse’s short tales have firmness 
of outline, and are at the same time full of delicate grace ; 
as a writer of elaborate romance, he has also achieved suc- 
cess. The humour of Hackllinder is generally considered 
to surpass that of any other recent writer; and among the 
novelists of simple village life Auerbach easily takes the 
first place. Fr^erick Spielhagen has penetrated deeply 
into the spirit of the age, and in Problmatieehs Nalnren 
(<* Problematic Natures”) and other works reveals its 
tendencies with cultivated imaginative force. The novels 
of Fritz Reuter, although written in Platt Deutsch, take 
high rank; they are fresh in style, and combine keen 
olmervation of life with a fine appreciation of comic effect. 

Contemporary literature has not, as in England, been Dranut- 
divorced from the stage ; the best imaginative writers find tiQ 
scope for their energies in work for the theatre. Besides 
Gutzkow and Laul^, Gottschall has been a fertile writer 
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both of tragedy and comedy; Freytag alao^ and ftats, 
are original dramatic authors. The dramas of Ohriatiaa 
Orabbe, full of eccentricity, but with a certain wild power^ 
originated a movement reeembling to soma extent riiat 
of the Sturm und Drang’’ poets. Its chief representative 
was Hebbel, a writer endowed with imaginative gifts, but 
who marred every play by affectation and extravagance. 
Freiherr von Miinch-Bellinghausen, known as Friedrich 
Halm, author of Ber FedUer wm Ra/venna The Gladi- 
ator of Ravenna”), and Mosenthal, author of 
achieved distinction by aiming at something higher than 
mere stage effect Paul Lindau is the author of some 
refined comedies, and Adolf Wilbrandt has written hoik 
comedies and tragedies which meet the taste of Vienna. 
Oiarlotte Birch-Pfeiffer and Roderich Benedix were prolific 
writers of plays with the sort of merit that belongs to an 
intimate knowledge of the technicd necessities of the stage. 

Many recent writers have attempted lyrical and narrative 
)oetr)*, some of them with sufficient power to maintain 
arortbily the traditions of German literature. From about 
1830 onwards, a group of Austrian poets, more or less 
political in tendency, commanded the respect of all 
Germans. The chief was Count von Auersperg, who 
assumed the name of Anastasias Griin. His first important 
work was WeUh of a Vienna Poet^ published in 1831, but 
his fame rests chiefly on two volumes of lyrics issued some 
years later. He had enthusiastic faith in the future, and 
expresses his hopes in verses full of colour, sometimes 
brilliant and effective. Another Austrian writer, Nicholas 
Strehlenau, generally called Lenau, gives powerful utterance 
in several poems to the sorrows of a deeply melancholy 
natura Meissner and Hartmann, Bohemian poets, have a 
considerable reputation, the latter as a writer of great 
artistic merit, the former as a poet of vivid imagination and 
free sympathies. Leopold Schefer was for a long time a 
popular poet, and the genial optimism of his chief book, 
the Laimbrerier^ is interesting because of the contrast 
it presents to the pessimist tone of more recent 
writers. Before the revolutionary movements of 1848 a 
number of writers attempted to force poetry into the ser- 
vice of freedom. Of these one of the best known is 
Herwegh. He advocated liberty with a vehemence that 
won for him immense popularity, but the interest of his 
writi^ is rather historical than literary. Ferdinand 
Freiligrath was of a more truly poetic temperament His 
poems, although without delicacy, have graphic force, and 
in his earlier writings he displays a remarlmble talent for 
reproducing the gorgeous colours of tropical landscape. 
Other poets who have made verse a means of awakening 
in the popular mind a passion for political justice are 
Hoffmann von Fallerdeben, who has a considerable com- 
iDwd of musical expression, and Franz Dingelstedt, a veiv 
satile writer who hu done good work as a novelist and 
dramatist Oottschall, already named as a dramatist and an 
historian of literature, began as a political poet, but after- 


wards gave evidence of disinterested imagInaHmi la two 
narrative poems, and iRmo. The lyrics of Emmaaael 
Geibel, some of which are also politick, wiih a conservative 
tendency, have found favour with neariy all classes ; riiey 
reveal a gentle and refined spirit, and are written with 
something of Uhland’s grace. Among the most distin^ 
guished contemporary writers is Robert Hamerling, whose 
poetry is remarkable for the boldness of its conceptions 
and its almost vehement passion. 

Since the middle of the 18th century Germany has never Vom h 
been without writers of deep thought and vast research ; Oennu 
and in her supreme writers — in Lessing, GoeUie,^^ 
Schiller, and Heine— these qualities have been asso- 
ciated with a feeling for artistic finish which has not 
been surpassed in England or even in France. But the 
tendency of German authors beneath the highest rank has 
been to neglect the laws of expression. Thus there is ia 
Germany an extraordinary quantity of literature which, 
although the result of great labour, and full of ideas, makes 
intolerable demands on the patience of readers. The lack 
of measure and precision has in many cases deprived of 
nearly all value powers of imagination, reason, and indus^ 
try, which would have made the literary fortune of a 
Frenchman. This deficiency of style is in some degree 
explained by the fact that an undue proportion of German 
literature has hitherto been addressed, not to the public, 
but to specialists, who naturally concern themselves more 
with substance than with form. During the present 
generation there have been symptoms of a remarkaUe 
change. Ever since the Germans began to feel that they 
are one people, and to strive after political unity, an in- 
creasing number of scholars and thinkers have displayed an 
ambition to extend their influence, while several imagina- 
tive writers have consciously appealed to the nation as a 
whole. The inevitable result has been that they have aimed 
at more methodical arrangement than their predecessors, 
and have cultivated greater force, simplicitv, and directness 
of speech. Nothing has fostered this wholesome tendency 
so much as the growing respect of the nation for the great 
masters of its lai^age, a respect indicated by the new edi- 
tions of their wrings which appear year after year. The 
higher class of poets, dramatists, and novelists have also 
profited by the deepening conviction that the function of 
art is not to battle with practical evils, but to create a 
world of ideal beauty in which the mind may find refuge 
from the perplexities of real life. 

BibliogrtMhy. ^Kohetaiein, Chrtmdriss der deutechen Naiitmal- 
liUratur ; Uenrinus, OeechiehU der poetieehen NationallUeraiur der 
Deutechen ; Yilmar, Vorleewtgen nler die QeechiekU der d e utee hee 
JVotiofiaZfitenUtfr ; Gosdeke, Orundriee cur Oeeehitilde der deuteeken 
JHehtung; Kun, QeeehidiU der deiUechen LiUratwri Hettner. 

dee Jahrlwmderie \ JulUn Sohmidt, Ge- 
eckiekU ate geietigen Lehene in DeuiecMand wn Leibniz bie mf 
Leeeinfe Tod^ and OeeehiehU der de/iUedien LUerabur im liM* 
Jahrhwiideri ; Oottuhsll, OeeMskU der deiUechen NaHenallUeredwr 
in der ereten B(Ofte dee JttMiy/niderte\ Gostwick and Hairioon, 

(hUlinee (f German LUertUure, ( J. 81. ) 


Index. 


AcadvalM, 471. 
AdSlttlda, qneen, 468. 
Adminlitratloii, 468. 
Adolf at Nommi. 486. 
Afiiii, ompreH, 467. 
Agrloultare, 461. 

Albeit I. of AuitrU, 488. 
Albert XL, 48a 
Alemannl, 47a 
Alemeniilan laugiiege, 

6ia 

AImmo taken b/Fnwoe, 
608i rertoTid to Oerw 
inanj, 6ia 
AfllmaAdSL 
Aaoo, arehblilioSb 467. 
Aria. 447. 


Arminlni. 476. 

Army, itat l ettei of, 467 ; 

aaelent, 47a 
Arndt, EmatUorltB, 648. 
Arndt, Johann, 688. 
Axntm, Aehim too, 648. 
Amnlf, 461. 

Aabhaffenbnrg, oonoordat 
of, 48a 


AttUa,476. 

Ana, Hartmann von, 688. 
Anpbarf eonf emion, 486 { 
paaea of, 488. 

Anatrla araotad a doofay, 
480; wan at, with the 
TuxkM, 486; andar 


Marla Tharaia, 608; 
ahattered by Napoleon, 
604; Prumla*! Jeakmay 
of, 606, 606; ravolil- 
tlon of 164a 607; w 
with X>rnMla 611. 

Ballade, early, 684. 


Bardltna, 681 
BaBadow,64a 
Bararla 476; Inoorp^ 
rated by Chariamajia 
478. 

Banuian lanfaaft, 617. 
Bae enteara 468. 

B aatreot ausar, 461. 


Barengar of Lombardy, 
48a 

Berlin aaaembly, 607. 
Barthold the monk, 68a 
BlbUognsihy, 471 614, 

646. 

Btofraphy, wiUan on, 
S46. 

Btamank, 511 611 
Boehma, Jaoob, 681 

Bonlfaaa 81 871 

Book teada 471 
Bowrtooa battle of, 481. 
Brandanbnif paniad to 
Fredarkk of Hohen- 
soUoni.4Sl 
Bnndt. Soboattan, 687. 


Braltanfald, battle of, 
60 a 

Bremer Bettriee, tn. 
firomen, trade of, 461. 
Brotealana of Bohemia, 


Carlibad daeraaa, 606. 
CathoUe leagne, 600. 

Chamlaao, 648. 
Ch a ito magna. 478. 


487. 

Brawerlaa 461. 
Broekaa, poat, 668. 
Bond, tka 606. 


Chai1aaMaital,4n. 
ChartaatlMQraat,47a 
Chartaatha Bald, 480 
Cbailea tba Fat, 46L 


Bnrgnndlaiis, 47a 
Bnrgnndy baqatatkad to 
Conrad IL, 467. 

Omaar, Jolloa, 47a 
Oaaala,46a 

Cannaaa, Henry lV.*a 

aa 46a 


CliaiiaaV.,467. 

Chariaa VI., 601. 
CharlaaVn,60a 
CbiafaanelaoaOta 
4lbUdaik,47a 
Chifaby, aft al, 46S| 
menraa ai, aa*. 



CUorMt«rpolMli,4U. 


GERMANY. 


647 



or,47S 

proM. Mr. 
Cliof«hititiiUct.iM. 

Chtidi and ititti rela- 
tlOM of (1670,018. 
CMm, ititlOlei or popa- 
tatlOBOf,467;lniperlol, 
4M-4t power of, 4M; 
InfliMieo o(, on lltem- 
tnrOi 681. 

ClTiUt.476. 

ClMdeel period of Utera* 
tare, 666 

(JUerice, revival of atudy 
07,688. 

Claadiu, Mafcttalae, 641. 
Cleivf under Charle- 
magne, 476. 

Climate, 46a 
ciovii, 47a 
Coal, 468. 

Coam-llne, 447. 
(^raeroe, 462 
Confederation of tribee, 
476. 

Confederatloii, German, 
606; North German, 
612 

Conrad 1., 488. 

Conrad 11,486 
Conrad 111., 489. . 
Conrad JV.. 428 
(^nrad von WUrsburg, 
624 

(Topper, 464 

Cotton manufacture. 468 
Council, flrit German, 
47a 

(Touit poetf, 631 
Crimean war, 609 
Crope, 461. 

Cniiade, flretand eecond, 
489. 

CruMde period, lltera* 
tare of, 628 
Currency, 464 
Cuetome parliament, 618. 
Cnetoma revenue, 406 
(^ittome union, 606 
Danei, aubjectlon of, 488. 
Danish war of 1848, 607; 

0(1864, 611. 

Debt, Imperial, 400 
Dialecta, 616. 

Didactic poeta, 686 
Diet rendered permanent, 
501; decay of, 606, 
reatored, 608 ; Im- 
perial (1871), 613 
Dleta, local, 494 
Drama, riae of, 686 : 

growth of, 689, 633 
Dukea, 477, 479. 

DUrer, Albert, 689. 

Dutch language, 616. 
Eckait, 686 

Edict of reatlttttlon, 600. 
Eduoatlon atatlatlca, 470. 
Elchendorff, 648. 

Electors, 498. 

Emigration atatiitica. 466. 
Emperor, title of, 479. 
Empire, conneslon of 
Germany with ih^ 484. 
Empire of 1871, 618 
Engllah llteretnre, in- 
fluence of, 613. 

Erfurt parliament, 604 
Eiciee, 486 

Henry TV^ 488; of 
Louie IV., 404 
Eiporte, 468. 

Fabiea w ri tere ef, 6li 
FeMrigedlei, 644 
Federal coondl atotlmici, 
464. 

Fobmgeriehia, 496. 
Ferdinand L, 494 
Ferdinend IL, 600. 
Ferdinand IIL, 601 
Fendeliaitt, 479; giowtli 
or,46L 

Mtte'Bphiloaephy. 641. 


Fine nrla, 474 
Flachart, Johann, 684 
Flilie 4 464 
Flaming, Panl, 684 
Foreign reeldenti^ 487. 
Poreita, 461. 

Fortreiaee, 487. 

Fouqnd, De la Motte, 644 
France, Otto's Invulon 
of, 488; war with 
Austria (1869), 610; 
with Germany (1870), 
618. 

Franeia 1., 104 
Franconian dynoaty, 488 
Frankfort aiMmhly, 606; 

peace of, 618 
Franklili kingdom, 474 
Frederick Barbaroasa, 
489. 

Frederick IX., 491 
Frederick 111, 494. 
Frederick IV., 494 
Frederick II. of Pruiaia 
(the Greet), 603, hia 
influence on literature, 
638 

Frederick William II. 

(Pruiwia)i 604. 
Fiederick William III. 

(Prusaia), 604 
Frederick WiUiam IV. 

(Prussia). 606. 
Freemen, 473 
French Revolution of 
1789, 604 • ita effect uti 
llteFature, 640 • of 
1880, 606, of 1848. 606 
Frisian language, 616 
Fruchtbriiigende Gesell- 
•chaft, 630 

Funds of the empire, 4G6 
Game. 464 

Gaatein convention, 611. 
Qaua 476 

Gellert, dramatiat, 683 
Geography, 447. 

Geology, 447. 

Qerhardt, Paul 630 
Qeiman kingdom, eoni- 
mancement of, 480; 
vonfadaration, 606. 
empire of 1871, 613 
Germanicut, 476 
Gero, margrave, 488. 
Gervlnua, liistonan, 644. 
Glelm, p^ 634 
Gods, ancient, 474. 
Goethe, 637 ; Imlutora of, 
641. 

Gold, 464 
Golden BuU, 496 
Goths, 476 

Gottfried of Straiburg, 
584 

Ghttingen achool of poets, 
640 

Gottached, dramatist. 683 
Gdti von Berllchingen, 
389. 

Government, 488. 
Graphite, 463. 

Gregory Vll. pope, 488. 
GrUlparaer, 643. 
Orimmelahraaen, 631 
Gryphloi, 680. 

Ondrun, 684. 

GUnther, poet, 638 
Gnatavua Adolphus, 664 
Raira.447. 

Hagedom^poet, 684 
Hambond poeta, 640 
Halle achool of poeta, 
664. 

Hambnrg. trade of. 468 
Ha ns ea t ic league. 498, 
496 

Hepehnrv. rise ofhonaeor, 
4981 neeeaaloii of. 4N 
Hordenbeii; 648 
Haitmau von Aue, 688. 
Hegel 644. 

Heliie, Relarieh. 644 
Helnee, Wilhelm, 64L 
HWgfn6iM46l6. 


Hemp mianfaetare, 464 
Henry L. 481 
Henry lln 484 
Henry HI., 487. 

Henry IV., 487. 

Henry V^ 484 
Henry VI , 494 
Henry VII., 494 
Henry the Lion, 494 
Henry the Frond, 489. 
Herder, 687. 

Heiie C aM rt dlatnrbencea, 
604 

High German language, 
617. 

/ff/dbbroJidMM; 628. 
History, 478. 

History, writers of, 536, 
643, 644. 

Hoffmannawaldau, 681. 
Hohenataufen dynaaty. 
480; llteratnre of the 
period. 623 

Holy Roman empire, 484; 

end of, 604. 

Hope, 461. 

Houses, atatlatlcs of, 464 
TIumeniata, 687. 
Humboldt, Alexander 
von. 644 

JIuBsite war, 496. 

Htttten, Ulrich von, 498, 
684 

Hymns. 689, 684. 

Iffland. dramatist, 641 
lllogitimscy, 464 
Impost cities, 498 
Imperial diet (1871), 613 
Imperial title, 479, 484. 
Imports, 4C8. 

IndustiicK, 464 
Investitures, war of, 488. 
Iron, 463. 

Islands, 447 

Italy, Invasion of, by 
Otto 1 , 483 : by Otto 
II, 486t by Uarba- 
rossa, 490, war In 
(1869), 610. 

Jacobi Friedrich, 641. 
Jesuit Influence, 600 
Joseph 11. 604. 

Jute manufacture, 469 
Kant. Immanuel, 640. 
Kanslelspraclien, 680. 
Klelst, E. C vou, 634. 
Kleist, lleluricli von, 643 
Klopatock. 686 
Kotaebuo. 641 
KrUgaufder Warthurg, 
686 . 

Lakes, 460. 

Language, 614. 
Languages, atatistica of, 
470 

Lavaiar, 640. 

Lead. 464. 

I.eamlng, monaetlc, 628. 
Leclireld,htttleof.484. 
Leibnits, 632. 

Leipelc. battle of, 664. 
Leopold I.. 608 
Leopold II, 604 
Leaaing^ 630 

Letters, atatlatlca of 460 
Liberalism In Prniala, 
610 

UbraiioB, 478 
Llchtenateln, 686. 

Llgnlta, 463. 

Linen manufacture. 469. 
Literary aodetiea, estab- 
lishment of. 630, 683 
Literature, 688 
Live atock, 461. 
Lohett,631. 

Lobenttela, poet, 631. 
Lorraine paaa e i to France, 
60S 

Lelliiir.480. 

Letbeir the flaxon. 489. 
lows the Pioua. 479. 

Lonie the Gannon, 414 
Looie the Child, 48L 
Louis d*Ontremer, 481 
Loiris IV., 4R 


Lonla XIV. of France, 
604 

Low Gennan language, 
616. 

iMMgdtUdy 584 
Luther, 497 : language 
of, 680 ; literary work 
of, 688. 

LUtaen, battle of, 301. 
Luxembourg dynaaty, 
494. 

Lyrics In age of chivalry, 

383, 689 ; rellgtooii, 

384. 

Hagyara, 481 ; defeat of, 
at Lechfeld, 484. 

Nuria Thersia, 608. 
Maroboduua, 476. 
Matthias, emperor, 499. 
Naurtce of Suony, 499 
Maximilian 1., 498 ; eii- 
couragoalltenturo, 687. 
Maximilian 11.. 499. 
MeiBteraknger, 684 
Mendelsaohn, Moses, 634. 
Merovingian kings, 477. 
Metals, 4.'i4 

Middle Gorman language, 
61H. 

Migrations of tribes, 476. 
Minerals. 468 
Mines, 462 
MItinesdiiger, 686. 
Minstrels, 688 
Miracle plays, 636. 
Modem High German 
language, 680. 

Monastic learning, 688. 
Money, 466. 

Moacheruacli, 631 
Moser, Justus 636 
Mushclm, 636. 

Mountains, 448. 

Murner, Thomas, 687. 
Mysteries. 686. 

Mystics, 686. 

Mytliology. ancient, 474 
Napoleon Bonaparte, 604. 
Napoleon 111^ 518 
Sarrenithiit, 687. 
National Liberals. 612. 
National literature, 636, 
643. 

Navy, NUtlaticsuf, 464 
KvucliAtol affair. 610. 
Newspapers, 478. 
AiMuHgtnfied, 684. 
Nicolai, 634 

Nlmegueii, peace of, 608 
Nobles, increase of. 4K4 . 
mediate, 486, discon- 
tent ot, 498. 

North German Confedera- 
tion, 618 
Northmen. 481, 

Novalls, 648. 

Novullsta, modem, 646. 
Observatories, 472. 
Occupations, statistics of, 
464 

Old Oerroan language, 
616. 

Opitx, Martin, 680 
OUo 1., 484 
Otto II., 486. 

Otto 111., 486. 

Otto IV., 491. 
PapBcy.degraded Mote of, 
ttmp. Henry III.. 487. 
/Virrfvaf, 684. 

Patriotic writers, 686, 
648. 

I'easanta* war, 498 
PegniUscbdret, 631 
Petroleum. 463 
PfabIbUrger, 493 
Philip of HohoMUnfan, 
491. 

PhUologleel writen. 644 
PhUoaophy, devalopmeiit 
of, 638, popular 664; 
modern, 644. 

Phyaleel feetnrea, 447. 
Pletiatic movenMttt 634 
Pippin, 4n. 

Pippin of Aonttenia, 480. 


Plahia, 448, 449 
Plateeua, 448. 

Poetry, eneiont, 688; 
court, 681 ; didacllc, 
385; recent, 646, 
l*o1and, peitltlon of, 604 
Poles, early allegiance of, 
486. 

Population, atatiitica of, 
466 ; denalty of. 467. 
Porta, principal, 464 
Post-office, 460. 

Pragmatic lanotlona, 498, 
608. 

Prague, peace of, 611. 
Preaching, Influence of 
(ISth century), 526. 
Princlpalitlos, division of, 
493 

Prose, rile of, in litera- 
ture, 686. 

Pruio writeiv, 689. 
Protestant Union and 
Catholic League, 600, 
Prusaw, early conquest 
of, 491 . growth of, 
603 ; reforai In 1848, 
607; war with Austria, 
611. 

Railways, 469 
Kainfali, 460. 

Ranke, Leoitoid. 644. 
Raspe, Henry, 401 
lUstislaus, 480. 
Reformation, period of, 
497; Influence of, on 
literature, 68H 
Uolehsgericht, 614. 
Kelelisteg statistics, 464. 
Ueineke Vot, 687 
Religion, stutisttcH of, 
408, ancient. 474 
Ueiialsaanre. influence of 
on the people 497 , on 
litorature. 687. 
Uepretientalion statistics. 
4Qi. 

Restitution, edict of, 600. 
Revolution, Kiencli, of 
1789 604 ; of 1830. 606 
Revolutions of 1848. 606. 
Hegnurd thr 687 
Rhenish coiifuleratlon, 
493, 604 

Richter, Jean Paul. 641 
Rivera, 449. 

Roads, 469. 

Roman emperor, title of 
479, 484 

Roman Invasion and con- 
quest, 474. 

Roniancea, poetical, 688; 

of I7tli century. 631 
Romantic school of )ioets. 

modem. 641. 

Rhckert. 643. 

Rudolf 1 , 498 
Rudolf 11,499. 

Rupert, alactoi, 496. 
Saclis, Hans, 688 
Saelutnipitigti^ 686 
Salic code, 474 
Salt, 466 

.Sancta Clara, aatlriat, 631. 

; Saxon dynasty, 488 
Saxon school of literature, 
683. 

Sexont, 477 

Saxony, eonqnest of, 478, 
boetlllty of, to Henry 
IV., 484 

Schiller. 638; ImRatore of, 
641. 

Schlegel A. W. von, 648 
Sehlegel F von. 642. 
Schleiermacher. 643 
Schleswig Holaieln ques- 
tion, 607, 614 
Schoola. statistics of. 471. 
Schopenhauer 644. 
Scbnbeit, 640 
Sehupp, 681 
Sehi0mb§ii»pmgtlt 636. 

Sdentlflc societies, 478, 
Sedan, battle of, 614 


Sivea Weeks* War, 611. 
Seven Yean* War, 606; 
He effect on lltenton, 
614 

Sexes, proportion of, 464 
Shipping, 461. 

Slghuntind, 416. 

SIlealan achool of poeta 
fliit,6ao; Beeond,6ll 
SIlealan wnr, 60B. 

Silk, 464 
Sliver, 464. 

Slava, 476,460.488. 
Smalkald leagiM, 494 
Socialism, 618. 

Sodetlea, sclentifle, 478; 
literary, aatabllahmeut 
of, 680, 684 

Spanish aucceailoa, war 
of. 608 

States of the empire, 468. 
SUtlallcs, 447. 

Stilling, Jung, 641. 
Strause, 644 

Sturm und Drang move- 
ment, 630. 640 
Subo,686 

Swabian league. 494 
Swabian ecliool of poeta 
643. 

SwIns leagne, 4N. 

Swim achool of poets, 
633. 

hwitsei land threatened 
by PraMit, 610. 

Taulor, 684 

Taxation atatlatlca, 406. 
Telegraphs, 461. 
leU, WUIIam, 494. 
Temperature, 460. 
*Tlieatrea, early. 689. 690. 
TheodoriC, 477 
TheologlanB, liberal, 616. 
Thirty Yean* War, 600. 
lU effect on literature, 
630. 

TIiomaMua, 664 
TIeek, 648. 

*nily. 604 
Tobacco, 461. 

'I'owna, atatlatlca of popu- 
lation of, 467 ; Roman 
origin of, 476; fortlfl* 
cation of 488. 

Trade, atatlatlca of. 464 
Trades, induatrial 464 
'IViliev, ancient 473 : eon- 
federatlona of. 476. 

Tglt Huknnpugtl, 687. 
IHiland, 648. 

Union. Gennan, 608. 
UnlveralUsB, 47L 
Vandala, 476. 

Vegetation, 460. 

Verdun, treaty of, 480. 
Vienna, congreia of, 504. 
Village conatliutkon, 478 
Vine eniture, 451. 

Vital aUtlstlra,404 
Voaa, 341 

Wackenroder. 544 
Wailenateln. 500. 

Walther von der Vogel- 
welds, 686 

Weckberlln. poet, 684 
Wencealana of Bohemia, 

496. 

Wemkke, 634 
Westphalia, peace of. 30L 
WIeland, 686: Imltetore 
of. 641 

WUIIam I (of Pnuela). 
610 : crowned em- 
peror, 618. 
Wlnckelmann, 686 
Wine, 461. 

Wolf, 634 

Wolfram ven Eaebsn- 
bach, 684 

Woollen menuf •ctare,4i9. 
Worms, concordat of. 
489; diet ef (1496), 

497. 

Zinc, 464. 

Zollvereki, atetee of, 4664 
formettmi of. 666. 
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OERMERSHEIM, a fortified town in Bhenish Bavaria, | 
the chief town of a circle, ia situated at the oonflnenoe 
of the Queich and the Rhine, 8 miles S.W. of Spires. It 
possesses a Catholic and a Protestant church, a Latin school, I 
and a hospital The industries include fishing, shipbutld- ; 
ing, brewing, the manufacture of cigars, and the cultivation 
of vegetables, fruit, flax, and hemp. The number of the 
garrison in the town is usually about 2500. 

Oermernheiin existed as a Roman stronghold under the name of 
Yicus Julius. The citadel was rebuilt by the emperor Conrad II., 
but the town itself was founded in 127o by the emperor Rudolph 
1. , who granted it the rights of a free imperial city. He died here 
in 1291. From 1330 to 1622, when it was conqnerod by Austria, 

' Iho town formed part of the Palatiuato of the Rldne. From 1644 
to 1650 it was in the possession of Franco ; but on the conclusion 
of the peace of Westphalia it was again Joined to the Palatinate. 
In 1674 it was captured and devastated by the French under 
Tnronne, and after the death of the elector Charles in 1685, it was 
claimed by the French aa a dependency of Alsace, on which account 
followed the Gcniiersheira succession war, which lasted till the 
peace of Ryswick in 1697. Through the intervention of the pojH) 
in 1702, the French, on payment of a large sum, agreed to vacate 
the town, and in 1715 its fortifications were rebuilt. On the 8d 
July 1744 the French were defeated there by tlie imperial troops, 
and on the 19th and 22d July 1793 by the Austrians. In 1835 
the beautiful new town was built, and the present extensive fortifi* 
cations commenced. Population in 1875, including the garrison, 
6456. 

QEROXA, a city of Spain, the chief town of the pro- 
vince of Qeruua (one of the four into which Catalonia was 
divided), is situated about 54 miles N.E. of Barcelona on 
the railway to Perpignan in France, near the junction of the 
Ter and the Oiia. The older part of the town occupies the 
steep slope of the hill of the Capuchins, and with its old- 
fashioned buildings presents a picturesque appearance 
against a background of loftier heights; while the newer 
portion stretches down into the plain and beyond the river, 
which adds to the eflfect of the scene by a bridge of three 
arches. The old city walls with their lotions still remain, 
though in a dilapidated state ; and the hill is crowned by 
wliat were at one time very strong fortifications. At present 
Gferona is a comparatively insignificant place, although it is 
the seat of a bishop, has four parish churches, an institnto, 
a seminary, a public libraiy, and a theatre, numbers about 
15,000 inhabitants, and carries qn the manufacture of 
paper and cotton and woollen goods. To the ecclesiologist, 
however, it oflfers unusual attractions. The cathedral is one 
of the grandest specimens of Gothic architecture iu Spain, 
the nave being the widest pointed vault in Christendom, 
as it measures no less than 73 feet from side to side, while 
Albi, the next in size, is only 58 feet, and Westminster 
Abbey is only 38. The old cathedral on the same sits was 
used as a mosque by the Moors, and on their expulsion in 
1015 it appears to have been very greatly modified, if not 
entirely rebuilt During the 14tb centuiy new works were 
again carried out on an extensive scale; but; it was not till 
the beginning of the 1 5th that the proposal to erect the 
present magnificent nave was originated by the master of 
the works, QulUelmo Boffiy. The keystone of the last 
division of the vault,” says Mr Street, ** seems to have been 
placed in the time of BLAop Benito, so late as circa 1559,” 
and in 1581 the same bishop laid the first stone of the bell 
tower. At the east end of the nave three arches open into 
the choir aud its aisles, which with their many subdivisions 
give an extraordinaiy impression of size to the vast vault of 
&e nave, aud make it look larger than it really is.” The 
general appearance of the exterior is rather ungainly, but 
tiiere is a fine approach by a flight of 86 steps to the facade, 
which rises iu tiers aud terminates in an oval rose-window. 
Among the interior decorations the most remarkable is the 
retablo and baldachin of the 14th century ; aud among the 
tombs may be mentioned those of Bishop Berenger (ob. 
1408), Ramon Berenger (Cap de Estopa), and the Countess 


Ermesinda (o6. 1067). The collegiate church of Sen PcHu 
(St Felix) is mainly of the 14th century, but it was con- 
siderably modified in the 16tb, and its faqade dates from 
the 18th, It is one of the few Spanish churches that can 
boast of a genuine spire, and it thus forms a striking feature 
in the general view of the town. Besides the tomb of 
Alvarez and the sepulchre of the patron saint, it contains 
an image of St Narciso, which, according to the local super- 
stition, had the power of producing swarms of poisonous 
fiies, as was sufiicieutly proved by the destruction of the 
French investing the city in 1285 and again in 1684. The 
Benedictine church of San Pedro de los Gallos is an 
interesting Romanesque building of early date ; and in the 
same vicinity is a small church worthy of notice as a rare 
Spanish example of a transverse triapsal plan. , 

Gerona is tho aocient Oerunda, a city of the Ausetsni. It boasts 
that it is the place in which St Paul and St James first rested when 
they came to Spain ; and it became the see of a bishop abont 247. 
For a considerable period it was in the hands of the Moors, and 
their emir, Soleiman, was in alliance with P^in about 759. It 
yr&B taken by Charlemagne in 785 ; but the Moors regained and 
sacked it in 795, and it was not till 1015 that they were finally 
expelled. At a later date it gave the title of count to the king of 
Aragon’s eldest son. Into the details of its later vicissitudeft it is 
needless to enter ; but its historians tell how' it has been besieged 
no fewer than twenty-five times iu all, and that only four of the 
sieges have resulted in its capture. The iuvestmenf by the French 
under Marshal Hocquisicourt in 1653, that of 1684 by the French 
under Marshal Belfond, and the successful enteipilse of Marshal 
Hoailles in 1694, are the three great events of the 17th century. 
Surrendered by the French at the peace of Ryswick, it was again 
captured by Marshal Noeilles in 1706, after a brilliant defence; 
and in 1717 it held out against the Austrians. But itv noblest 
resistance was yet to be made, in May 1809 it was besieged by 
the French, with 85,000 troops, under Verdier, Augereau, and St 
Cyr ; forty batteries were erected against it, and a heavy bombard- 
ment maintained ; but under the leadership of Mariano Alvarez 
it held out till famine and fever comiielled a capitulation on 12th 
December. The French, it is said, had spent 20,000 bombs and 
60,000 cannon balls, aud their loss was estimated at 15,000 men. 

See Juan Gaspar Rolgy Jalpi, Hesumen dc la$ Orandexaa, Ac., 
Barcelona, 1678; J. A.^ieto y Samaniego, Memoriae, Tarragona, 
1810 ; Street, Oolhie ArehUceture in Spain, 

GERRHA, an ancient city of Arabia Felix, on the west 
Bide of what is now the Persian Gulf, described by Strabo 
as inhabited by Cbaldsean exiles from Babylon, who built 
their houses of salt and repaired them by the application 
of salt water. Three identifications of the site have been 
attempted, D’Anville choosing El Katig, Niebuhr prefer^ 
ring Koneit, and Forster suggesting the ruins at the head 
of the bay behind the islands of Bwrein. 

GERS, a department of France, composed of the 
whole or parts of the five old districts of Gascony, viz., 
Amiagnac, Astarac, Loma^e, Comminges, and Condomois. 
It is l^unded N. by the department of Lot-et-Garonne, E. 
by Tarn-et-Garonne and Baute-Garonne, S. by Hautes- 
I^rrdndes and Basses-I^ren^es, and W. by Landes. It lies 
between 43' 17' and 44° 5' N. lat., and tetween 1° 10' E., 
aud 0° 18' W. long., being about 72 miles in length from R 
to W., and 58 in breadth from N. to S. This department is 
hilly, particularly in the south, where it is mostly covered 
with ramifications of the Pyrenees. Some of these in the 
south rise nearly 1200 feet above the level of the sea, 
but they rapidly decrease in height towards the north, 
llie principal of them run from N.R, N., and N.W., 
and are separated by longitudinal valleys of great beauty 
and fertility, narrow in the southi but opening in the north 
to a width of 8 or 4 miles. The greater part of the depart- 
ment belongs to the basin of the Garonne, while a small 
portion in the west is drained by the Adour. The chief 
afiluents of the former are the Save, Gimone, Arratz, Gers, and 
Baise ; and those of the latter, the Aros, Midou, and Douse, 
the last two uniting and taking the name of Midouse, before 
joining the Adour. The climate is temperate and salubrious, 
but very changeable. There is seldom any snow, and there 
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u Bcarody any froet More than half of the department is 
arable ; about one^venth is occupied by vines, and the 
rest is meado^ wood, or heath. The soil is not of great 
fertility, but is tolerably well cultivated, and the grain pro- 
duced is more than sufficient for home consumption. Wheat, 
maise, oats, and rye are the principal mrain crops. About 
one-third of the wine product is used for home consump- 
' tion, and the remainder is chiefly manufactured into brandy, 
known by the name of Armagnac. The amount of brandy 
distilled in the department annually is about 22 million 
gallons. Homed cattle, sheep, mules, swine, game, and 
poultry, particularly ducks and geese, are abundant The 
minerals and manufactures are unimportant There are 
quarries of red and green marble ; and gypsum, marl, white 
clay, and sand for the manufacture of glass are obtained. 
Gem is divided into the arroudissemeuts of Auoh, Lectoure, 
Mirande, Condom, and Lombez, with 29 cantons and 467 
communes. The chief town is Auch. The total area is 
2425 square miles, and the population in 1866 was 295,692, 
and 283,546 in 1876. 

GERSON, John ^1363- 1429), otherwise John Charlierof 
Gerson, Johannes Gersonus, John de Gersone, J. Jarson, De 
Jarsone, or Gersen, the famous chancellor of the university 
of Paris, and the ruling spirit in the (ecumenical councils of 
Pisa and Constance, was born at the village of Gerson, in 
the bishopric of Rheims and department of Ardennes, on 
December 14, 1363. We learn a good many details about 
his family and early upbringing from allusions in some of 
his devotional tracts. His parents, Arnulph Cbarlier and 
Elizabeth de la Chardenii^e, second Monica,’’ belonged 
to the peasant class, wore of eminent piety, and rejoiced 
to see seven of their twelve children, four daughters and 
three sons, devoting themselves to a religious life. Young 
Gerson was sent to Paris to the famous college of Navarre 
when fourteen years of age. After a five years’ course 
he obtained the degree of licentiate of arts, and then 
began his theological studies under two very celebrated 
teachers, Giles Des Champs (iEgidius Campeusis) and Peter 
D’Ailly (Petrus de Alliaco), rector of the college of Navarre, 
chancellor of the university, and afterwards bishop of Puy, 
archbishop of Cambray, and cardinal. D’Ailly remained his 
life-long friend, and in later life the pupil seems to have 
become the teacher (see pref. to Idber de Vita S/nr. Anivice), 
Gerson very soon attracted the notice of the university. 
He was elected procurator for the French nation in 1383, 
when barely twenty years of age, and re-elected the year 
afterwards. In 1384 he took the degree of bachelor of 
theology. Three years later a still higher honour was 
bestowed upon him; he was sent along with the chancellor 
and others to represeut the university in a case of appeal 
taken to the pope. Dr John Hontson hod been condemned 
by the faculty of theology because he had taught that the 
Virgin Mary, like other ordinary descendants of Adam, was 
bom in original sin ; and the Dominicans, who were fierce 
opponents of the doctrine of the immaculate conception, 
were expelled the university. Montson appealed to Pope 
Clement VII. at Avignon, and D’Ailly, Gerson, and the 
other university delegates, while they personally supported 
the doctrine of the immaculate conception, were content to 
rest their case upon the legal rights of the nniversity to test 
in its own way its theolo^cal teachers. Qerson’s bio- 
graphers have compared liis journey to Avignon with 
Luther’s visit to Rome. It is certain that from this time 
onwards he was zealons in his endeavours to spiritualize the 
universities, to reform the morals of the clergy, and to put 
an end to the schism wjiiph then divided the chnrch. In 
1392 Gerson became doctor of theology, and in 1395, when 
D’Ailly was made bishop of Pay, he was, at the early age 
of thii^-two, elected chancellor of the university of Paris, 
and made a canon of Notre Dame. This great university 
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was then at the height of its fkme, and its dianeellor was 
necessarily a man prominent not only in Prance but in 
Europe, sworn to maintain the rights of his nniversify 
against both king and pope, and entrusted with the couduet 
and studies of a vast crowd of students attracted from 
almost every country in Europe. Gerson’s writings bear 
witness to his deep sense of the responsibilities, anxieties, 
and troubles of his position. He was all his days a man of 
letters, and an analysis of his writings is his best biography. 
His work has three periods, in which he was engaged in re- 
forming the university studies, maturing plansfor overcoming 
the schism (a task which after 1 404 absorbed all his energies), 
and in the evening of his life writing books of devotion. 

Gerson wished to banish scholastic subtleties from the 
studies of the university, and at the same time to put 
some evangelical wannth into them. Ho was called at 
this i^riod of his life Doctor Christianissiinus ; later his 
devotional works brought him the title Doctor Consola- 
torius. His plan was to make theology plain and simple 
by founding it on the philoHoi>hical principles of nominal- 
ism. His method was a clear exposition of the principles 
of theology where clearness was possible, with a due re- 
cognition of the place of mystery in the Christian system 
of doctrine. Like the great nominalist William of Occam, 
ho saved himself from rationalism by laying hold on 
mysticism — the Cliristian mysticism of the school of St 
Victor. He thought that in this way he would equally 
guard against the folly of the old scholastic an(l the 
seductions of such Averroistic pantheism as was preached 
by heretics like Amalric of Bena. His plans for the 
reformation of university studies may be learned from 
his Tract, de Examinatione Doctrimrum (Opp, i. 7), 
Eptetdm de reform, Theol, (i. 121), Epuiolm ad Studentei 
Col leg li Navarne^ q%iul et (pialiter studere deheat novui theo- 
logim miditor^ et contra ciinontatem audeniinm (i. 106), and 
l^Xioim dues contra vanam curiontatem in negotto fidei 
(i. 86). The study of the Bible and of the fathers was to 
supersede the idle questions of the schools, and in his Tract, 
contra romantiam de roea (iii. 297) be warns young men 
against the evil consequences of mediaeval romance-reading. 
He was oftentimes weary of the chancellorship, — it involv^ 
him in strife, and in money difficulties ; he grew tired of 
public life, and longed fur learned leisure. To obtain it 
ho accepted the deanery of Bruges from the duke of 
Burgundy, but after a short sojourn ho returned to Faria 
and to the chancellorship. 

Gerson's chief work was what he did to destroy the great soUmi. 
Gregory XI. had died in 1378, one year after Gerson wont to the 
college of Navarre, rind since his deatli the church had had two 
|K)pes. To the mediieyal mind, imaginatively apprehending great 
thoughts in pictnre-rojrrcfsentationH, two pojies meant two churcdiea 
and a divided Christ The spiritual unity of the church, which is 
founded on the sjdritual union of all helievera to Christ, was un in* 
telligible to it. Gerson and his contemporaries could not disen- 
tangle the invisible from the visible, and if daring spirits like 
Wi^liffe and Huss declared that the elect were the true church, 
the practical consequences which they drew from this showed that 
they also were unable to escape from the confusion. The schism 
had practically been brought about by France. The popes had 
lieen under French influence so long that it appeared to France a 
political necessity to have her own pope, and pious Frenchmen felt 
tlicmselvcH somewhat responsible for the sins and scandals of the 
schism. Hence the meianclioly ]>iety of Gerson, DAilly, and 
their companions, and the energy with which they strove to bring 
the schism to an end. During the lifetime of Clement the univer- 
sity .of Paris, led by D’Ailly, Qemn. and Nicholas Clamenges, met 
in deliberation about the state of Curiitendom, and resolved that 
the schism could be ended in ^rae wayi^— by cession, if both 
popes renounced the tiara unconditionnlly, ly arbitration, or by a 
general council. Clement died. The king of France, urged by tha 
university, sent orders that no new |jope should be elected. The 
Ofudinals first elected, and then opened the letter. In the new 
elections, however, both at Rome and Avignon, the influence ci 
I*sris was so much felt that each of the new popes swore to “ cede 
if his rival would do so also. 
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Meunrhile in 1896 the national anembly of Fimoe and the 
French clergy adopted the programme of the nniveraily oemion 
or a general conncm. The moyement gathered atrength. In 1898 
moot of the cardinals and most of the crowned hem in Eoiope 
had given their adhesion to the plan. During this period Geraora 
literary activity was untiring, and the throb m pnblic expectancy, 
of hope and fear, is revealed in his multitude of pamphlets. At 
lirat there were hopes of a settlement by way of ceaafon. These 
come out in PtatesL aUUum. tcdmoi (iL 1), Tra/dt. de modo 
habendi m tmpore BCMmatia, Dt SMmakf &o. But soon the 
conduct of the popes made Europe impatient, and the desire for a 
general council gtew strong — see Dt CkmciHo gmtircM unsus o6edi- 
entia (ii 24). The council was resolved upon. It was to meet at 
Pisa, and Gerson poured forth tract after tract for its guidance. The 
moat important vat—TriUtgua in makria Sthimatia (ii. 88), and 
Dt uniUUt Ectleaim (iL 118), in which, following D*Ailly (sec 
Tschackert’s Petar o. AUlit p. 168), Gerson demonstrates that the 
ideal unity of the church, baaed upon Christ, destroyed by the 
popes, can only be restored bv a ganend council, supreme and legiti- 
mate, though unsummoned by a pope. The council met, deposed 
both anti-ponies, and elected Alexander V. Gerson was chosen to 
address the new pope on the duties of his office. He did so in his 
Serm coram AUxandro Papa in dit aacenaionia in eoneilio Piaano 
(iL 181). All hopes of reformation, however, were quenched by the 
conduct of the new pope. He had been a Franciscan, and loved 
his order above measure. He issued a bull which laid the palish 
deigy and the universities at tiie mercy of the mendicants. The 
great university of Paris rose in revolt, headed by her chancellor, 
who wrote a tierce pamphlet— in theologia 
airea hvllam Altxandri K (ii. 442). The pope died soon after, 
and one of the most profligate men of that time, Pope John 
XXIIl. (Balthasar Cossa) was elected his successor. The council 
of Pisa had not brought peace ; it had only added a third pope. 
D’Ailly despaired of general councils (sec hisDsdjtfZcnltofsr^orma- 
tionia in eoneilio univeraali)^ but Gerson struggled on. Another 
matter too had roused him. The feuds between the houses of 
Orleans and Burgundy had long distracted France. The duke of 
Orleans had b^ti foully ana treacherously murdered by the 
followers of the duke of Buigundy, and a theologian, John Petit, 
had publicly and unambiguously justified the murder. His eight 
verities, as he called them— his apolodes for the murder — had 
been, mainly through the influence of Gerson, condemned by the 
university of Paris, and by the archbishop and grand inquisitor, 
and his book had lieen publicly burned before the catheilrul of 
Hotrs Dame. Gerson wished a council to confirm this sentence. 
His literaiy labours were as untiring as ever. He maintained in a 
series of tracts that a general council conld deixNie a pope ; he drew 
up indictments against the reigning pontiffs, reiterated the charges 
against John Petit, and exposed the sin of scliism — in short, ho 
did all he could to direct the public mind towards the evils iii the 
church and the way to heal them. His efforts were tiowerfully 
seconded by the em|)eror Sigismund, and the result was uie council 
of Constance. This council, unlike its predecessor at Pisa, was 
summoned by a ])ope — Pope John XXIII. Sigismund was present, 
resolutely determined to unite and refonn the church, and guided 
by Cardinals D'Ailly and Zarahella, and above all by (kison. 
(teraon indeed practically ruled the council up to the election of a 
new pope. It was he that dictated the form of submission and 
cession made by John XXlll., and directed the process against 
Huss. Many of Gerson’s biographers have found it difficult to 
reconcile his proceedings against Hubs with his own opinions upon 
the supremacy of the jtope ; but the difficulty has arisen partly 
fivm misunderstanding (Person's position, partly from eup|M)Biug 
him to be the author of a famous tract — De madia unkndi at rrfor^ 
mandi aecleai/na in coneUio unwcraali. All Gerson’s high-sound- 
iNf phrasra about the supremacy of a council were meant to apply 
H some time of emergency. He was essentially a trimmer, ana can 
aaarcely be called a reformer. He never wrote the bold tract of Abbot 
Andrew of Raudolf ((/. Sohwabe, Johannes Oeraon-f p. 488-491), and 
he hated Hues with all the hatred the trimmer has of the reformer. 
The council of Constance, which revealed the eminenoe of Gerson, 
became in the end the cause of hb downfall. He was the pro- 
•eoutor in the case of John Petit, and the oouncil, overawed by 
duke of Biugundy, would not affinn the censure of the university 
and arohlnshop of Paris. Petit’s Juatification of murder was declared 
to be only a moral and nhiloaophical ojiinion, not of faith. The utmost 
length the council would ap waa to condemn oue proposition, and even 
thb censure was annulled by the new jK>|>e, Martin V., on a formal 
pratezt Genon dared not return to France, where, in the distnrbed 
state of the kingdom, the duke of Banpmdy was in power. He 
lay hid for a time in Germany, and then returned to France, to 
L^na, where hb brother waa prior of the Celestinea. It b i^d 
that he tanffikt a school of boys and mrb in Lyons, and that the 
only fee he exacted waa to make the ^ildren promise to re^t the 
prayer, ** Lord, have mercy on thy poor servant Gerson.*’ Hb later 
years were mnt in writing books of mystical devotion and hymns. 
He died at Lyons on July 12, 1429. Ira^^tion declarea that during 


hia aojonrn there he translated or adapted from the Latin a work 
upon eternal consolation, which afterwards became very fiunona 
under the title of 27b ImUaiian tf Ohriai^ and was attnbnted to 
Thomas k Kempb. Recent recearohee, however, have proved 
beyond a doubt tiiat the fkmotu ImiUUio OkriaH waa reslly written 
by Thomas, and not by John Gerson or the Abbot Gersen. 

The literature on Gmon b very abundant. See Dupin, Oaraoni- 
ana, including Vila Otraonif prefixed to the edition of Oeraon’a 
works in 6 vofi. foL, frvm which quotations have here been made ; 
Charles Schmidt, Eaaai aur Jtan 6oraon, C^umeeiiar dt rUndotraUi 
de Parity Straabnxw, 1889 ; Sohwabe, Johannaa Qaraon, Wfirsburg, 
1869. On the relationa between Gerson and D’Ailly, see Paul 
Taohaokert, Patar wm Ailli, Gotha, 1877. On the authorship of 
the ImUaHo Chriali, aee the editions of Dibden, Genie, and Kettb 
well. On Geraon’s public life, see also hbtories of the oouncib 
of Pisa and Constance, espedally Herm. v. der Hardt, Con, Cbn- 
ataniianaia libH IK , 1696-9. (T. M. L. ) 

GERSONIDES, or Ben Gebson, Levi, a dbtingaished 
Jewbh philosopher and commentator, was bom at‘ Bagnolo 
in Languedoc, towards the close of the 13th centnry, pro- 
bably in 128& As in the case of the other Jewbh writers 
on philosophy during the Middle Ages, extremely little b 
known of hb life. Hb family had been distinguished for 
piety and exegetical skill, but though he was known in the 
Jewish community by commentaries on certain books of the 
Bible, be never seems to have accepted any Rabbinical post. 
Possibly the freedom of hb opinions, which drew on him 
the suspicion of infidelity, may have put obstacles in the 
way of his preferment He is known to have been at 
Avignon and Orange during his life, and b believed to have 
died at Perpignan in 1370. Part of hb writings consbt of 
commentaries on the portions of Aristotle then known, or 
rather of commentaries on the commentaries of Averroes. 
Some of these are printed in the early Latin editions of 
Aristotle’s works. His most important treatise, that by 
which he has a place in the history of philosophy, b entitled 
Milhamoth Adanai (The Wars of God), and b said to have 
occupied twelve years in composition. A portion of it, con- 
taining an elaborate survey of astronomy as known to the 
Arabs, was translated into Latin in 1342 at the request of 
Clement VI. The Milhanvoth b throughout modeled after 
the plan of the great work of Jewbh philosophy, the Mori 
NdnicMm of Moses Maimonides, and may be regarded as 
ail elaborate criticbm from the more philosophic^ point of 
view (mainly Averroistic) of orthodoxy as presented in that 
work. The six books pass in review (1) the doctrine of 
the soul, in whicli Gersonides defends the theory of imper- 
sonal reason as mediating between Gk>d and man, and ex- 
plains the formation of the higher reason (or acquired 
intellect, as it was called) in humanity, — ^hb view being 
thoroughly realist and resembling that of Ibn Gebirol (see 
Avicebron); (2) prophecy; (3^ and (4) God’s knowledge 
of facts and providence, in which b advanced the curious 
theory that God does not know individual facts, and that, 
while there is general providence for all, special providence 
only extends to those whose reason has been enlightened ; 
(5) celestbl substances, treating of the strange spiritual 
hierarchy which the Jewbh philosophers of the Mid^e Ages 
accepted from the Neo-Platonbts and the Pseudo-Dionysius, 
and abo giving, along with astronomical details, much oi 
astrological th^ry ; (6) creation and miracles, in respect to 
which Gerson devbtes widely from the orthodox pmtiou 
of Maimonides. 

A oarefhl analysb of the MiUmmoUk b given in Babbi Isidore 
Weil’s PhiloaMhtt Bdi^iac dt lAri-Ben-Oeraon^ Paris, 1868. See 
also Monk, MUangea dt Phil, Juive et Arabt ; and Joel, Baligiona- 
philoaophit d, L, Ben^Oeraan^ 1862. The UiXhamAh was pab- 
liahed in 1660 at Riva di Trento, and haa been r^bliahed at 
Leipaic, 1866* 

GEBSTACKEB, Fbixdbich (1816-1872), who wgeyed 
a most extensive popularity as a novdbt and a writer eC 
travds both at home and abroad, was bon at Hamburg ou 
lOUi May 1816. Having lost hb father at the age of nine, 
he was placed under the guardianship of an nnele at 
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BmiuiwidCt who sent him to a house of business at Ohssel 
as elerk. He soon fot tized, howoTeri of the mono- 
toBOOS commereial roatuiei and selected the more aotive life 
of a farmer, in which capacity he spent the years from 
1835 to 1837 in Saxony. But the nneventfal agriooltoral 
life was unable to repress in him the innate rorinff instinct 
whkih, according toms own statement, had receiTed a strong 
impnlse in his eighth ywr by the pemsal of XMnton 
Crusoe. The word ** America ” had from that time exercised 
on him an irresistible charm, and so he went in 1837 from 
Bremen to New YorL He travelled on foot over all parts 
of the United States, working as he went for his bare sub- 
sistence, and then settled for some time in Arkansas, where 
he led Uie life of a roving sportsman. Only now and then 
he virited inhabited places to see civilized society, and to 
earn some means by whatever work he could obtain. 
Thus he went in 1842 to Point Coup4e in Louisian^ where 
he undertook the management of a hotel This time, 
however, he did not return with the acquired means to the 
backwoods, but repaired to his German home to see his 
mo^er and other relatives, after having led an adventurous 
life for six years and a hall On his return to Germany he 
found himself, to his great surprise, known as an author, 
on a limited scale at least. His mother had shown his diaiy, 
which he regularly sent home, and which contained descrip- 
tions of his adventures in the New World, to the editor of 
the Aosea, who readily published them in his periodical 
The travelling sketches having found mat favour with the 
German public GerstftcW wued them, in 1844, in a 
collected form, under the title of Stre^- und Jagdsiige dutch 
dit TtreinigUn StaaJtm Ncn^damerikas. His next literary 
tabours consistei^ of translations from the English, dunng 
the performance of which it occurred to him that he 
might himself become an original author, since he was 
able to delineate original characters, to relate remarkable 
occurrences, and to describe romantic scenery from his own 
experience, whilst others were obliged to draw upon their 
in^nation only in producing works of fiction. Accord- 
ingly Gerstacker issued, in 1845, his first novel. Die 
Uegskdartn in Arkansas, and henceforth the stream of bis 
productiveness flowed on uninterruptedly. In 1849 be 
again repaired to America, being this time provided with a 
grant from the then German Government,” and acting at 
the mne time as correspondent to the Augsburger AUgem. 
ZeUwug. After having made very extensive travels both in 
America, Polynesia, and Australia, he returned in 1852 to 
Leipsic. In 1860 bis innate restlessness drove him to 
Sooth America, chiefly with a view of inspecting the Ger- 
man colonies there. After having travers^ nearly all the 

Sot fmr^ short time only, for in 1862 he accompanied the 
Duke Ernest of Cobur^otha to Egypt and Abyssinia. 
This was his last great journey, after the return from which 
he fived first near Gotha and then at Brunswick, where he 
died on May 31, 1872. 

Gerstftcker was greatly esteemed and liked as a man, on 
aeeownt of his genutl temper and straightforward character, 
and as an author he enjoyed an almost unprecedented 
popalarity at home and was very favourably known abroad, 
llie charm of his productions consists in the natural fresh- 
ness of his descriptions, nearly all of which have an exotic 
backgrounc^ and in the originality of hb characters, the 
most prominent of which are drawn from real life. He 
did not possess any high literary power, and probably never 
touched up what be had once written ; his writings lack 
therefore on the whole Uiat artistic finish which forms one 
€xf the principal elements of a good writer. This defect, 
however, impresses even on his works of fiction the stamp 
of piobalulity, nay of tmthfnlness. His writinjgB nowhere 
behnay that intention of producing an effect whidi so often 


destroys the illnsion of the reader in emboritely worked 
out pioductiona He generally writes in a homely, unga^ 
nished manner, just as a traveller would relate lus adven- 
tures amidst a circle of friend His writings, therefore, 
nearly always rivet the attention of the reader from begin- 
nin{[ to end. The works of Gersthcker have, besides, tlie 
merit that they formed a wholesome counterpoise against 
the too idealistic tendency of the literature of Germany, 
against the lax and realistic school of France, and against 
the morbid sensationalism which prevailed in England. 
A number of his works have been translated into several 
modem languages, but mostly into En^sh; their descrip- 
tions of exciting adventures on land and sea affording, with 
their sturdy humour, congenial reading to the English- 
speaking community in the Old and New World. Bis best 
works, mm a literary point of view, are, besides the above- 
mentioned Regulatoren, his Flustpiratm dcs Mississippiy his 
South Sea novel Tahiti, his Australian romance Die heiden 
Strdftinge, his Matrosenlehen and Blau Wasser, His 
collected works have been issued in a cheap and handy 
edition published at Jena. 

GERVAIS, Paul (1816-1879), an eminent palaeonto- 
logist, was born September 26, 1816, at Paris, where he 
obtained the diplomas of doctor of science and of medicine, 
and in 1835, as assistant to De Blainville in the laboratory 
of comparative anatomy at the Museum of Natural History, 
commenced pulseontological research. In 1841 he obtain^ 
the chair of zoology and comparative anatomy at the Faculty 
of Sciences in Montpellier, of which he was in 1856 
appointed dean. In 1848-52 appeared his important work 
Zoologie et Paleontologie Francises, supplementary to the 
palaeontological publications of G. Cuvier and De Blainville; 
of this a second aud greatly improved edition was issued 
in 1859. In 1865 he accepted the professorship of zoology 
at the Sorbonne, vacant through the death of Gratiolet ; 
this post he left in 1868 for the chair of comparative 
anatomy at the Paris Museum of Natural History, the 
anatomical collections of which he greatly enriched by his 
exertions. He was elected a member of the Academy of 
Sciences at Paris, in the place of Coste, January 26, 1874. 
Gervais was remarkable for the disinterest^ness with 
which he devoted himself to the cause of science. He 
died February 10, 1879, in the sixty<third year of his age. 

BesidGs his Zoologie et PaUontologie Pram^iaea^ Gervais wrote: — 
The ** Zoologie” for l^place’s Vo^fage atUour du Monde, 1883, ko, 
(with F. Eydoux); Jliat, naturelle den inaectea apUrea, 1887, kc. 
(with Walkenacr); Le jardin dca plantea, 1842, Ac. (with P. Ber- 
nard); Atlas de Zoologie, 1844 ; Zoologie de la France, 1847 (witli 
Aicaid and others); Hist, naiurelle dea mammifirea, 1868, Ac.; 
part of ThiolUj^re's DeacripUon dea poiaaona foaailea, 1864, Ac.; 
Thiorie du aquelette htmain, 1866 ; Zoologie mtdieals, 1869 (with 
Van ^neden); De la mitamorphoae dea organea et dea giniraMvas 
odUrnaviea, 1860; Un million de fails, 1861 (with Aioard, Des- 

f ortes, and others); De VancienneU de Vhamme, 1866 ; Zoologie, 
866, in the series EUmmta dea aeieneea naturellea ; Jtaeherchea aui 
raneienneU de Vhtmme et la piriode quaiernaire, 19 nl., 1867 : 
Zool et paliontologie gtnirdlea, 1867 ; JtUments de sooiogie, 1868 
and 1869; OaUographie dee Citaeia, 1869, Ao. (with Van Beneden); 
Notima iUmentairea dhiataire naturelle, 1869 and 1872 (with Mar- 
chand and Raolin). His scientific papers are exceedingly numerous. 
See £. Blanchard, ** K4orologie,” Ittme Sdentifique, Feb. 16, 1879, 
p. 788 ; 8. Meunier, La Nature, March 16, 1879, p. 225. 

GEBVAISE OF CAzmmBUBY, bom about 1150, was one 
of the monks of the priory of Christ Church, Canterbury, 
and witnessed the burning of the cathedral in 1174. His 
earliest known literary effort was a Tradaiue de Camhus- 
tume et Jtqgaratvme DarchornensisJkeUsicB,hdug an account 
cd that conflagration and of the snbsequent process of re- 
building, written probably about 1184. ^is was followed 
about 1194 by Jtnaginaiiones de diecordiis inter monatAot 
Cantuariensei et Arehiepiseopum Baldewinum, a detailed 
rdAtion of derical disputes which had occurred during the 
episcopate of Baldwin from 1185 to 1190. Oervaise’a 
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ChrtmiDa d§ import regum AnglicB^ Stejphaui^ Uenrici ZZi, 
et Simrdi /., brings the histonr down to the death of the 
last named (1199); but his rUce Dorobarnmeium ArcAi- 
(piseeporum doses with thatof Reginald FitfrJooelme(l 191). 
These works, which are all of them characterised by labori- 
eosness and trustworthiness, are reprinted in Twysden’s 
Euterue AnglteancB Scriptoree (voL z.). In the library of 
Corpus Chiisti College, Cambridge, there is an unpublished 
MS., also by Oervaise, containing a work entitled Mappa 
Eundi^ and also an English chronicle from the fabulous 
ages to the death of Richard. The year of the death of 
Qerraise is not recorded, but the fact that he does not 
ippear to hare accomplished any part of his promised 
chronicle of the reign of John may fairly be taken to imply 
that he did not live long arter 1200. See Wright, Bi(h 
p^fjhia BrUannica (1846). 

OERYASE, or Geevaisb, of Tilbury (Gervadua TUburir 
9 fiiis), an English Latin writer of the 13th century, wu 
probably born at Tilbury in Essex. He is frequently said 
to have been a nephew of Henry II. of England ; but if 
this was the case, it is strange that in speaking of Heniy to 
Otto lY. he makes no allusion to this relationship, but 
simply calls him “ my master the illustrious king of the 
English, Henry II., your uncle veetri avuncvli/' The truth 
probably is that the statement owes its origin to some care- 
less copyist or reader either taking veetri for nostri in this 
passage, or, as M. Petit Radel suggests, the contraction 
m for meu Gervase was present at the peace of Venice in 
1177, was professor of canon law some years later at 
Bologna, and afterwards entered the service of William II. 
of Sicily. * Having obtained the favour of Otto IV., who 
had close intercourse with England, he was by him appointed 
ibout 1200 chancellor and marshal of the kingdom of 
Arles. He subsequently received the provostship of the 
nunnery at Ebsdorf, and died about 1235. His best 
known, if not his o^y important work, is the Otia /m- 
perialia, which he composed about 1212 for the entertain- 
ment of his imperial patron. The first two books are a 
sort of geographical and historical compendium, and the 
third is devoted to nil kinds of curious facts and beliefs. 
The history begins at the beginning with the creation of the 
world, but it only comes down to the author’s own days, 
as he confesses he had not the gift of prophecy. It is a 
fairly learned but on the whole very dry digest of the 
ordinary narratives handed on from chronicler to chronicler, 
relieved at times with curious disquisitioni^ or passa^s 
from the writer’s own experience. It is mainly the third 
book which justifies Mr Wright’s assertion tliat Gervase 
was one of the most amusing writers of the period,” for 
in it he collects a great many popular myths and legends 
about such matters as the magnet, asbestos, the sirens of 
the British sea, the veronica, the horn of St Simon, and 
BO on. 

Th« Otia was printed by Leibnite in vol i. of ScHptorea rmm 
Brvifuvieetuium, and eorrections from MSA. appeared in vol. li. 
A Mrtion of the second book had already been printed by J. J. 
Madems as Oervtmi Tilh. deimperio Bmafwrwn^ Helmatadt, 1678: 
and Liebrecht has since made selections from the non-historicai 
pertiens, Hanover, 1866 . The IHalogua At Soaceario^ now lecog- 
niaed as the work of ^7igel bishop of Ely, was long attributed to 
Qarvase ; and he had consequently the credit also of the Tricolum- 
nua (now lost) claimed by the author of the dialogue. It is need- 
lass to mention the works assigned to him by B^e ; but we have 
his swn anthority for the statement that he wrote a Ziber Facetia- 
mm, or book of anecdotes, for Henry II. See Petit Radel in HieL 
IML de la voL xvii. 

QERYIHUS, Gbobg Gottfried, (1805-1871), one of 
the most eminent literary and political historians of 
OermaDyt was bom on May 20. 1805, at Darmstadt His 
wdl-to-do parents, belonging to the middle dasses, had him 
educated at the gymnasium of the town, where he studied 
with great sncoses, At the aga of fourteen they chose 
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for him a commercial career, but Gervinua eMtimied Us 
classical studies privately, and made himself fully acquainted 
with the polite literature of Germany and other conntnea. 
He also estivated his litoraiy and musical taste hj Ireq^aent 
ing the theatre of the Hessian eapitel, which was tteu in 
an excellent condition. In 1826 his relinquished the uncoh- 
gemal commereisl life, and repaired, after a brief prepara- 
tion, to the university of Giessen to study philology. The 
short interraption in his school education helped to de- 
velop in him, in an eminent degree, his social qnalitiss, 
and tanght him to employ methodically and usefully 
every hour of his life. In 1826 he went to Heidelberg, 
where he attended the lectures of the great historian 
Schlosser, who became henceforth his guide and his model 
From 1828 to 1830 he held a mastership in a private insti- 
tution at Frankfort-on-the-Main, issuing at the same time, 
in conjunction with Morstadt and Hertlein, a comprehensive 
edition of Thucydides, and writing an essay on Bloomfield’s 
English translation of the Greek historian. In 1830 he 
returned to Heidelberg, and wrote among other essays 
one on Probert’s Ancient Lam of CamMa. The year 
1832 he spent in Italy as travelling tutor to a young 
Englishman, and on his return to Heidelberg he wrote 
several historical treatises, which he issued in 1833, in 
a collected form, as the first volume of his Hietoiriiche 
Schriften, This publication procured him the appoint- 
ment of professor extraordinarius ; and the first vdume 
of his Geechichte der poetieclMm Nationalliteratur der DeuU 
echen brought him, through the special recommendation 
of the historian Dahlmann, the appointment to a regular 
professorship of history and literature at Gottingen. He 
settled there at Easter 1836, and married a wealthy young 
lady, who proved a true companion to his intellect” In 
the following year he wrote his Gmndailge der Eistorik^ 
which Is perhaps the most thoughtful of his philosophico- 
historical productions. The same year brought his ex- 
pulsion from Gottingen in consequence of his mf^y protest, 
in conjunction with six of his coUeagues, against the un- 
scrupulous violation of the constitution by Ernest Augustus, 
king of Hanover and duke of Cumberland. After applying 
himself to his literary and artistic studies at Heidelberg, 
Darmstadt, and Rome, be returned once more to Heidel- 
berg, where he continued, among other works, his histoiy 
of German literature, and was appointed in 1844 honorary 
professor. He zealonsly took up in the following year the 
cause of the German Catholics, hoping it would lead to a 
union of all the Christian confessions, and to the establish- 
ment of a national church. He also came forward in 1846 
as a patriotic champion of the Schleswig-Holsteiners, and 
when, in 1847, King Frederick William lY. promulgateil 
the royal decree for summoning the so-called United 
Diet ” (Yereinigte Landtae), Gervinus hoped that this event 
would form the basis of the constitutional development of 
the largest German state ; and, thinking that the hour of 
publicistio activity bad arrived, he founded, in common with 
some other patriotic scholars, the Deuteche ZeUung^ which 
certainly was one of the best-written political joumds ever 
published in Germany. His appearance in the political 
arena secured his election as deputy for the Prussian province 
of Saxonytothe National Assembly sitting in 1848 at Frank- 
fort weight of his name and his journalistic activity 
were of considerable advantage to the liberals in that short- 
lived pnliament ; but when he saw that all their endeavours 
were frustrated by the indedsiou of the king of Prussia, who 
dedlined accepting the imperial crown of Germany, he re- 
tired in gloomy disappointment from all active pelitical life. 
So embittered was he against the royal house of Hohemol- 
lem that neiiher the formation of the North German Ooa- 
federathm in 1866, whidi to former years he would have 
hailed eM the greatest satisfaction, nor the glorious estob 
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KshiMt in 1870 of tn nnited Gtonnui em|iir^ could re- 
eonoilo him to a iymtj one cioklj idon of wliieh had foiled 
the national aapi^ona of Qermany. Geryinna now took 
nfnge among hU literary and hiitorieal atudieci more 
especially devoting himself to the study of Shakespeare, the 
resiilt of which was his great work Shahespeam (1849, 
1850), in four volumes. He also revised his magnum 
the Histcry of German Literature^ for a fourth 
edition (185S), and began at the same time to plan hia 
History of the 19<A Century^ which was to be a continuation 
of the History of the 18^A Century by his guide and teacher, 
Schlosser. He heralded that voluminous work by a pro« 
gramme or manifesto entitled Einleitung in die Geschichte 
dee fieunzehnten Jahrhunderts^ which was issued in 1853, 
and made a great stir in the literary and political world, 
chiefly owing to the circumstance that the Oovernmont of 
Baden imprudently instituted a prosecution against the 
author for high treason. Gervinus had prophesied in his 
fwous ^lamphlet the final victory of democracy, and based 
bis prediction on the theory that all the great revolutionary 
outbreaks foUow each other in a kind of geometrical pro- 
gression,— to wit, 1820, 1630, and 1848. Hence he con- 
cluded that the next great revolutionary shock would take 
place about 1888-1890, and that it would insure the final 
victory to democracy, just as the same decade brought in 
former centuries freedom and independence to the Ameri- 
cans, the French, the English, and the inhabitants of the 
Netherlands. Arraigned before a tribunal, he defended 
himself with a great display of ability and manly courage, 
but was nevertheless condemned to an imprisonment of two 
months, and all the copies of the ** seditious publication 
were to be destroyed. Fortunately for Germany, this dis- 
grace was spared her, the verdict having been rescinded by 
a higher tribunal. This occurrence, which would have 
aroused a more elastic temper to greater political activity, 
had the contrary effect upon the sensitive mind of Gervinus. 
He buried himself still more among his books, and* even 
forebore to deliver lectures. With unwearied energy he 
•now devoted himself to his above-mentioned great his- 
torical work, Geschichte dee ne\meehntei\ Jahrhunderts 
seU den Wiener Veftrdgen^ which he issued in eight 
volumes, the first in 1855 and the last in 1866. In 
the midst of his historical studies he found relief in his 
devotion to the works of his favourite musician Handel. 
He founded, and liberally supported, the Handel ISociety 
in Germany, whose object it was to restore the com- 
positions of the great master in an authentic form, and 
to issue German versions of the texts suitable to the com- 
positions. The result of his Handel studies was his critical 
and msthetical work Hdndel und Shakespeare^ zur JEsthetik 
der TonkunM (1868), in which he drew an ingenious parallel 
between his favourite poet and his favourite composer, 
showing that their intellectual affinity was based on the 
Teutonic origin common to both, on the same healthiness 
of their mental capacities, on their analogous intellectual 
development, and even on a similarity of their inclinations 
and fates. This philosophical treatise fell flat on the 
German public, who could not forgive the author for having 
extolled Handel above the great national masters, Haydn, 
Moxart, and ^ethoven. llie ill-success of that publica- 
tion, and the indifference with which the latter volumes 
of his History of the 19fA Century were received by his 
countrymen, together with the feeling of disappointment 
that the unity of Germany had been brought about in 
another fashion and by other means th^ n he wished to see 
employed, combined to embitter in the highest degree the 
writer and the politician, but it could not sour in him his 
kindly and hu m a n e disposition, nor did it in the least affect 
his sociable temper, and he cnltivated refined society to the 
last He died x^er suddenly, on the 18th of March 1871. 
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The works whioh will, above all otheis, insure to Gervinna a 
lasting fame, are hia Ossekiehis der Ikutsehen DidShmy. and hia 
work on dAahaqmn. The fonner, a fifth edition of waieh waa 
^ted (1871-74) by tha eminaiit literaiy hiatorian and philolagiat, 
mfeaaor Karl Bartaoh of Heidelbeig. wu tha fixat oomprehenaiva 
hiatory of German poetry in a connected form, and waa exaentad wMi 
a literary aldll, a profound erudition, and a lofW enthnakam for 
the anbjeet, whioh imprinttsd upon it the atamp of a national work 
of nermauent value. The author repreeented the literaiy aetivity 
of Germany in its auooeaaive atages aa it grew ont of her peUtieal 
life, thua making political hiatory the foil and haaia of utaiin’ 
hutory. _ Hia judgment waa ainccre and independent, and altheugh 
hia oriticiam often aaautned a censorioua and pedantic tone againat 
the moat prominent poeta of Germany, the German people, wraost 
allowing themaelvea to be misguided in their judgment rsga^ng 
^e menta of Goethe, fichillGr, Jean Taul, ftc., gratefully aoeepteu 
hia work aa a national homage te that aubjeot of whioh they have 
moat reason to be proud. The object of Gervinus in writiiig hia 
literaiy hiatory waa, beaidea, a patriotic one. He endeavoured to 
show that Germany, having already attained great eminenoe in 
literature, should henoetorth exclusively devote herself to political 
activity, and surpass other nations also in this respect. He had 
a no less patriotic object in view in writing his commentary on 
Stutkespeare, which has been made popular in England by an 
excellent translation. This work is not so much a philological 
or asstheticol commentary aa a treatise pointiiiff out the ethical or 
moral precepts which may be deduced from his productions, and 
this circumstance makes it of considerable value and interest also 
to English readers. Gerviiius, who considered Shakespeare tiio 
intellectual property of Germany, in the same way aa he considered 
Handel the artistic proiterty of England, wished above all to in- 
culcate on his countrymen the teachings of healthy practical activity 
to ^ found in the works of tlie Enghsli dramatist. The object for 
which ho wrote, viz., the nioral improvement of hia readora from a 
practical point of view, seemed to lam the easier to be accompliriied 
through the producrious of Shakest)6arc, Ixtcauso tlie poet waa 
descended from a kindred mcc, ana the fructifying aee^ of hia 
thoughts and sentiments, falling upon a congenial soil, would be 
sure to take root there kindly. As a political historian, Gervinus 
was the antipode of Hunko. Following the principles of F. C. 
Schlosser, ho slighted all ducuineiitury history. He had such a 
deep distrust of all state iNipem and dijdomatio documents that 
he considered them os most untrustworthy sources for any his- 
torical recxird. He confined himself, therefore, chiefly to taking 
into account the political events and their results just as they 
lay on the surface; ninl, not consulting the state arcliives for 
the secret springs which set them in motion, he based his his- 
torical narratives almost entirely on his subjcctiyo Judgment. 
Many brilliant iiossages will be found in his general Hiiityry of iht. 
10^A Ceniury^ such as the accounts of the South American and Greek 
revolutions, and of the July revolution in 1830; and his Hisiorische 
BcJiriflen also contuin a number of valuable treatises and essays, 
which may be said to have jiavcd the wuy to a new eia in the art of 
writing hiHt()ry. Gervinus entertained a kindly feeling towardt. 
England, which ho called the land of political mastery ; and though 
he was, what is both the bane and the glory of so many Germans, 
rather a cosiuoiiolitun, ho nevortlieless remained a German patriot 
to the coro. He was, besides, diHtinguished by a rare nobleness and 
manliness of character, and considering that he was a powerful 
factor in the literary and political progress of modem times, we 
may fully agree with Hanke's oiiiniuu ^*that he will never be for- 
gotten.’' (C. A. B.) 

GESENIUS, Feiedrich Heinrich Wilhelm (1786- 
1842), Orientalist and biblical critic, was boro at Nord- 
baiiBen, Hanover, on the 3d of February 1786. From the 
gymnasium of his native town he passed in 1803 as a student 
of philosophy and theology to the university of Helmstadt, 
where Henke was his most influential teacher; but the 
latter part of his undergraduate course was taken at 
Gottingen, where Eichhorn and T. C. l^chsan were then at 
the height of their popularity. In 1806, shortly after 
graduation, he became repetent ” and privat-docent ” in 
that university ; and, as he was fond of afterwards relating, 
had Neander for his first pupil in Hebrew. In 1809, on 
the recommendation of Johann von MUller, he was appointed 
to a mastership in the gymnasium of Heiligenstadt, West- 
phalia, whence, in the following year, he was transferred to 
the university of Halle, where, from bemg professor extra- 
ordinarius in theology, he was in a very short time promoted 
to an ordinary chair (1811). Many offers were sub^uently 
made to him of high preferment elsewhere, but be clung to 
Halle for the remainder of his life, and taught with great 
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mndAritgr for upwards of thiity joora, the only interruptioDS 
indeed beinff that of 181S-14, oocaaioned by the war of 
liberation, during which the uniyenity was doaed, and 
those ocoaiione^y two prolon^d literary tours, first in 
1820 to France and England in the society of his col 
league Thilo for the examination of rare Oriental manu- 
scripts, and afterwards in 1835 to England and Holland in 
connexion with his Phoenician studies. At a very early 
period he became the most popular teacher of Hebrew and 
of Old Testament introduction and exegesis in Oermany ; 
and during his later years the annual number of students 
attending his lectures on these and kindred subjects, such 
as church history and Biblical archaeology, amounted 
to nearly 500. Of his pupils many have risen to great 
eminence in the departments he specially cultivated ; among 
these the names of Von Bohleu, Hoffmann, Hupfeld, 
Kodiger, Tuch, Vatke, and Benfey may be mentioned. In 
1827 Gesenlus was made a consistorialrath ; but, unless 
account be taken of the violent attacks to which he, along 
with his friend and colleague Wegscheider, was in 1830 
subjected by Hengstenberg and his party in the EvangelUtche 
Kwch/Bivteitung^ there are few noteworthy occurrences to be 
recorded in his biography. His death took place at Halle, 
October 23, 1842. It would be difiS^cult to overestimate 
tile services rendered by Qesenius to Semitic philology. 
To him belongs in a large measure the credit of having 
freed it from ^e trammels of theological and religious pre- 
possession by which it had previously been hampered, and 
of inaugurating the strictly scientific method which has 
since been so fruitful in valuable results. Nor can it be 
doubted that as an exegete he has exercised a powerful, 
and on the whole a beneficial, influence on the tendencies 
of modem theological investigation. 

Of his very numerous works the earliest, puhlislied in 1810, 
entitled Verauch Uber dU MalUaiache SpratM, was a successful re- 
futation of the widely current opinion that the modem Maltese 
was of Punio origin. In the same year appeared the first volume 
of the UebrdiacSea u, Ohalddiachea Handwbrterlmdi^ completed in 
1812 (8th ed., 1878 ; English translation by IVegelles, 1846-62). 
The Hehrdiaohe OrarntMUik^ published in 1818 (22d ed., by 
Kautssch, 1878), was followed in 1816 by the QeacJUchU der 
Habrdiaehan Spraehe (now very rare), and in 1817 by the Aua^ 
filhrlichea Lehrgabdude dar Hebrdiachan Sprache, Tlie first volume 
of his well-known commentary on Isaiah {Ver Jeaaja), 

with a translation, appeared in 1821 ; but the work was not com- 
pleted until 1829. The Theaaurua philologico^eritieua Idnguoo 
H^raica el Chaldaioce F. T., in 1829, he did not live to 

conmlete ; the latter part of the &ird volume is edited by Bodiger 
(182%). The other works of Qesenius are De PmUUeuchi Samari- 
tani OrigiM, Indole, el Auelorilate (1816), supplemented in 1822 
and 1824 by the treatise De Samaritavorum tkeologia, and by an 
edition of Garmirui Saniaritana ; Paldographiaehe Studi&n Uber 
PkHniciaehi m . Puniache Schrifl (1836), a pioneering work which 
he followed up in 1887 by his collection of Phcenician monuments 
(Seriplura lingwaque Phoanieiae mmvmmla auperaunl ) ; 

an Aramaic lexicon (1884-89) ; and a treatise on the Himyoritic 
language written in conjunction with Rodiger in 1841. Qesenius 
also contributed extensively to Ersch and Gruber's P^ncudopddie, 
and enriched the German translation of Burckhardt’sTravsZs in 
Bpria and tha Holy Land with valuable geographical notes. For 
many years he also edited the Tlel\o Allgmaine lAtmUurxeilwng. 
A well executed sketch of his life was published in 1848 {Oeaeniua: 
Oku JSrinnarungfkr aaine Fraumde), 

OESNER, JoHAKN Matthias (1691-1761), a distin- 
gttiahed Oerman claaaical scholar, was born at Both near 
Auabaoh, 9th April 1691. He studied at the university of 
Jena, and in 1714 published a work on the Philopatris 
ascribed to Lucian. In 1715 be became librarian and 
conreetor at Weimar, in 1729 rector of the gymnasium at 
Ansbaeh, and in 1730 reetor of the Thomas school at 
Leipeic^ where he had for colleagues Job. A. Ernesti and 
Job. Sebaetiaa Bach. On the foundation of the university 
of Odttinpn he became professor of rhetoric and subse- 
quently librarian also. He died at Gottingen 3d August 
1761. BKs special merit as a classicist is the attention he 


devoted to the explanation and illustration of the subject 
matter of the daseical authors. 

His prinoiiml works are editions of the Scripiom da r§ ruaUea, 
of Quintilian, Clandian, Pliny the Younger, Horaee, and the 
Orphic poems ; Primm Unam iaagogea in aruauiimem unioarmm ; ai 
edition of FaWs Thaaaurua arudUiania aeholoiHeea, alterwardi 
continued undes* the title Novua linguae af arudUhnia Momaam 
thaaaurua ; Opuseula varii argumanH ; and Theaaurua ^Molarum 
ffeaneri See EmestL Opuaeula oratorio, 1762 ; and 09Uingar 
Prgfeaaoran, Gotha, 1872. 

OESNEB, or Oessneb, Konrad (1516-1565), a very 
famous naturalist and author, sumamed the German Flipy 
and literarum miraculum on account of his vast erudition, 
was born of poor parents at Zurich, 26th March 1516. He 
received the first elements of education from Chaplain 
Frick, his maternal unde; and it was while gathering 
plants in hb relative’s garden that he became imlmed with 
tl^t enthudastic love of science which remained with him 
through life. In 1531 he went to Strasburg, then to 
Bourges, and in 1534 to Paris, studying at all those places 
with characterbtic passionate seal In 1535 we find him 
again in Zurich, where he married somewhat imprudently, 
for he was very poor, and had no immediate prospect of 
bettering his condition. His whole day was occupied in 
teaching, but at least the night was his own, and too great 
a portion of the time that others give to rest was occupied 
by Gesner in adding to hb alre^y great stock of erudi- 
tion. In 1537 he was appointed professor of Greek at 
Lausanne, and in 1541 professor of physics and natural 
history at Zurich. But in neither of these offices was he 
well paid, and during those years he wrote a large number 
of books, partly to support himself, partly from the interest 
he felt in their subjects. He wrote several works on 
ancient medicine and on botany, and a treatise on milk 
(in which he described the rural economy of Switzerland), 
translated into Latin a Greek logical manual and some 
works on the moral interpretation of Homer, carefully 
edited a new edition of Johannia Stoheet Sententiw (Ziirich, 
1543) and an expurgated edition of Martial (1544), pre- 
pared a new edition of the Latin dictionary of Ambrosius 
Calepinus (Basel, 1544), and wrote besides some lesser dis- 
sertations and translations. All thb, however, was only 
mere side work, for in 1545 he bsn^ at Ziirich the first 

f )art of hb justly renowned Eibliothaca Univa^aalia, a cat» 
ogue of all the works in Latin, Greek, and Hebrew, extant 
and not extant, publbhed or as yet unpublished. Under 
each important name there was given a vast mass of biblio- 
graphic^ information and critidsm, original and selected. 
Ihroe years later the second part of thb stupendous work 
^ appeared, likewise at Ziirich, under the title of Fandectarum 
j aive parlitumum univeraalium Conradi Gaaneri Tipurini 
Lihri XXL Only nineteen of these books then appeared; 
the twenty-first, which was a theological encyclopaedia, was 
publbhed in 1549, but the twentieth, which was to contain 
the medical writings, and which he intended should repre- 
sent the quintessence of the labours of a lifetime, was never 
finished and never published. 

The next few years were spent in writing small trea 
tbes, and in the preparation of another mapnum opus, a 
zoological work entitled Hiatoria Animaltutn, whidi was 
published in six books (the last of these unfinbhed) at 
Zurich between 1551 and 1587. To prepare himself for the 
worthy execution of thb undertaking he read 250 authors, 
travelled over nearly all Europe, received hints from hosts 
of learned friends, and did not disdain the information 
which he obtained from hunters and shepherda He also 
made himself a proficient artist, in order that he might by 
drawings assbt his labours. This work contained the names 
of all known animab in the ancient and modem languages, 
a description of each as to every important particular, and 
a mass Qt> interesting literaiy information, embracing facts 
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and legends regarding tliem. After this he again oooapied 
himsatf with leaser writings for some years. He devoted 
some attention to philok^, aided in the preparation of a 
Oerman-Latin dietionary, and pointed out tne force and 
nndreamt-of beauty that lay in that then vulgar and balf- 
devdoped tongue. But again these and other paUications 
were only secondary labotm, for he had a third great work 
in preparation. He had for some time given great atten- 
tion to botany, and he now proposed to publish a work on 
that science corresponding to his mreat work on zoology. 
He had made a large coUection of materials towards this 
when his health, never veiy good, completely gave way. A 
few hours before his death be desired to be carried into his 
museum, and there he spent the last moments of life. He 
died 13th December 1565, not having completed his fiftieth 
year. 

Oesner’s intense devotion to science, and his almost in- 
credible powers of acquisition, are seen from the recital of 
the facts of his biography, and from a mere catalogue of 
his labours. It deserves to be added that his life was sin- 
gularly pure and blameless, that his love of knowledge was 
as disinterested as it was engrossing, that he was ^ways 
ready and glad to acknowledge any help he received. 
When obliged to engage in controversy, he did so in a 
dignified and courteous manner. His medical writings 
show him to have been far above the silly prejudices of his 
day. A cheerful and amiable piety was a prominent 
feature in his character — a character chastened, not soured, 
by the trials of a hard lifetime. 

After Gesner’s death his unpublished writings wont through a 
career of vicissitudes not unlike that of ilicir author. A part of 
them, edited by Professor Schuiiedel, was published at Nurembeig 
in 1758. Other parts followed, but the work was never completed, 
lives of Oesner have been written by J. Sinimler (Zurich, 1566) 
and J. Honhart (Winterthur, 1824). See also liObert’s OevMsr aU 
Arzt (Zurich, 1854), and Gesuer’s autobiography in his Bibliolheca 
Univeraaliti (Ist ed., p. 180). 

QESSNER, Salomon (1730-1788), Swiss painter and 
poet, and once a very favourite and widely-read author, was 
bom at Zurich let April 1730. With the exception of some 
time epent in Berlin, and a visit to Hamburg undertaken 
in order to see Hagedora, be i^sed the whole of his life in 
his native town, where he carried on the business of a book- 
seller. He died 2d March 1788. The first of bis writings 
that attracted attention was his Lied elites Schweizers an 
sein bewaj^iietes MdJrJien (1751). Then followed Daphnis 
(1754), Jdylleii (1756), /nAe’f anef Yariho (1756), a version 
of a story dready worked out by Gellert and Burner, and 
Der Tod Abels (1758), “a sort of idyllic prose pastoral.” 
It is somewhat difficult for us now to understand the reason 
of Gessner’s universal popularity, unless it was tlie taste of 
the period for the conventional pastoral. His writings are 
marked, it is true, by sweetness and melody, but the sweet- 
ness soon becomes insipidity, and the melody monotony. 
He represents iu most of his works the existence of 
shepherds in a golden or rather tinsel age, and nothing 
more unreal could possibly be imagined. His men and 
women are inane and lifeless representations. They are all 
alike, and all equally uninteresting. They never give utter- 
ance to any powerful, genuine, human sentiments. Their 
talk is but meaningless platitude. As a painter Gessner 
represented still country scenes, rocks, springs, and water- 
falls, shepherds and sliepherdesses ” — in short, the conven- 
tion^ classical landscape. His son, Konrad Gessner (1764- 
1826), was also a painter of some reputation. 

Collected editions of Geesner*s works were repeatedly published 
(2 vols. 1777-78, finally 2 vols. 1841, both at Mrich). They were 
translated into French (8 vols., Paris, 1786-98X and versions of 
the Idyllmt appeared in English, Dutch, Portugnese, Sfianish, 
Swedish, and Bohemian. Oessner's life was written by Hottinger 
(Zurich, 1796) ; see also his BrUfyjeehsei mU seinm Schn (Bern 
and Zurich, 1801). 
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GESTA BOMANOBUH, a Latin obllaotion of anecdotes 
and tales, probably compile abont the end of the 13th 
century or the beginning of the 14th, which still possesses 
a twofold literary interest, first as one of the most popular 
books of its time, and secondly as the eonroe^ dir^y or 
indirectly, of much which has since become current under 
the stamp of genius. Of its authorship nothing certain is 
known; and there is little but gratuitous coiyecture to 
associate it either with the name of Helinandus or with 
that of Petrus Berchorius (Pierre Bercheure). It is even 
a matter of debate whether it took its rise in England, 
Germany, or France ; while Mr Douce was disposed to give 
the credit of it to the Germans, Herr (Esterley is inclmed 
to recopize the priority of the Euglish. The work at least 
was evidently intended as a manual for preachers, and was 
probably written by one who himself belonged to the 
clerical profession. The name, Deeds of the Romans^ is 
only partially ajppropriate to the collection in ite uresent 
form, since, besides the titles from Greek and Latin histoiy 
and legend, it comprises fragments of very' various origin, 
Oriental and European. The unifying element of the 
book is its moral pur][K)8e: everything is made service- 
able for reproof and doctrine, the powerful chemistry of 
the allegorical method extracting the sunshine of Christian 
truth from the cucumbers of the most worldly and wicked 
circumstance. The style is barbarous, and the narrative 
ability of the compiler seems to vary with his source ; but 
he has managed to bring together a considerable variety of 
excellent material. He gives us, for example, the germ of 
the romance of Guy of ‘Warwick,” the story of Darius 
and his Three Sons,” versified by Occlove, part of Chaucer’s 

Mau of Lawes’ Tale,” a tale of the emperor Theodosius, 
the same in its main features as that of Xear, the story of 
the Three Black Crows,” the Hermit and the Angel,” 
BO well-known from Parnell’s version, and a story identied 
with the Fridolin of Schiller. Owing to the loose structure 
of the book, it was easy for a transcriber to insert any ad- 
ditional story into his own copy, and consequently the 
MSS. of the Gesia Rimaiurrum es^ibit considerable variety. 
CEsterlcy, who has bestowed the fullest investigation on 
the subject, recognizes an English group of MSS. (written 
always iu Latin), a German group (sometimes in Latin and 
sometimes in Gorman), and a group which is represented 
by the vulgate or common printed text The earliest 
editions are supposed to be those of Ketelaer and De 
Lecompt at Utrecht, of Arnold Ter Hoenen at Cologne, 
and of Ulrich Zell at Cologne ; but the exact date is in all 
three cases uncertain. 

An English translation, probably based -directly on the MS. 
Harl. 5369, was published by Wynkyti de Worde about 1510-1515, 
the only copy of which now known to exist is preserved in the 
library of St John’s C'ollege, Cambridge. In 1577 Ricbard Robin- 
son published a revised edition of Wynkyu do Worde, and the book 
proved highly popular. Between 1648 and 1708 at least eight 
inipressiouH were issued. In 1708 apj^eared the first vol. of a trans- 
lation by B. P., probably Bartholomew Pratt, **from the Latin 
edition of 1514.” A translation by tlie Kev. C. Swan, first pub- 
lished in 2 vols. in 1824, forms part of Bohn’s Antiquarian Library, 
and was re-edited by Wyiiiiard Hoojier in 1877. The German 
translation was first printed at Augsburg, 1489. A French version, 
under the title of Ls Vtolier acs Kwboires rfytnamts moralmiZt 
api>eared in the early part of the 16th century, and went through 
a number of editions ; it has been reprinted iy G. Brunet (Puns, 
1858). Critical editions of the Latin text have been produced by 
A. Keller (Stutigart, 1842), and (Esterley (Berlin, 1872). See also 
Warton,*** On the GestaRomanorum," dissertation iii., prefixed to 
the HiOaiy qf English Poetry ; Douce, Illustraivms of Shakenpeare, 
voL il.; Frederick Madden, Introduction to the Roxburghe Club 
edition of The Old Emgli^ VersUms of the Oeata Jlmnaw/nm^ 1888. 

GETA, Publius Sbptimub Antoninus (189-212), 
younger son of the Boman emperor Severus, was bom at 
Milan, 189 a.d. Between him and his brother Caracalla. 
there existed from their early years a keen rivalry and 
antipathy. On the deaUi of their father iu 211 they were^ 
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in nooQidaDoe with his instraotionsi prodaimed joint em* 
peroiB ; and after the failure of a proposed treaty by whioh 
Ouaealla was to retain Europe and western Africa, and 
Oeta Asia and iigypt, Caraoalla, on the pretence of a desire 
for reconciliation, arranged a meeting with his brother in 
his mother’s apartment^ and by means of assassins mnis 
dered him in her presence (212). His name was obliter* 
ated from all public inscriptions; all coins bearing his eflSgy 
were to be destroyed ; and the use of his name, either in con- 
versation or in writing, was forbidden under pain of deatL 
GETHSEMANE. See Jerubalebl 
GEULINCK, Arnold (1625-1669), one of the most 
distinguished of the earlier Cartesians, was bom at Antwerp 
in 1625. Few details are known with regard to his life, 
and his more important works are extremely rare. He 
studied philosophy and medicine at the university of 
Louvaiu, and took there the degree of doctor. For twelve 
years he continued at the same university as lecturer, and 
was noted as one of the most successful teachers. For what 
reason he left is quite uncertain, but he seems to have been 
obliged to fly from Louvain and to take refuge in Leyden, 
where he appears to have been in the utmost distress. Only 
the generous assistance of a friend, by name Heidanus, pre- 
vented his death from absolute want of means. At Leyden 
he entered the Protestant Church, having been pn^ vloiisly a 
Catholic, and it has been supposed that his flight from Lou- 
vain was due to doubts excited there as to his orthodoxy. 
This, however, is merely conjecture. In 1663, through 
his friend Heidanus, he obtained leave to lecture at Leyden, 
and devoted himself with the utmost zeal to his new duties. 
He died in 1669. His most important works were pub- 
lished posthumously. During his lifetime there seem to 
have been made public only the theses which he defended 
on graduating at Louvain (Saturnalia^ MU,gucieBti(me» guodr 
libtUeoB in utramgue partem diaputatce, 2d ed. 1665). The 
lietaphpsica vera, 1691, and the TwaOiaeavrov, sive Ethica^ 
poet trielia auctorie fata^ 1696 (first part, 1665), are the 
works by which he is known in the history of pndosophy. 
Id addition to these were published Phyrica Vera, Zoyica 
reetUuta, and Annotata in Aindpia PhiloeophicB E. CartesiL 
Geulincx takes up principally the doctrine, left in an 
obscure and unsati^actoiy state by Descartes, of the relation 
between soul and body. Extension and thought, the 
emnces of spiritual and corporeal natures, are absolutely 
distinct, and cannot act upon one another. External facts 
are not the causes of ment^ states, nor are mental states the 
causes of physical facts. So far as the physical universe is 
concerned, we are merely spectators, l^e influence we 
seem by will to exercise over bodies is only apparent ; voli- 
tion and action only accompany one another. I cannot be 
the author of any state of which 1 am unconscious, for my 
very nature is consciousness ; but I am not conscious of the 
mechanism by which bodily motion is produced, hence I am 
not the author of bodily motion. Body and mind are like 
two clocks whioh act together, because at each instant they 
are adjusted by God. A physical occurrence is but the 
occasion on which God excites in me a corresponding mental 
state. Gkulincx is thus definitely the originator of the 
theory called Occasionalism. But the principles on which 
that Uieory was founded compelled a further advance. God, 
who is the cause of the concomitance of bodily and mental 
facts, is in truth the sole cause in the universe. No fact 
contains in itself the ground of any other ; the existence 
of the facts is due to God, their sequence and coexistence 
are also due to him. He is the ground of all tl^t is. My 
desires or volitions and my thoughts are thus the desires, 
volitions, or thoughts of Ood, Apart from God, the finite 
being has no reality. Geuliucz is thus the precursor of 
Spinoia, and, like Spinoa, he gave out his final results 
under the title of Ethics. Descartes had left untouched, 


-GEY 

or nearly so, the difficult problem of the relation between 
the universal element or thought and the particular desiree 
or inclinadoDs. All these are regarded by Geulincx as 
modes of the divine thought and action, and accordingly 
the end of human endeavour is the end of divine will, or 
the realisation of reason. The love of right reason is the 
supreme virtue, whence flow the cardinal ^rtues, diligence, 
olmience, justice, and humility. Liberty is obedience to 
reason ; nemo oervit yui ratimi eerviL 

Geulincx has not directly touched the problem which 
evidently must have caused the greatest difficulty to the 
Cartesians, — ^how we perceive extended reality, — though 
he plainly indicates the opinion that we do not perceive it, 
but have the idea of it from God. He thus carried out to 
their extreme consequences the irreconcilable daments in 
the Cartesian metaphysics, and his works have the peculiar 
value attaching to the vigorous development of a one-sided 
principle. The abrupt contradictions to which such develop- 
ment leads of necessity compels revision of the principle 
itself. 

See Damiron, Phil, en JFranee au 17ff^eieele, 1846; Bouillier, 
Pie, de la Phil, Carteeienne, L ch. 14 ; E^xnann, Verauch einer 
Geeeh, d, neu, Phil,, i., sec. 2 ; Bitter, Oeeeh, d, Phil,, xi. pp. 
07-169 (Ritter's aocount of Gtealinox is the fullest in any history of 
philosophy); K. Fischer, Cfeech, d, neu, Phil,, I 2, 11-27. 

OE}^ a town of France, the chief town of an arrondisse- 
meut in the department of Ain, is beautifully situated, 2000 
feet above sea-level, at the ba^ of the Jura chain on the 
Joumant, 3 miles from the Swiss frontier, and 10 miles 
N. W. of Geneva. It has tanneries, saw-mills, and corn-mills, 
and a considerable trade in cheese and wine. The town 
gives its name to the old Paye de Gex, situated between the 
Alps and the Jura, which was successively under the protec- 
tion of the Swiss, the Genevese, and the counts of Savoy, 
until in 1602 it came into the possession of France, retain^ 
ing, however, until the Revolution its old independent juris- 
diction, with Gex as its chief towm. The population of the 
town in 1876 was 1469. 

GEYSERS, Geibbrb, or Geisies, are fountains of a peculiar 
construction, in virtue of which they shoot up into the air, 
at more or less regular intervals of time, a column of heated 
water and steam or of mud. Those of Iceland have 
been known at least from the time of Baso Grammaticus, 
w^ho briefly mentions them in his Danorum regum hietorice ; 
but no satisfactory explanation of the phenomena was 
advanced till near the middle of the present century, when 
Bunsen brought his scientific knowledge and power of 
investigation to bear on the subject. Sir George Mackenzie, 
in his Travde in Iceland, 

1811, had written as fol- 
lows:— ** Let us suppose a 
cavity C (fig. 1 ), communicat- 
ing wiUi the pipe FQ, filled 
with boiling water to the 
height AB, and that the 
steam above this line is con- 
fined so that it sustains the 
water to the height P. If we 
suppose a sudden addition 

of h&at to be applied under the cavity C, a quantity of 
steam will be pi^uced whidi, owin^ to the gr^t pra- 
sure, wHl be evolved in starts caui^ the noiies like 
dkchaiges of artillery, and the shaking of the ground.” 
He admitted that even to his own mind this could be only 
a partial explanation of the facts of the case, and t^t 
he was unable to account for the frequent and periodic^ 
production of the necessary heat ; but he has uie cwdit 
of hitting on what is certainly the proximate cause — ^the 
sudden evolution of steam. By Bunsen’s theory the whole 
difficulty is solved, as is bMUtifnlly demonstrated by 
t^ eftifidal geyser designed by Professor J. H. J. MtiUerm 
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Fig. 2. 


IVeiburg (fig. 2). If the tube ah be filled with water and 
heated at two points, first at a and then at 6^ the follow- 
ing snooession of dhanges is prodnoed. The water at a 
beginning to boil, the sttpeiincnmbent column is oonae- 
quentlj raised, and the stratum of 
water which was on the point of 
boiling at h being raued to d is 
there subjected to a diminished 
pressure; a sudden evolution of 
steam accordingly takes place at d, 
and the superincumbent water is 
violently ejected. Beceived in the 
basin e, the air-cooled water sinks 
back into the tube, and the tern- 
l>erature of the whole column is 
consequently lowered; but the under 
strata of water are naturally those 
Which are least affected by the 
cooling process; the boiling begins 
again at A, and the same succes- 
sion of events is the result (see 
R. Bunsen, **Fhysikalische Beo- 
bachtungen liber die hauptsach- 
lichsten Qisire Islands,” in Poggen- 
dorff*s AnnaUfi der Phyiik and 
Chemie^ vol. IyzIL, 1847; and J. 

Muller, ** Ueber Bunsen's Geyser- 
theorie,” t5td., voL Ixzix., 1850). 

The principal difference between 
the artificial and the natural goyser- 
tube is that in the latter the effect 
is not necessarily produced by two 
distinct sources of heat like the two fires of the experi- 
mental apparatus, but by the continual influx of heat 
from the bottom of the shaft and the differences between 
the boiling points of the different parts of the column 
owing to the different pressures of the superincumbent 
mass. This may be thus illustrated : — AB is the column 
of water; on the right side the figures represent ap- 
proximately the boiling jicints (Fahr.) calculated accord- 
ing to the ordinary laws, and the figures on the left the 
actual temperature of the same places. Both gradually 
increase os wo descend, but the relation 
between the two is very different at 
different heights. At the top the water 
is still 39^ from its boiling point, and 
even at the bottom it is 1 9'’ ; but at D 
the deficiency is only 4^ If, then, the 
stratum at D be suddenly lifted as high 
as C,it will be 2^ above the boiling point 
there, and will consequently expend 
those 2” in the formation of steam. 

Any hot spring capable of depositing 
siliceous material by the evaporation 
of its water may in course of time transform itself into a 
geyser, a tube being gradually built up as the level of the 
Ymin is raised. And every geyser continuing to dejiosit 
siliceous material is preparing its own destruction ; for as 
soon as the tube becomes deep enough to contain a column 
of water sufficiently heavy to prevent the lower strata 
attaining their boiling points, ^e whole mechanism is 
deranged. In geyser districts it is easy to find thermal 
springs busy with the construction of the tube; warm 
pools, or laugg, as the Icelanders call them, on the top of 
siliceous mounds, with the mouth of the shaft still open 
in the middle ; and dry basins from which the water has 
receded with their shafts now choked with rubbish. 

Oeysen exist at the present time in many volcanic 
regions, as in the Eastern Archipelago, Japan, and South 
America; but the three localities where they attain their 
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highest development are Iceland, New Zealand, and 
Wyoming in the United States. The ver^ name by which 
we call them indicates the historical priority of the Iceland 
group. It is an old Icelandic word— equivalent to 
g^her or rager — from the verb geyga^ itself a derivative of 
gfoaaf to gush. In native usage it is the proper name of 
the Great Geysw, and not on appellative — the general term 
hver^ a hot spring, making the nearest approach to the 
European sense of the word (see Cleasby and Vigfiisson, 
Icelandic JSnglieh DictioHary^ 8.V.). 

The Iceland geysers are situated about 50 miles N.W. 
of Hecla, in a broad valley of alluvial formation, at the 
foot of a ran^ of hills from 300 to 400 feet in height 
Within a circuit of about two miles, upwards of one hundred 
hot springs may be counted, varying greatly both in char- 
acter and dimensions. The Great Geyser in its calm 
periods appears as a circular pool 72 feet in diameter and 
4 feet in depth, occupying a basin on the summit of a 
mound of siliceous concretion ; and in the centre of the 
basin is a shaft, about 9 feet in diameter and 70 feet 
in depth, lined with the same siliceous material. The 
clear sea-groon water flows over the eastern rim of the 
basin in little runnels. On the surface it has a tem- 
perature of from 76'* to 89*^ Cent, or from 168*’ to 188** 
Fahr. Within the shaft there is of course a continual shift- 
ing both of the average temperature of the column and of 
the relative temperatures of the several strata. The results 
of the observations of Bunsen and Descloiseauz in 1874 
were os follows {c/» Poggendo7'f*a AnnaleUf loc. cit., and 
CompteaPnidue^vol xxiii.) : — About three hours after a great 
eruption on July 6th, the temperature 6 metres from the 
bottom of the shaft was 1 21 *6** C. ; at 9 *50 metres, 121’!*’; at 
16‘30 metres. 109*" (?); and at 19*70metreB, 95** (1). About 
nine hours after a ^oat eruption on July 6th, at about 0*3 
metres from the bottom, it was 123° ; at 4 '8 metres it was 
122*7°; at 9*6inetre8, 113°; at 14*4 metres, 85*8° ; at 19*2 
metres, 82 '6°. On the 7th, there having been no eruption 
since the previous forenoon, the temperature at the bottom 
was 127*5°; at 5 metres from the bottom, 123^; at 9 
metres, 120'4°;atl4'75metrcs, 106*4°; and at 19 metres, 55**. 
About three hours after a small eruption, which took place at 
forty minutes past threeo’clock in the afternoon of the 7tb, the 
temperature at the bottom was 126*5° ; at 6*85 metres up 
it was 121*8°; at 14*75 metres, 110°; and at 19 metres, 55 . 
Thus, continues Bunsen, it is evident that the temperature 
of the column diminishes from the bottom ujiwards ; that, 
leaving out of view small irregularities, the temperature in 
all ports of the column is found to be steadily on the in- 
crease in proportion to the time that has elaps^ since the 
previous eruption ; that even a few' minutes before the 
great eruption the temperature at no point of the water 
column reached the boiling point corresponding to the 
atmospheric pressure at that part; and finally, that the 
temperature about half-way up the shaft made the nearest 
approach to the appropriate boiling point, and that this 
approach was closer in proportion as an eruption was 
at hand. Observations made by Mr Robert Walker 
in August 1874 remarkably confirm those of Professor 
Bunsen (see Froceedinge of Roy. Soc, of Edinburgh^ voL 
viii. p. 514). The Great Geyser has varied very much in 
the nature and frequency of its eruptions since it began to 
be observed. In 1809 and 1810, e.y., according to Hooker 
and Mackenzie, its columns were 100 or 90 feet high, and 
rose at intervals of 30 hours, while, according to Hender- 
son, in 1815 the intervals were of 6 hours, and the altitude 
from 80 to 150 feet. 

About 100 paces from the Great Geyser is the Strokkr 
or chum, which was first described by Stanley in 1789. 
The shaft in this case is about 44 foot deep, and, instead 
of being cylindrical, is funnel-shaped, having a width of 
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ftbant 8 feet at the mouthy, but contraotiiig to abont 10 
inches near the centre. By casting atones or turf into the 
shaft so as to stopper the narrow neck, eraptions can be 
accelerated, and they often exceed in magnitude those of the 
Great Oeyser itself.^ During quiescence the column of water 
fills only the lower part of the shaft, its surface usually lying 
from 9 to 13 feet below the level of the soil Unlike that 
of the Great Geyser, it is always in ebullition, and its tem- 
perature is subject to comparatively slight differences. On 
the 8th of July 1847 Bunsen found the temperature at the 
bottom 1 1 2 9^ C. ; at 3 metres from the bottom, 1 1 1 *4*^ ; and 
at 6 metres, 108^ ; the whole depA of water was on that 
occasion 10*15 metres. On the 6th, at 2‘90 metres from 
the bottom, it was 114 2®; and at 6*20 metres, 109*3®. On 
the 10th, at 0*35 metres from the bottom, the reading gave 
113*9®; at 4*66 metres, 113*7® ; and at 8*85 metres, 99*9®. 

The great geyser-district of New Zealand is situated in 
the south of the province of Auckland In or near the upper 
basin of the Waikato river to the N.E. of Lake Taupo. In 
nmny respects the scene presented in various parts of the 
districts is far more striking and beautiful than anything 
of the same kind to be found in Iceland, but this is due 
not BO much to the grandeur of the geysers proper as to the 
bewildering profusion of boiling springs, steam-jets, and 
mud-volcanoe^ and to the fantastic effects produced on the 
wks by the siliceous deposits and by the action of the boil- 
ing water. At Whakarewarewa, near Lake Loto Hua, there is 
a group of eight geysers, one of which, the Waikate, throws 
the column to a height of 30 or 35 feet (see Hochstetter, 
Zealand^ 1867). But it is in the Yellowstone Park, in the 
north-west corner of Wyoming, that the various phenomena 
of the ge 3 raers can be observed on the most portentous scale 
The geysers themselves are to be counted by hundreds, and 
the dimensions and activity of several of them render those 
of Iceland and New Zealand almost insignificant in com- 
parison. The principal groups are situated along the course 
of that tributary of the Upper Madison which boars the 
name of Fire Hole River. Many of the individual geysers 
have very distinctive characteristics in the form and colour 
of the mound, in the style of the eruption, and in the shape 
of the column. The Giantess,” as observed by Langford 
(1870) and Dunraven (1874), lifts the main column to a 
height of only 60 or 60 feet, but shoots a thin spire to no 
less than 250 feet The ** Castle ” varies in height from 
10 or 15 to 250 feet ; and on the occasions of greatest 
effort the noise is appalling, and shakes the ground like an 
earthquake. Strong distinct pulsations, says Lord Dun- 
raven, occurred at a maximum rate of seventy per minute, 
having a general tendency to increase gradually in vigour 
and rapidity until the greatest development of strength was 
attained, and then sinking again by degrees. The jets 
grew stronger and stronger at every pulsation for ten or 
twelve strokes, until the effort would culminate in three 
impulses of unusual power. The total display lasted about 
an hour* ^ “Old Faithful ” owes its name to the regularity 
of its action. Its eruptions, which raise the water to a 
height of 100 or 160 feet, last for about five minutes, and 
recur every three-quarters of an hour. The “Beehive” 
sometimes attains a height of 219 feet; and the water, 
instead of falling back into the basin, is dissipated in spray 
and vapour. Very various accounts are given of the 
“Giant” Hayden saw it playing for an hour and twenty 
minutes, and reaching a height of 140 feet, and Lieutenant 
Duane says it continued in action for three hours and a 
half, and had a maximum of 200 feet ; but at the earl of 

» According to Profeasor T>TidaU (see Hoyal InaUtuixon Noticea, 
1858, and Htat as a Mode 1888), tins effect of the atopper 

is simply due to the fact that it is on imp^imont to the norniaUy 
gradml asoent of the heated aqueous strata, and that it sn ixnpedi- 
aient which at last is suddenly removed. 
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Dnnraven’s visit the eruption lasted only a few mimitea. 
For further details see Donraven’s Oreat AiMe (1874), and 
the Reporti of Professor Hayden. 

GEZER (111), a royal Canaanite oily on the boundaiy 
of Ephraim in the maritinie plain (Josh. xvL 3-10)L 
It was allotted to the Levites, but its original inhabitants 
were not driven out until the time of Solomon, when the 
Egyptians took the city, which was given to Solomon’s wife 
(1 Kings ix. 16). Under the form Gktzera it is mentioned 
as being in the neighbourhood of Emmaus-Nicopolis 
(’Amwfis) and Jamnia (Yebnah) (1 Macc. iv, 15). 
Throughout the history of the Maocabean wars Gazera pla^^ 
the part of an important frontier post. It was first taken 
from the Greeks by Simon the Asmonean (1 Macc. xiv. 7). 
Josephus also mentions that the city was “naturally 
strong ’* (Anfif/., viiL 6, 1). Hie position of Qezer is defined 
by Jerome (Onomaaticonf s.v.) as 4 Roman miles north 
(contra septentrionem) of Nicopolis (AmwAs). This points 
to the ruined site called Tell Jezer^ near the village of Abu 
Shfisheh, abont 4 miles north-west of ’Amw&s. The site is 
naturally very strong, the town standing on an isolated hill, 
commanding the western road to Jerusalem just where it 
begins to enter the mountains of Judah. The name Oezer 
(from a root signifying “insulated ”) was no doubt derived 
from the position of the place. The ruins include rock-cut 
tombs, wine-presses, caves, and quarries, with foundations 
of a citadel on tho hill top. A very fine spring (’Ain 
Yerdeh) exists on the east, and in 1874 a curious discoveiy 
was made on the hill side near the spring. The words 
Tahum Gezer, “boundary of Oezer,” were found cut in 
Hebrew letters on the live rock in two places, and in each 
case the Greek name Alkios occurred with them. The 
genuineness of this curious inscription has not been disputed. 

GFRORER, AvausT Friedrich (1803-1861), historian, 
was bom at Calw, WUrteuiberg, on the 5th of March 1803, 
and at the close of his preliminary studies at the seminary 
of Blaubeuron, entered the university of Tilbingen in 1821 
as a student of evangelical theology. After passing his 
final examinations in 1825, he spent a year in Switzerland, 
during part of which time he acted as companion and secre- 
taiy to Bonstetten; the year 1827 was spent chiefly in 
Rome. Returning to Wiirtemberg in 1828, he first under- 
took the duties of repeteut or theological tutor in Tubingen 
and afterwards accepted a curacy in Stuttgart ; but having 
in 1830 received an appointment in the royal public library 
at Stuttgart, he thenceforth gave himself exclusively to 
literature and hutorical science. Hi^ first work on Philo 
{Philo u. dieJudMiralexandriniache TKeozophie^ 1831) was 
rapidly followed by an elaborate biography, in two volumes, 
of Gustavus Adolphus {Gnatav Adolfo Konig von Schwedm^ 
1835-37), and by a critical histoiy of primitive Christianity 
{KrUxBche Geackickte dea U^'chriatenthutM^ 1838), in three 
volumes, consisting of three parts, entitled respectively 
“The Century of Salvation” {JahrhundeH dea lleUa)^ 

“ Sacred Legend ” {Die heilige Sage\ and “ Truth ” {DU 
Wohrheii), In both of the last-named works, Gfrurer had 
manifested opinions unfavourable to Protestantism, which, 
however, were not openly avowed until fully develop^ in 
his church history {Allgemeine KirchengeaekUhte bia Beginn 
dee \Uen Jahrhunderta^ 1841-46). In the autumn of 1846 
he was appointed to the chair of history in the university 
of Freiburg, where he continued to teach until his death, 
which took place at Carlsbad on the 10th of July 1861. In 
1848 he sat as a representative in the Frankfort parlia- 
ment, where he supported the “ High German ” party, and 
in 1853 he publicly went over to the Church of Rome, 
infinenoed, however, in this, it is said, more by regard for 
what he conceived to be its political value, than by any 
purely religions consideration. Among his hter works the 
most important is the Oeackickle der oat- n. wdfrdnhUeken 
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Karclimger (1858); bat thoie on the peeado-Iiidorian 
Deeietile Urtprung^ Wertkder 

Ihcrdaltn du fakehen IMonu^ 1848), on the pimiiti?e 
history of mimkiiid {UrguchkhUd^fimaMic^ 

1865), on Hildebrand \Papd Oregor VIL «. ZtkalUr^ 
1859^1), on the history of the 18th centniy {fiuKkkkU 
ie» liten JahrhuHderti, 1862-73), on Oer^n popular 
rights {Zur Oeaeh%cht€ deutscher Volinreckte, 1866), and on 
Byiantine history (Bgtantinische Ouchiskte^ 1872-74), are 
aliK> works of real value. The fruit of much original re- 
search, they convey a great quantity of fresh information, 
and are unusually rich in suggestion; their chief fault 
may be said to lie in an excess of ingenuity, which leads 
their author to imagine combinations which never existed, 
and to invent the most recondite causes for historical occur- 
rences, the explanation of which is rather to be sought in 
the region of the obvious. 

GHATS, or Ghauts (literally ** the Landing Stairs’* from 
the sea, or ** Passes ”), two ranges of mountains extending 
along the eastern and western shores of the Indian penin- 
sula. The Eastern GJidU run in fragmentary spurs and 
ranges down the Madras coast They commence in the 
Orissa district of Balasor, pass southwards through Cuttack 
and Purl, enter the Madras presidency in Qai\j4m, and 
sweep southwards through the districts of Vizagapatam, 
Gkul&vari, Nellore, Chengalpat, South Arcot, Trichinopoli, 
and Tinnevelly. They run at a distance of from 50 to 
150 miles from the coast, except in Ganj^m and Vizaga- 
patam, where in places they almost abut on the Bay of 
Bengal. Their geological formation is granite, with gneiss 
and mica slate, with clay slate, hornblende, and primitive 
limestone overlying. The average elevation is about 1500 
feet, but sever^ hills in Ganj4m are between 4000 and 
5000 feet. The Western Ghdls start from the north of 
the Tdpti valley, and run south through Kh&ndesh, Ndsik, 
Tanna, Satara, Batnagiri, Kanara, and Malabar, and the 
states of Cochin and Travanoore, meeting the Eastern Ghdts 
at an angle near Cape Comorin. The range of the 
Western Gh4ts extends uninterruptedly, with the excej)- 
tion of a gap or valley 20 miles across known as the 
Palghdt gap. Tho length of the range is 800 miles from 
the T4pti to the Palghdt gap, and south of this about 200 
miles to the extreme south of the peninsula. In many 
parts there is only a narrow low strip of coast between 
the hills and the shore ; at one point they rise in magniti- 
cent precipices and headlands out of the ocean. Tho 
average elevation is 3000 feet, precipitous on the western 
side facing the sea, but with a more gradual slope on the 
east to the plains below. The highest peaks in the northern 
section are Mahdbaleswar, where is the summer capital of 
the Government of Bombay, 4700 feet; Furandhar, 4472 ; 
and Sinhgarh, 4162 feet. South of Mahdbaleswar the 
elevation diminishes to about 1000 feet above sea-level. 
Farther south the elevation again increases, and attains its 
maximum towards Coorg, where the highest peaks vary 
from 5500 to 7000 feet, and where the main range joins 
the interior Xilgiri hills. South of the Palghdt gap, the 
peaks of the Western Ghdts rise as high a£. 7000 feet The 
geological formation is trap in the northern and laterite in 
southern section. 

GHAZIABAD, a town in Meerut dbtrict, North-Western 
Provinces of Indio, distant 1 2 miles from Delhi and 28 miles 
from Meerut, in 28® 39' 55" N. lat, 77® 28' 10" K long. 
The town was founded in 1740 by Qhdzi-ud-dln, brother 
of Nawdb Saldbat Jang, ruler of the Deccan, and takes 
its name from its founder. It has considerably risen in 
importance of late years, from having 'been selected as 
the point of jtinction of the East Indian, and the Sind, 
Punjab, and Delhi railways. A branch into Delhi city 
diverges from Ghdzidbdd. Population (1872) 7365. 


GHAzIFUB, a district of British India, in the lieutenant- 
l^ovemotship of the North-Western Pirovinces, and induded 
m the Beniures division. It is bounded on the N. by 
Asimgarh and Sdian, R by Sdran, S. by Bhdhdbdd, and 
W. by Benm and Jaunpur. GhAzipur forms part oi the 
great alluvial plain of the Ganges, which divides it into two 
nneq^ portions. The northern subdivision lies between 
the Gumti and the Gogr4, whose confluences with the main 
stream mark its extern and western limits respectively. 
The southern tract is a much smaller strip of country, en- 
closed between the KaramnAsa and the great river itself. 
No hill or natural eminence is to be found in the district 
A few lakes are scattered here and there, formed where the 
rivers have deserted their ancient channels. The largest 
is that of Surdha, once a northern bend of the Ganges, nut 
now an almost isolated sheet of water, 5 miles long by about 
4 broad. 

Ghdzipur is a closely cultivated district, aud out of a total area ot 
2168 square miles 1546 are actually under cultivation. The 
harvests are the same as those common to the whole of the plain 
districts of tho North-Western Provinces. Tho ceiisus of 1872 
returned a total population in Ghdzipur district of 1,845,570 souls 
(males 696,572, females 648,829), dwelling in 8725 villages or 
townships, and inhabiting 285,007 houses. The Hindus numbered 
1,221,810, or 90*7 per cent, and Mahometans, 128,465. Of the 
three higher Hindu castes there were — Brdhmaus, 128,012 ; 
Ri^puts, 295,855; aud Baniyds, 49,588. The lower castes are 
represented by the Ahirs, 171,216 ; Chdmdrs, 122,075 ; Kdyaaths, 
22,480 ; and Kurmis, 18,186. Amongst the Mussulmans, the 
Shaikhs numbered 26,940; Sayyids, 4625: Mughals, 570; and 
Puthdna, 18,452. Tho district is rich, and in tiie eastern parts 
the soil is extremely fertile, so that the cultivators are, on the 
whole, iu oasy eireumstances. Sixteen towns contain a popula- 
tion exceeding 5000, viz., Ghdzipur, 88,858; Mahatwar Khds, 
8976 ; Shiupur Dmr, 9279 ; Qahmar, 9050 ; Shorpur. 7958 ; 
Riotipur, 9828; Bora, 5424; Chit, 5821; Narhi, 5527; Bansdih, 
7819; Hioti, 7700; Muiiiar, 6285; Ballia, 8521 ; Bairia, 5689; 
Soiibarsa, 7162; and Kasra, 7261. The chief imports into the 
district are English piece goods and thread, cotton, salt, apices, 
and grain ; the principal exports, country cloth, sum, fuller’s 
earth, oil seeds, and hides. The headquarters of the Government 
opium manufacture is at Ghdzipur town. Carbonate of so^ is 
manufactured from tbc reh or saline efflorescence of the barren tisar 
plains, and largely exiKirtcd. Saltpetre is also laigely prepared 
irom the some source. Tlie gi'cat trade route is the Ganges, but 
good roads connect all the prinri|)al centres with each other. 
The East Indian Kailatiy runs for 24 miles thiough the district, 
with stations at Zamdiiiah, Dildanmgar, and Oahmar. Tho total 
aiTiount of imperial, local, and muiiici|ial revenue of the district in 
1876 was £200,000. Ghdzipur is said to bo one of tho hottest ond 
dampest districts iu tho Noilli-Westf^m Provinces. In 1869 the 
annual mean temjjerature was SO'' Fulir., the lowest monthly moan 
being 6r Fahr., in January, and the highest 98”, iu May. The aver- 
age total rainfall for 11 years from 1860 to 1871 was 40*1 inches, 
the maxinium Iwing 60*6 inches, in 1861, aud the minimum 21*5 
inches, in 1868. 

GuAzipub Town, the capital of tho district, stands on the 
low alluvial northern bank of the Ganges, iu 36® 23' 36" 
N. lat. and 83® 35' 13" E. long., covering an area of 416 
acres, and with a population in 1872 of 38,853. There 
is considerable trade in sugar, tobacco, long cloth, and rose 
water. It is the headquarters of the Oovernment opium 
department, where all the opium from the North-Western 
Provinces is collected and manufactured under a monopoly. 
A metalled road runs from Ghdzipur to Zamdiiiah station 
on the East Indian Railway, 13^ miles. Lord Cornwallis, 
the governor-general of India, died at Ghdzipur in 1805, 
and a monument and marble statue areerected over his grave. 

GHAZNI (called in European books often Qhaznah, 
Gazna, Ghizni, or Ghnrnee, in the Oriental histories more 
generally Ghaznin), a famous city in Afghanistan, the seat 
of an extensive empire under two different medi»val 
dynasties, and again of prominent interest in the modern 
history of British India. Ghazni stands on the high table- 
land of central Afghanistan, in 68® 20' E. long., 33® 34' N. 
lat., at a height of 7726 feet above the sea, and on the 
direct road between Kandahar and Cabul, 233 miles by 
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mi N.1. from tha first, and 8fi miles S. W. from the seoond. 
It also stands at the head of the Gomal route from the 
hadus, one moeh followed by trade. 

Ghaaai, as it now exists, is a plaoe in decay, and probably 
does not contain more than 4000 inhabitantB. It stands 
at the base of the terminal spar of a ridge of hills, an off- 
shoot from the Onl-Koh, which forms the watershed between 
tbw Aiyhandi b and Tamak rivers (see Apohawstaw). The 
eastle stands at the northern an{pe of the town next the 



hois, and is about 150 feet above the plain. The town 
walls stand on an elevation, p^y ortifici^ and form an 
irregnlar aqnare, close on a mile in cireuit (including the 
eastle), the walls bein^ partly stone or brick laid in mod, 
and [wrtly of day bnUt in courses. They are fianked by 
nnmerons towers. There is also a lor^holed fouase-braye 
wall, and a ditch which can be filled (partially at least) 
from the Ohaini river, which fiows close to the west of the 
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town. There are three gates. The town coniists of dirty and 
Teiyirr^jnlar streets of hoosesBereral stories hi^ bnt with 
two stra^hter streets of more pretension, oroesing near the 
middle of the town. New fortifications had been erected 
previous to 1857, but their present state is not known. 
In 1839 they were of no real power to resist artillery of 
moderate calibre, though imposing in aspect and hi^ly 
picturesque, jndfi^ from the views given by Sir Eeim 
Jackson and others. Of the strategical importance ol 
Ghazni there can luurdly be a question. The view to the 
south is extensive, and the plain in the direction of Kanda- 
har stretches to the horizon. It is bare except in the 
vicinity of the river, where villages and givens are 
tolerably numerous. Abundant crops of wheat and barley 
are grown, as wdll as of madder, besides minor products. 
The climate is notoriously cold, — snow lying two or three 
feet deep for about three months, and tradition speaks of the 
city as having been more than once overwhelmed by snow- 
drift. Fuel is scarce, consisting chie^y of prickly shrubs. 
In summer the heat is not like that of Kandahar or Cabul, 
but the radiation from the bare heights renders the nights 
oppressive, and constant dust-storms occur. It is evident 
that the present restricted walls cannot have contained the 
Taunted city of Mahmild. Probably the existing site formed 
the citadel only of his city. The remarks of Ibn Batuta 
(c. 1332) already suggest ^e present state of things, viz., a 
small town occupied, a large space of ruin ; for a considerable 
area to the N.E. is covered with ruins, or rather with a vast 
extent of shapeless mounds, which are pointed out as Old 
GhoznL The only remains retaining architectural character 
are two remarkable towers, rising to the height of about 140 
feet, and some 400 yards apart from each other. They are 
similar, but whether identical, in design, is not clearly 
recorded. They belong, on a smaller and far less elaborate 
scale, to the same class as the Kutb Minar at Delhi. Views 
of one of the minarets will be found in Fergusson’s Indian 
Architecture^ in Vigne's VisU to Ghazni^ Cahul^ in 
Atkinson’s Sketchee in Afghanistan^ and other works. 
Arabic inscriptions in Cufic characters show tlie most 
northerly to have been the work of Mahmiid himself, the 
other that of his son Masa’iid, On the Cabul road, a 
mile beyond the Minaret of Mahmiid, is a village called 
Bauzah {** the Garden,” a term often applied to garden- 
mausoleums). Here, in a poor garden, stands the tomb 
of the famous conqueror himself. It is a prism of white 
marble standing on a plinth of the same, and bearing a 
Cuiic inscription praying the mercy of God on the most 
noble Amir, the great king, the Lord of church and state, 
Abul K4sim Mahmiid, son of Sabuktigin. The tomb 
stands in a rude chamber, covered with a dome of cloy, 
and hung with old shawls, ostrich eggs, tiger^kins, and 
so forth. The village stands among luxuriant gardens and 
orchards, watered by a copious aqueduct Sultan Baber 
celebrates the excellence of the grapes of Bauzah. 

The famous Gates of Somnath ” (so-sl^led) were at- 
tached to the building covering Mahmtid^ tomb until 
their removal to India, under Lord EUenborough’s orders, 
on the evacuation of the country in 1842. Tlie gover- 
nor-general’s intention, as announced in a famous prose 
piean addressed to the Hindu princes, was to have 
carried them solemnly through Upper and Central India to 
Guzerat, and there to have restored them to tlie (long- 
desecrat^) temple. Calmer reflexion prevailed, and tb 
gates were consigned to the arsenal at Agra, where they 
now remun. These gates (11 feet in height, 9^ in width) 
are ascertained to be of Himalayan cedar (deodtf), and are 
richly carved in geometric Saracenic f^ttems, so that 
there is no likelihood of any real connexion with Somnath. 
But tradition did ascribe to them such a connexion. And 
when Sh4h Shil^ in 1831 treated with Mahirtja Bani^ 
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Siagli for aid to reooTer the llirone of Gkbiil, oiie of Baigit’s 
•l^lationi WM the reetontion of the mtM to SomnAth, 
a drcainetance which probably eifigeeted the notion to the 
eeeentric govemo^generaL A atSl more remarkable fact 
•elated in a reiKirt bv Capt CSaode Wade, dated 2l8t Not. 
lUl)iathat the ehth reminded the maldrija of a prophecy 
that foreboded the downfall of the Sikh dominion on the 
remoTal of the Ohanii gates. The gates were removed to 
India in the end of 1642 ; and the Sikh kingdom practically 
eollapeed with the death of Sher Singh in ^ptember 1843. 
Another relic of Sultan Mahmdd is the £and-i-SuUdn, a 
great dam on the Ohazni river, some 12 miles above &e 
eity. Baber describes it as 80 or 100 feet in height, pro- 
bably along the slope, and about 600 feet long. It had 
Imn ruined in his time since its destruction by AUuddin 
Jah4nsos, but Baber sent money to restore it Vigne calls 
it only 25 feet in height He found it much out of repair. 
It supplies irrigation to the plain west of Ohazni. 

There are many holy shrines about Ohazni surrounded 
hy orchards and vineyards. Baber speaks of them, and tells 
how he detected and put a stop to the imposture of a pre- 
tended miracle at one of them. These sanctuaries make 
Ohazni a place of Moslem pilgrimage, and it is said that at 
Constantinople much respect is paid to those who have 
worshipped at the tomb of the great Oh4zL To test the 
genuineness of the boast, professed pilgrims are called on to 
describe the chief notahitia of the place, and are expected 
to name all those detailed in certain current Persian verses. 

Tlie city ia not mentioiied by any narrator of Alexander's expedi- 
tion, nor by any ancient autlior so as to admit of positive recogni- 
tion. But it is very possibly the Oaznm which Itoleniy places 
among the Paropamiaadas, and this may not be itieunsiHtent with 
Sir H. hawlinson's identification of it with Oasost an Indian city 
spoken of by two obscure Greek poets as an impregnable place of 
war. The name is probably connected with the Persian and Sans- 
krit gafij and ganja, a treasi^ (whence the Greek and I^atin 
€kua). We seem to have positive evidence of the existence of the 
city before the Mahometan times (644) in the travels of the Chinese 
p^rim, Uwen Thsang, who speaks of llo-si-na (ie,, probe.bly 
Qhaxna) as one of the capitals of Tmvkuta or Arachosio, a place 
of great strength. In early Mahometan times the country adjoin- 
ing Ghazni was called Zdbiil, When the Mahometans first invaded 
that region Ghazni was a wealthy entrepdt of the Indian trade. 
Of the extent of this trade some ielea is given by Ibn Haukal, wlio 
states that at Cabul, then a mart of the same trade, there was sold 
yearly indim to the value of two million dinars (£1,000,000). 
^e enterorise of Isldm underwent several ebbs and flows over this 
region. The provinces on the Helmand and about Ghazni were 
invaded as early as the caliphate of Modwia (662-660). The arms 
of Ya’kdb Leis swept over Cabul and Arachosia (Al-Rukhig) about 
871, and the people of the latter country were forcibly converted. 
Though the Hindu dynasty of Cabul held a part of the valley of 
Oabaf river till the time of Mahmdd, it is probably to the |>eriod 
jait mentioned that we must refer the permanent Mahometan occu- 
pation of Ghazni. Indeed, the building of the fort and city is 
ascribed by a Mahometan historian to 'Amrd Lois, the brother and 
sneeessor of Ya'kdb (d. 201), though the facts already stated dls- 
eredit this. In the latter part of the 9th century the family of 
the Samani, sprung from Samarkand, reigned in splendour at Bok- 
hara, Alptigin, originally a Turkish slave, and high in the service 
f>f the dynasty, about the middle of the 10th century, losing the 
favour of the court, wrested Ghazni from its chief (who is styled 
Abd Bakr Lawik, wdli of Ghazni), and established himself there. 
His government was recognized irom Bokhara, and held till his 
death. In 977 another Turk slave, Sabuktigfn, who had married 
the daughter of his master Alptigin, obtained rule in Ghazni. He 
made himself loril of nearly alt the present territoir of Afghanistan 
and of the Puigab. In 997 Mahmiid, son of Sabuktigin, succeeded 
lo the government, and with his name Ghazni and the Ghaznevid 
dynasty have become perpetually associated. Issuing fortli year 
after year flrom that capital, Mahmiid carried fUlly seventeen expe- 
ditions of devastation through northern India and Guzerat, as well 
as others to the north and west. From the borders of Kurdistan 
to Samarkand, from the Caspian to the Ganges, his authority 
was acknowledged. The wealth brought back to Ghazni was 
enonnons, and contemporary historians give glowing descriptions 
of the magnifleence or the capital, as well as of the conqueror’s 
onmlfioent support of literature. Mahmiid died in 1080, and 
SOON fourteen kings of his house came after him ; but thou^ 
thma was some revival of importence under Ibrahim (1069-1009), 


the empire never reached anything like the same splendonr and 
power. It was overshadowed by the Seljnks of Penia, and hf 
the riling rivals of Ghur (o. a), the boetility of which it bed 
repeatedly provoked. Biduam Shin (1118-1 162), pat to death Knt- 
bnddln, oue of the princes of Ghiir, called kl^ of the Jib41 or Hill 
country, who had withdrawn to Ghasni This prince's brother, 
Saifhddm Sdri, came to take vengeance, and drove oat Bahrain. But 
the latter recapturing the place (1149) paraded Baifliddfn and hie 
vizier ignomimonsly about the city, ana then hanged them on the 
bridge. Ali-nddin of Ohiir, younger brother m the two dain 
princee, then gathered a great host, and came against Bahrain, who 
met him on the Helmand. The Ghdri prince, after repeated vic- 
tories, stormed Ohazni, and gave it over to fire and sword. Thedead 
kings of the house of Mahmdd, except ^e conqueror himself and 
two others, were tom from their graves and burnt, whilst the bodieo 
of the prinoes of Ghdr were solemnly disinterred and carried to the 
distant tombs of their ancestors. It seems certain that Ghasni never 
recovered the splendour that perished then (1162). A14-ttd^, 
who from this deed became known in history as Jahdn-atm (BhU^ 
rnende), returned to Ghiir, and fiahram reooonpied Ghazni ; he died 
in 1167. In the time of his son Khnsru Shdh, Ghazni was ti^en by 
the Tnrkiah tribes called Qhuzz (generally believed to have been 
what are now called Turkomans). The king fled to Lahore, and the 
dynasty ended with his son. In 1178 the Ghuzz were exj^lled by 
Ohiydasuddin Sultan of Ghiir (nepiiew of Ala-uddin Jahdnids), who 
made Ghazni over to liis brother MuizuaClin. This famous prince 
whom the later historians call, it is not clear why, Shahdb^uddhi 
Ghdri, shortly afterwarda (1174-6) invaded India, taking Mnltdii 
and Uckh. This was the first of many sucoeisive inroads on western 
and northern India, in one of which Lahore was wrested from 
Khnard Malik, the last of Mahmud's house, who died a captive in 
the hills of Ghiir. In 1192 Prithvi Rdi or Hthora (as theMoitoi 
writers call him) the Chohau king of AJmir, being defeated and 
slain near Thanesar, the whole country from the Himalaya to 
Ajmlr became subject to the Ghiiri king of Ghazni. On the death 
of his brother Ghiyassuddin, with whose power he had been oon- 
Rtaiitly associated, and of whose conquests he had been the chief 
instniment, Muizuddin became sole sovoreimi over Ghdr and 
Ghazni, and the latter place was then again for a brief period tke 
seat of an empire nearly as oxteiisivo as that of Mahmiid the son 
of Sabuktigin. Muizuddin crossed the Indus once more to put down 
a rebellion of the Khokars in the Punjab, and on his way back 
was murdered by a band of thorn, or, as some say, ly one of the 
Muldhidah or Assassins. The slave lieutenants of Muizuddin 
carried on the conquest of India, and as the rapidly succeeding 
events broke their dependence on any master, tliey established at 
Delhi that monarchy of which, after it hail enduroa through many 
dynasties, aud had culminated with the Moghul house of Ralier, 
the shadow perished in 1867. The death of Muizuddin was fol- 
lowed by stinggle and anarcliy, euding for a time in the uunoxaiioii 
of (Hiaziii to the empiro of Khwarazm by Mahommed Shdh, wlio 
conferred it on his famous son, Jalaluddiu, and Ghazni became the 
lioadquorters of the latter. After Jcughii Khan had extinguished 
the power of his family in Tuikestan, Jaliiluddin defeafod the 
army sent against him by the Mongol at Parwdn, north of Cabul 
Jenghiz then advanced and drove Jaldluddin across the Indus, after 
which he sent Okkodai his son to besiege Ghazni. Henceforward 
Ghazni is much less prominent in Asiatic histoiy. It continued 
subject to the Mongol^ sometimes to the house of Huldkd in Persia, 
iind sometimes to that of Chiighatai in Turkestan. In 1826, after a 
buttle between Amir Husain, the viceroy t)f the former house in 
KhoTBsaTi, and Tarmashirin, tlie reigning khan of Chaghatai, the 
former entered Ghazni and oiico more subjected it to devastation, 
and this time the tomb of Mabindd to desecration. The statement 
in a recent book on Afghanistan, tliat a new Ghori dynasty reigned at 
Ohazni from 1386 to 1388, is erroneous. 

Ibn Batuta ( 0 . 1332) says the greater part of the city was in ruina 
and only a small part continued to be a town. Timur seems nevar to 
have visited Ghazni, but we find him in 1401 bestowing tlie govern- 
iiientof Cabul, Kandahar, and Ghazni on Fir Mahommra, the sen of 
his son Jahangir. In the end of the century it was still in tlie hands 
of a descendant of Timur, Ulugh Beg Mirza^ who was king of Cahid 
and Ghazni. Tlie illustrious nephew of this prince, £iber, got 
peacefol possession of both cities in 1604, and lias left notes on both 
in his own inimitable Memoirs. His account of Ghazni indiestss how 
far it had now fallen. ** It is,'* he says, ** but a poor mean place, 
and 1 ^have always wondered how its princes, who possessed alsii 
Hindustan and Khorasan could have chosen such a wrotched country 
for the seat of their government, in preference to Khorasan." He 
commends the fruit of its gardens, which still contribute la>ply to 
the markets of Cabul Ghazni remained in the haud^ of Be ber’s 
descendants, reigning at Delhi and Agra, till the inrasfon of ICadir 
Shah (1788), and became after Nadir's death a part of the new king- 
dom of the Afghans under Ahmed Shah DurrdnL We knowof bottwo 
modem travellers who have recorded visits to the place previous to 
the war of 1889. George Foreter passed as a disguiwd traveller with 
a kafila in 1788. ** Its slender existence," he says, ** is now msia* 
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tallied hr soma Hindu families, who ra|iport a small traffic, and 
snppW tna wants of the few Mahometan rasidants.” Hr Vigna 
▼itttM it in 1886, having reached it from Multan with a caravan of 
Lohini marchanli, travelliiig by the Oomal pass. The histoiioal 
of Ghasul WES brougbt DBck from the dead, as it were, by the 
news of its cwture hy the British'army under Sir John Keane, 28d 
July 1889. The siege artilleiy had him left behind at Kandahar ; 
escalade was judged impractioable ; but the project of the command- 
ing engineer. Captain Oeoige Thomson, for blowing in the Cabul 
gate Tiuth powder in bags, was adopted, and carried out success- 
rully, at toe cost of 182 killed and wounded. Two vears and 
s lialf later, the Afghan outbreak against the British occuiia- 
eion found Ghazni garrisoned bv a Bengal regiment of sepoys, but 
aeithor repaired nor provisionea. They held out under great hard- 
ihips from 16th December 1841 to 6th March 1842, when they sur- 
rendered. In the autumn of the same year GoueraJ Nott, advancing 
tVom Kandahar upon Cabul, reocoupied Ghazni, destroyed the de- 
fences of the castle and ps^ of the town, and carried away the 
famous gates. Since then Ghazni has not been entered b^ any 
Englishman ; for when Colonel Lumsden's mission passed this way 
in 1857 they were not allowed to approach the place. 

See Elliot, Hitt, of Jndia^ ed. by Doweon ; JbbakdtiA-Ifdiirit translsted by 
Major Raverty In the Mbtiot/ieea Indiea ; K. Thomun, In J R. Ai» JSoc^ veils, lx. 
snazTlLt FoiWer's/owMift Vigne*i Vitit to OhugnL Ac.; Mssson'i Tra^Ux 
Reporte of Liiniiiden*e Mission In 1857 1 Jout'nal oftho At. Soc. t^Jlengalt voLxii.: 
Autobiographit of Baber, by Leyden end Ersklno; Cunninglism's Jiitt. of the 

GHEE (Sanskrit, GhrUa)^ a kind of clarified butter made 
in the East The l^st is prepared from butter of the milk 
of cows, the less esteemed from that of buffaloes. The 
batter ia melted over a slow fire, and set aside to cool ; the 
thick, opaque, whitish, and more fluid portion, or ghee, re- 
presenting the greater bulk of the butter, is then removed. 
The less Uquid residue, mixed with ^groundnut oil, is sold 
as an inferior kind of ghee. It may be obtained also, 
according to the IndioAb Domeitic Emwmy and Receipt 
p. 16, 6th ed., 1865, by boiling butter over a clear fire, 
skimming it the while, and, when all the water has evapo- 
rated, straining it through a cloth. Ghee which is rancid 
or tainted, as is often that of the Indian bazaars, is said to 
be rendered sweet by boiling with leaves of the Morin^a 
ptery^oeperma or horse-radish tree. In India ghee is 
one of the commonest articles of diet, and indeed enters 
into the composition of everything oaten by the Brahmans. 
It is also extensively used in InSan religious ceremonies, 
being offered as a sacrifice to idols, which are at times 
bathed in it Sanskrit treatises on therapeutics describe 
ghee as cooling, emollient, and stomachic, as capable of 
increasing the mental powers, and of improving the voice 
and personal appearance, and as useful in eye-diseoaos, 
tympanitis, painful dyspepsia, wounds, ulcers, and other 
affections. Old ghee ia in special repute among the Hindus 
as a medicinal agent, and its efficacy as an external applica- 
tion is believed by them to increase with its age. Ghee more 
than 10 years old, the purdna ghrita of Sanskrit materia 
medicas, has a strong odour, and the colour of lac. Some 
B[iecimen8 which have been much longer preserved — and 
** clarified batter a hundred years old is often heard of " — 
have an earthy look, and are quite dry and bard, and nearly 
inodorous. Medicated ghee (Sanskrit, ghi'ita pdJca) is made 
by warming ordinary ghee to remove contained water, melt- 
lug, after the addition of a little turmeric juice, in a metal 
pan at a gentle heat, and then boiling with the prepared drugs 
HU all moisture ia expelled, and straining through a clotL 

Bee Udoy Chand Dut, The Maieria Mediea of the Rinius, winr 
yMtfrom SatnekrU Medical Wwke, Calcutta, 1877, and, on the uses 
of ghee in onllnary operatiouH, the above quoted Rcceipl Booh, and 
The Mian Oookiry Mock, Calcutta (1869 ?). 

OHEEL, or Geel, a town of Belgium, in the province of 
Antwerp, about 25 miles E. of Antwerp, on the railway 
between Herenthals and Moll, with a population, according 
to the census of 1876, of 10,265. Situated in the midst of 
that half barren stretch of moorland which is known as 
the Oampine or Kampenland, it would have been of little 
importance, in spite of its manufactures of cloth, leather, 
wo^en shoes, and wax-lights, had it not for long centuries 
been seat of a unique method of dealing with the insane. 
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A local legend, tradtig the origin of the town back to e 
chapel of St Martin erected in the 7th oentnry, ms on to 
tell how an Irish princess, fearing the fate that long afte^ 
wards befel Beatrice Cenci, sought refuge in this remMe 
asylum, but was j^nrsued by her relentleas father and pnt 
to death, along with a priest Gerrebert, the companion of 
her flight tomb of the victims was soon ^scovered 
to have a healing virtue for minds diseased ; the sainted 
Dymphna became the patroness of the insane ; and a large 
and beautiful church in her honour was erected on the site 
of St Martin’s chapel Commenced in the 12th century, 
it was finished in 1340, and consecrated by the bishop 
of Cambray; and the pilgrimages to the tomb were 
sanctioned by a brief of Eugenius IV. In 1538 Jean do 
M4rode, within whose domains the church was situated, 
instituted a vicariate of nine priests and a director, and in 
1562 Henri de M4rode transformed the vicariate into a 
regular chapter of nine canons and a dean. The obardi 
stul remains to bear witness to the importance formerly 
attached to the shrine; and though the tomb of St 
Dymphna has long been a cenotaph, a few stray enthusiasts 
still pass beneath it in hopeful imitation of the thousaods 
in byegone years, whose knees have worn deep furrows in 
the pavement as they made their ninefold transits on nine 
successive days. As food and lodging had to be provided 
for the patients who were brought to the saint, the inhabit- 
ants of Gheol grew accustomed to the treatment of the 
various kinds of mental alienation, and gradually discovered 
that forcible measures were much less frequently necessary, 
and danger less likely to result from free intercourse wi^ 
the insane, than was generally believed throughout Europe. 
When M. Pontecoulant was appointed by Napoleon prefect 
of the Bevolution department of the Dyle, his attention 
was called to tho success of the domestic regime in force at 
Gbeel, in contrast to the sad condition of affairs in the asylum 
at Brussels, and he caused tho patients to be removed from 
the capital to the little country towiL His example was 
freely followed by the authorities of different districts, and 
Gheel received full official recognition. Investigations 
undertaken about 1850 by M. Duepitiaux, inspoctor-genenl 
of benevolent establishments in Belgium, resulted in the 
reform of such abuses as bad crept into the system ; and 
the relations of the patient and his protectors were placed 
on a strict legal footing by the law of 1st May 1851. 
Further ameliorations have oeen introduced in 1852, 1857, 
1858, Ac. The whole management of the system is under 
the supervision of officially appointed physicians, and the 
advantages of a regular establishment are thus combined 
with those of domestic comfort, social freedom, and activity. 
Permission to receive patients is granted not only to the 
town residents, but also to the villagers of the vicinity. 

Among the nnmerouB works and papers descriptive of Ghed 
and its rlgime, the following may be mentioned:— Gazot, HifL 
ecclkdaetiqxie dee Pays Baa, 1614 ; Biffl. “Meniorio origindi,** in 
Gaeetta fnedioa Italiana, 2d Oot. 1854 ; Brown, in Asylum Journal, 
1858; Bueknill, IM, 1868, 1859 ; Bulckeiia, Baymri, Ao., Brussela^ 
1857 ; pipers by Auguste Droste, in Allg^ Zeitach. fUr PiychiaMe, 
1858, Cerr. BUker aer Dimtachan Oen flir Paychiatrie, 1856, Hygaa^ 
1857, and Dautacke Klinik, 1858 ; Esquirol, lial. mmtaiaa, voL il; 
Jnlea Duval, Gheel, ou l/tie colonie aoXUnie, Paris, 1860 ; Buedj, 
Qhael, Baikragaur Oeaeh derprakt. Payehiakrie, Berlin, 1875. 

GHENT, in Low Latin Ganda or Gandavum^ in French 
Oand, in Flemish Gend, in German Gent, a city of Belgium, 
at the head of the province of East Flanders, is situated 
about 30 miles to the west of Antwerp on the Scheldt and 
the Lys. ^ The two streams branch out to such an extent 
as to partition the town into 26 islands, which are connected 
by about 270 bridges, 42 being of stone, and 28 of the 
others being wooden structures of considerable size. In 
general Ghent is well built, and, thoa|^ the older porthm 
has narrow and gloomy lanes, it occupies as a whole a lafgir 
area than most European towns in proportion to tike popn> 
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lation and the namber of honsM. A striking and pleasing 
feature is the number of promenades, the most noteworthy 
bdng the Ooupure or Catting,” so called from the branch 
of tlm Bruges cuial constructed in 1758. Gardens, orchards, 
and oom-fields are enclosed within the ancient teundaries 
of the walls, which extended nearly 8 miles in circumfer- 
ence. An excellent view of the city and its environs is 
obtained from the belfry of the grand old watch-tower 
Greeted by the men of Ghent between 1183 and 1339, 
from whose summit the voice of the famous bell Roland 
called the burghers together for Are or fray. The present 
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spire of cast iron dates from 1854, but it is still surmounted 
by the golden dragon brought to Ghent from the church of 
St Sophia in Constantinople, not long after the conquest of 
that city by the crusaders. Roland was removed by Charles 
V., and its place is now supplied by a chime of 44 bella 
Almost all the houses of the wealthier classes of Ghent 
are constructed after the Italian fashion, with wide portes- 
cocliires, spacious courtyards, and lofty staircases ; but along 
the quays and in the older streets there are still numerous 
specimens of the quainter and grander architecture of the 
).6th and 17th centuries. The industrial classes live for 
the most part in long monotonous rows of poo^looking 
houses. Among the public squares the most noteworthy 
are the Friday Market {Afarehe du Vendredt), where in 
fonper days the counts of Flanders were inaugurated and 
the trades unions used to assemble ; the KauUr (the word 
in Flemish means field), which became the Place d’Armes 
in 1813, and is the favourite rendezvous of the fashionable 
woild ; the Plaine de St Pierre, eepecially used for military 


raviewB ; the Com Market, wbibh is one of the bosiest spots 
in the town ; and the Place Sainte Pharailde, which contains 
the faqade of the fish-market and the gate of the Counts’ 
Castle, and is annually the scene of the so-called Fair of the 
Little Presents (iVfMnO>marib). The Plaine dee RecoUets, 
which takes its name from the convent of the Reformed 
Franciscans (1225-1796), was in 1836 chosen as Ihe site 
cf the new court-house. Near the Friday Market is an 
enormous cannon, 18 feet long, 10 feet in girth, and nearly 
3 feet wide at the mouth, formed in the same fashion as 
** Mods Meg ” in Edinburgh Castle, and surnamed Ihdlt 
or “ Mad Meg or Margaret.” 

The cathedral of St Bavon (Flem. Baefa) ranks as one 
of the most splendid of the churches of Belgium. Though 
the original foundation dates from the 9t]i or 10th century, 
the cr^pt and choir of the actual edi6ce have no higher 
antiquity than the 13th century, and the other parts were 
not completed till the 16th. The roof of the nave has been 
erected since the destructive fire of 1822. Originally 
dedicated to St John, the church received its present name 
only in 1540, when Charles V. made it the seat of the 
collegiate chapter of the abbey of St Bavon ; and it was 
not till 1559 that it was constituted a cathedral at the 
request of Philip II. of Spain. In its exterior St Bavon’s 
is rather heavy in style, but it is surmounted by a fine 
octagonal tower, which, before the destruction of the spire 
by lightning in 1603, had a height of 360 feet, and still 
reaches 270 feet. The interior is remarkable for the rich- 
ness and variety of its decorations. The choir and transepts 
are lined with black marble, and the balustrades are of 
white or variegated marble. A statue of St Bavon in bis 
ducal robes adorns the high altar, and in front are four tall 
copper candlesticks which belonged to Charles I„ and bear 
the royal arms of England. Beneath the windows of the 
choir are affixed the arms of the knights of the golden fleece, 
whose last chapter was held by Philip IT. in St Bavon’s in 
1 559, The chapels are twenty-four in number ; their gates 
are of brass, and almost every available spot has its paint- 
ing or statue. The eleventh is known as the Chapel of the 
Lamb, as it contains the central and principal portion of 
I the famous Adoration of the Lamb painted by John Van 
I Eyck in 1 433, Hubert Van Eyck, his brother and compeer, 

I and Margaret, his sister, lie buried in the ciypt. The 
! church of St Nicholas — an early Gothic structure, with a 
great tower of the 15th century and a modem portico — ^has 
the credit of being the oldest in the town ; and St Michael’s, 
dating from about 1450, but frequently restored, is memor- 
able as the scene of the worship of reason during the French 
Revolution. Previous to the Revolution there existed in 
Ghent a large number of convents and monasteries (thirty 
seven establishments of this class, with 1122 inmates, are 
recorded in 1781); and one of its most famous institutions 
at the present day is the Bdguinage of St Elizabeth, a com- 
munity of about 600 or 700 nuns, who inhabit a separate 
quarter of the town, consisting of little brick-built cottages 
arranged in streets and squares within a common wall. 

Among the secular buildings of Ghent one of the finest 
is the Hotel de Ville, its northern faqade being an excep 
tiooally rich example of flamboyant Gothic ot the 15th 
century, and its eastern faqade presenting a curious contrast, 
with its rows of Doric, Ionic, and Corinthian columns after 
I the style of the Italian Renaissance. The court-house or 
palais de justice is a heavy but imposing structure in the 
Romanesque manner, erected between 1835 and 1843 by 
I the architect Roelandt at the common expense of the state, 
j the province, and the town. The minor apartments of the 
( lower floor have been all more or less sacrificed to the great 
I Hall of the Lost Footsteps, which is 240 feet long and 70 
feet wida About the same time the same architect waz 
I entrusted with the designs for the casino, a building adapted 
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for the flower-ehowe of the Botanical Sooietj and the 
oonoercB of the choral union of St Cecilia. The so-called 
Oorernnient houae, which is partly occupied bythe provinqal 
administratiou and partly by the myemor as his residence, 
was ass'lrpied by Charles V. to we provost of St Bavon, 
became in 1581 the property of William of Orange (the 
Silent), at a later date ser^ as episcoj^ palace, and in the 
time of Napoleon was the prefecture, ilie present episcopal 
palace was built in 18i5 as an appendage to the cathedral 

With benevolent institutions of various kinds Ghent is 
abundantly supplied. A lunatic asylum, the Hosjpital of 
the Byl(^ue, founded as early as 1225, a maternity hos- 
pital dating from 1827, a blind asylum (1854) due to the 
beneficent bequests of L. Van Oaneghem, a deci and dumb 
institution (1822), and an atelier de chark^y or establish- 
ment for giving work to the unemployed, which has been 
in operation since 1817, are worthy of special mention. 
It would be less of a paradox than might be supposed if 
the great penitentiary (Rasphuis, or Maison de Force) had 
been included in the list ; for it is remarkable, not only 
for the sumptuous style of its buildings, but for the phil- 
anthropic character of its administration. It was erected 
between 1772 and 1825 at a cost of 2,150,000 francs, and 
can accommodate 2600 prisoners. 

The spacious university buildings were erected between 
1819 and 1826, at the expense of the city, under the 
auspices of William I., king of Holland. They were 
designed by Boelandt in the Greek style, and one of the | 
principal features is a portico after the model of the Pan- 
theon at Rome. The university library, containing upwards 
of 100,000 volumes, and reckoned one of the most v^uable | 
in Belgium, was formerly the property of the town. Along 
with &e royal athenaeum or high school, it occupies the old 
abbey of Baudeloo, founded by Baldwin of Constantinople 
in 1199. The abbey gardens were transformed in 1797 
into a botanical garden, which now ranks as one of the 
finest in Eunfpe. A royal academy for the encouragement 
of art, founded in 1751 by Charles Marissal, and a musical 
conservatory originated by the communal council in 1835 
are both flourishing institutions ; and the technical school 
with about 800 pupils is one of the very best in Belgium. 
The Natural Histoiy Society, dating from 1851, has estab- 
lished a zoological garden. 

Though Ghent has no longer the industrial pre-eminence 
that it enjoyed in the 14th and 15th centuries, it is still 
the principal seat of the cotton and leather manufactures 
of Belgium. Flax-spinning, calico-printing, and sugar- 
refining are also extensively carried on, and there are 
engineering works, chemical works, iron-foundries, soap- 
works, paper-mills, and breweries. No fewer than sixty 
considerable firms, trading with Germany, France, Italy, 
and Russia, are engaged in commercial floriculture ; and, 
as a consequence, the flower-shows of Ghent, as they were 
perhaps the earliest, are still among the finest exhibitions 
of the kind in Europe. The trade of the town, which deals 
mainly with the products and raw materials of the indus- 
tries, is fostered by a good railway system and numerous 
canals. There is direct communication with the sea by a | 
grand canal, which, however, unfortunately for the Belgians, i 
enters the sea at Temeuse in Dutch territory. The harbour, I 
completed in 1828, is capable of accommodating 400 
vessels, and vessels drawing 17 feet of water can unload 
onder the walls of the town. At Sas van Gend, 15 miles 
north of the city, on the frontier of Holland, there are 
sluices by which the district can be laid under water. 

In 1812 Ghent had no more than 55,161 inhabitants; 
by 1856 they had increased to 109,668, and by 1869 to 
iM, 469. l^e census of 1876 gave 127,653. Among the 
odebritias bom in the city are Heniy Goethals, distinct- 
ively Henry of Ghent^ a famous theologian and member of 


the Sorbonne (d. 1295); Philippe Mouskes, the diranieler; 
P. Vanderberghe or Hontanus, the aeogr^er; Daniel 
Heinsias; Jacques van Zeveoote,one pi & principal Flemiih 
poets; Laureu Delvaux, a sc^ptw; C. L. Diericz, the 
local historian ; and J. Gaislain, the lunacy physiciaii. 

The investigationB of local antiquaries leave it still doubtful 
whether Ghent had a Roman origm, as Petrarch supposed {Qmidcmm 
Oaaare eonditore awerbum), ^Thst thsrs was a military fortieas 
on the spot in the 7th century, is moved 1^ Bsudemont'e life of 
St Amend, the first missionaiy of Christianity in the dislriot 
{Aeta Sandonm vol i ). Of the two monasteries founded by the 
saint in honour of St reter, the one near the Antwerp gate was 
richly endowed hy St Bavon, and his name became attached, not 
only to the huilclmg, hut to the part of the city. About the year 
1000 Baldwin Ironarni, first count of Flandera, took posaeaaion of 
Ghent, and a few years after he erected the Gravensteen or Counts' 
Castle. Trade and manufacturea, especially of linen and woollen, 
were encouraged by Baldwin and his Bucceason, and by the dose of 
I the 12th century the men of Ghent were able to purchase oommer- 
I oial and poUtied privilems, and to eatahlidi a iorm of municipal 
government They eatablished a court of Jnstioe, elected aheritfa^ 

I joined the amociadon of the Hanse Towns, and obtained the free 
{ navigation of the Rhine from the emperor Frederick 1. By the 
j charter of 1192 they obtained the right of fortifying their dty, and 
the first circumvallation carried out between that date ond 1214 had 
I a development of 6560 feet By the end of the ISIdi century Ghent 
was a greater city than Paris. In the 14th, under the leadership of 
the fatuous Jacob vau Artcvelde and his son Philiii (1882-1882). 
it raised frequent insurrections i^nst the counts of Flanders, and 
took a prominent part in the political movements of the Low Coun- 
tries. In 1885 it was obliged to submit to the duke of Buigundy, 
hut its rights and privileges were left uninjured. At the commence- 
ment of the 15th century it hod upwards of 40,000 men employed 
in the woollen manufactures alone, and was able to place in the 
field from 18,000 to 20,000 men-of-arma When in 1452 the duke 
of Burgundy, Philip the Good, imposed a tax on salt and grein, it 
rose in rebellion, but after a few years' conflict the defeat at Gaveren 
left it at the duke'a mercy. The mdopendence of the huighers was far 
from being crushed. They showed themselves as turbulent as ever 
I under Hary of Burgundy, who made the city her principal residence ; 

! and when she made certain unpopular concessions to Louis XL, they 
took the law into their hands, and on April 8, 1477, put to death in 
her prcsonco the two councillors Hugonet and Bimk*r-Court, whom 
she nad iiitnisted with the mission. After her maniage at Ghent 
^ugust 17) with Maximilian of Austria, matters were more peaceful 
I On Mary’s death in 1482 the diseoutent of the jieojde again broke 
out In 1488 they restored their ancient form of government, 
and lield out against the emperor Frederiik, who led an army 
against them in T^rson, but at length in 1492 they came to terms. 
In 1500 Charles V. was bom in the x>alace at Ghent, the site of 
which is now occupied by the street culled the Cour des Princes. 

! His reign was a critical one for the city, for though it hud a popula- 
I tion of 175,000, it was but a dron in tlio bucket of his vast dominions, 
and he treated it with but little coiisidemtion. When in 1586 hii 
sister Marin, at that time in command of the Netherlands, demanded 
tlie extraordinary subsidy of 1,200, 000 gold florins from Flanders, the 
citizens refused to contribute, and iu 1589 they took arms in self 
i defence. Charles himself ap 2 )oarcd on the scene in 1640, forced 
! them to submission, dejuived them of theii* privileges, executed 26 
' of the principal loaders of the revolt, coniiscated the public build- 
i ings, and erecteil a citadel at a total cxiHinse of 411,884 livres, ^e 
greater part of which had to be defrayed by Ghent itself. Even this 
, did not crush the spirit of the city. It was by the pacification of 
I Ghent, signed in the town-hall Nov. 8, 1578, that Holland and 
I Zeeland, and the southern states of the Netherlands, formed an 
alliance against the Spanish supremacy, and three days after the 
Spanish mmson capitulated to the citizens. In 1584, however, the 
duke of Parma captured the town for Philip, and the citadel, whidi 
had been almost oompletely domolished, was restored. The 
attempts of the French in 1641 and 1642 to get possession of Ghent 
were frustrated by laying the countxy under water ; but in 1678, 
though in tlio meanwhile the fortifications had been considerably 
extended, the feeble garrison under Don Francisco de Pardo was 
unable to defend the place against Marshals Humi^res, Luzem- 
boui^g, Schomberg, and Yauban. Ghent continued in French 
hands till the peace of Nimwegen. It played an important part 
in the war of the Spanish succesrion, being captured in 1706 by Marl- 
borcmi^ xscovered in 1708 by the French Maiquis de Grimaldi, and 
again csgitmud by Marlborough in 1709, In the war of the 
Austrian sanoession, Louis XY. made hia ent^ into the city on 25th 
July 17A and remained in possession tiu the treaty of Aiz- 
la-Cjhap^’in 1748. By order of Joeeph II. in 1781, the dtadd 
and fortifioalioM were dismantled, and the grounds on which they 
were built were siAd. Under the regime of the French Revoluthm 
the city was msAlthe chief town of the department of the Sohddt 
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Qj tiie peice of Piiii (1814) it ptawd with Bolgium to HollAnd; 
but it took an aotire part in the moTement for the aepuation of 
the two Idngdoma* and after the aepaimtioii waa aooomnUahed (1880) 
eontinned to be tiie headonartera of the mtation St the OranM 
party* On the reoommenoation of the dnke of Wellington, who 
Tiaitod the town in 1821 to give hia opinion on the plana, a new 
citadel waa erected according to the deeigna of M. van Pittioa 
(1822-1880). 

Sae Jean deThlelro(l^ Ckrmiqmdeat Aimh; Sandenu, VtrfHnrlpkt VlMHdtrm\ 
De Jonghe, OmiUtdu 1746; DIeiicx, TopMnmhie de I'anci^-unt 

9Ui$ dt Ckutd (Ghent, 1808;^ Mimotr^i eer la wille de Oand (Ghent, 1814-lA, 8 
vole.), Mdm. iur tee loie, dee OaeUaie (Ghent. IHIT-IB), euf le Droit 
fdktie de la tUle de Good (Ghent, 1818), and Met Omteeh CHarietboedoe (Ghent, 
ia86){ Qaohard, RdatUme dee Iroablee de Oaad eoue Charlee GeOi< (Brniiaeli, 
1884-6, 8 volt.); P. G. Van der Meeraeh, Memorienboek der JSlad Ghent (Ghent! 
1888) I and “ Mdmoire aur la vllle de Qand cntislddrde commo nlaoe de guerre,** 
III Mdmairu Couronnde de raeeuL roffote de Be/gioiw, tom. xzv., 1881-88 (Bruiseli, 
1884); C. L. Oyaelynek, GnMe de la oille de Gmdpreafdd tfane notice hietorigne, 
(Ghent, n. d.). 

GHENT, JoDocus, or Justus, of (1465-75). The public 
reborda of the <dty of Ghent have been diligently aearclied, 
but in vain, for a clue to the history of Justus or Jodocus, 
whom Vasari and Guicciardini called Giusto da Quanto. 
Flemish annalists of the 16th century have enlarged upon 
the scanty statements of Vasari, and described Jodocus as 
a pupil of Hubert Van Eyck. But there is no source to 
which this fable can be traced. The registers of St Luke’s 
guild at Ghent comprise six masters of the name of Joos 
or Jodocus who practised at Ghent in the 15th century. 
But none of the works of these masters have been preserved, 
and it is impossible to compare their style with that of 
Giusto. It was between 1465 and 1474 that this artist 
executed the Communion of the Apostles which Vasari has 
described, and modem critics now see to the best advantage 
in the museum of Urbino. It was painted for the brother- 
hood of Corpus Christ! at the bidding of Frederick of 
Montefeltro, who was introduced into the picture as the com- 
panion of Caterino Zeno, a Persian envoy at that time on a 
mission to the court of Urbino. From this curious produc- 
tion it may be seen that Giusto, far from being a pupil of 
Hubert Van Eyck, was merely a disciple of a later and less 
gifted master, who took to Italy some of the peculiarities 
of his native schools, and forthwith conuningled them with 
those of his adopted country. As a composer and draughts- 
man Giusto compares unfavourably with the better known 
painters of Flanders; though his portraits are good, his 
ideal figures arc not remarkable for elevation of type or for 
subtlety of character and expression. His work is techni- 
cally on a level with that of Gerard of St John, whose 
pictures are preserved in the Belvedere at Vienna. 
Vespasian, a Florentine bookseller who contributed much 
to form the antiquarian taste of Frederick of Montefeltro, 
states that this duke sent to the Netherlands for a capable 
artist to paint a series of ancient worthies” for a library 
recently erected in the palace of Urbino. It has been con- 
jectured that the author of these ** worthies,” which are 
still in existence at the Louvre and in the Barberini palace 
at Rome, was Giusto. Yet there are notable divergences 
between these pictures and the Communion of the Apostles. 
Still, it is not beyond the range of probability that Giusto 
should have been able, after a certain time, to temper his 
Flemish style by studying the masterpieces of Santi and 
Meloszo, and so to acquire the mixed manner of the 
Flemings and Italians which these portraits of worthies 
display. Such an assimilation, if it really took place, might 
justify the Flemings in the indulgence of a certain pride, 
considering that Raphael not only admired these worthies, 
but copied them in the sketch book which is now the orna- 
ment of the Venetian Academy. There is no ground for 
presuming that Giusto da Guanto is identical with Justus 
d’Allamagna who painted the Annunication (1451) in the 
cldsters of Santa ^ria di Castello at Gbnoa. The draw- 
ing and colonring of this wall painting shows that Justus 
d’Allamagna was as surely a native of South Germany 
as his homonym at Urbino was a bom Netherlander. 
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QHERABDESCA, Uoolino Dxlla (a 1220-1269), 
count of Donoratioo and head of the Gherardeschi, one of 
the leading GhibelUne houses of Fisa, began to take part b 
public affiurs about the time when the dissensions wbidi 
had arisen about the partition of Sardinia had resulted in 
sending over the entire clan of the Pisan Visconti to the 
Guelphs. For having given his sister in marriage to one 
of these— Giovanni Visconti of Gidlura — ^he was banished 
from Fisa by his own party, who seem to have had good 
reason otherwise for suspecting his loyalty ; but he was 
permitted to return in terms of the peace of 1267. Not- 
withstanding the ambiguous character of his politics, he 
soon succeeded in gaining a high place in the public service 
of his native city ; and in the battle of Meloria (6th August 
1284), which terminated the long war with Genoa, he was 
one of the three Pisan admirals. It was by his cowardly 
or traitorous flight at a critical moment, it is said, that the 
contest was decided in favour of the Genoese ; but, be this 
as it may, whether by means of his treachery, or in spite of 
it, he almost immediately afterwards (October 1284) was 
nominated by the citizens who remained to the twofold 
office of capitano and podest4 for one year; and some 
months afterwards (February 1285) this term was extended 
to ten years. In this capacity of virtual dictator he, by 
the banishment of ten leading Ghibelline citizens of Pisa, 
secured peace withjthe Florentines ; he also endeavoured to 
propitiate the Genoese by the offer of Castro in Sardinia, 
and the Lucchese by the actual surrender of Ripafratta 
and Viarreggio, but unsuccessfully. Meanwhile, though 
thoroughly alienated from the Ghi^llines, he had not suc- 
coedod in gaining the confidence of the Guelphs ; and in 
1287 he was by them compelled to associate with himself in 
the government Nino Visconti, a nephew by the marriage 
alro^y referred to, who had now reached manhood. But 
this arrangement was rendered nugatory by the disagree- 
ments of the two colleagues, and Ugolino found it necessary 
to resign his office in December of the same year. In his 
unscrupulous ambition after personal ascendency he now 
turned for support to the party he had so long deserted, 
and entered into an alliance with the Gualandi, Sismondi, 
Lauf ranch i, and other uncompromising Ghibellines, who 
looked upon the archbishop Ruggiero degli Uboldini as 
their head. But this unnatu ral combination soon terminated 
in an open rupture, the immediate occasion of which was 
the violence of Ugolino, who, on some sudden provocation, 
hod killed a nephew of the archbishop. In August 1288 
he was beset in the Palazzo del Popolo by the Ghibellines, 
and, after fire had been set to the building, taken prisoner, 
along with his sons Gaddo and Ugoccione, and his grand- 
sons Nino (sumamed Brigatto) and Anselmuccio. (Some 
accounts mention a third granclson, named Henry.) After 
having been confined for twenty days in the Palazzo del 
Comune, they were removed to the Quidandi’s Tower, Alls 
Sette Vie, afterwards called the Torre della Fame. Here 
they were kept till March 1289, when, by order of the 
archbishop, the door was locked and the keys thrown into 
the Arno. Nine days afterwards the tower was re-entered 
and the bodies removed to the church of San Francisco. 

The story of Ugolino, though it is to be met with in other con- 
temporary writers (see Villani, vii. cc. 120, 127), owes all its fame 
to Dante, who has placed him above Ruggiero on the inner margin 
of the second division (Antenora) of the ninth and lowest circle of 
his Inferno. Dante’s powerful narrative, which includes ^'thirty 
lines Unequalled by any other thirty in the whole dominions of 
poetry” (Landor), has been paiwhrascd, or rather almost trans- 
lated, by Chancer, in the Mont*s Taie, and has also been reproduced 
in modem times by Shelley. It ought to be observed, however, 
with reference to Ugolino’s alleged treachery, tliat the baser ex- 
planation of his conduct at Meloria is not to be met with in any 
document earlier than the 16th century ; while with regard to the 
accusation of having sold the fortresses of Pisa to the Lucchese fmd 
Florentines, Dsnte, though evidently himself believing it, does not 
say more than that he ” was alleged ” (aveva voce) to have done so. 
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Bii|^ero*t duie in the murder of Ghmrdam hie eometimee been 
dmGted, bat on wery inadequate fponnda Only in one leepeot can 
tiM poet be fiurly acoueed of havi^ abeolately departed from atriot 
hiitorioal accuracy, namely, with ngud to the am of the aona and 
mndaons, who, wough represented oy him as children, appear to 
have been all of them grown up. The narratiye of ViHiani has 
already been referred to ; references to other aouroea may be found 
ip Sismondi and in the annotated editiona of Dante, particularly in 
that of Philalethes (the late king of Saxony). 

QHERIAH, a town and fortress of British India, in the 
presidency of Bombay, about 170 miles south of Bombay, 
oth erwise called Yisiadrag. See Yzziadrug. 
OHIBELLINES. See Guelpbb. 

GHIBERTI, Lorkkzo (1S78-1455), whose name alone 
ia worthy to razik with that of Donatello amongst the grand 
Italian sculptors of the Renaissance, was bom at Florence 
in tlie ^ar 1378. He learned the trade of a goldsmith 
under his father Ugoccione, commonly called Cione, and his 
stepfather Bartoluccio; but the goldsmith’s art at that time 
induded all varieties of plastic arts, and required from 
those who devoted themselves to its higher branches a 
general and profound knowledge of design and colouring. 
In die early stage of his artistic career Ghiberti was best 
known as a painter in fresco, and when his native city 
Florence was visited by the plague he repaired to Rimini, 
where he executed a highly prized fresco in the palace of 
the sovereign Pandolfo Malatesta. He was recalled from 
Rimini to his native city by the urgent entreaties of his 
stepfather Bartoluccio, who informed him that a competition 
was to be opened for designs of a second bronze gate in 
the baptistry, and that he would do wisely to return to 
Florence and take part in this great artistic contest. The 
subject for the artists was prescribed, — the sacrifice of 
Isaac ; and the competitors were required to observe iu their 
work a certain conformity to the first bronze gate of the 
baptistery, executed by Andrea Pisano about 100 years 
previously. Of the six designs presented by dififerent Italian 
artists, those of Donatello, Brunelleschi, and Ghiberti were 
pronounced the best, and of the three Branelleschi’s and 
Ghiberti’s superior to the third, and of such equal merit that 
the thirty-four judges with whom the decision was left 
entrusted the execution of the work to the joint labour of 
the two friends. Brunelleschi, however, withdrew entirely 
from the contest, — according to one account, from his cordial 
admiration of Ghiberti’s genius, according to another, from 
his unwillingness to share so great an undertaking with any 
fellow-labourer. The first of his two bronze gates for the 
baptistry occupied Ghiberti twenty years, and when com* 
pleted was justly regarded as the greatest work of its kind 
since the most glorious days of Grecian art Ghiberti 
brought to his task a deep religious feeling and the striving 
after a high poetical ideal which are not to be found in the 
works of Donatello, though in power of characterization the 
second sculptor often stands above tbe first Like Dona- 
tello, he seized every opportunity of studying the remains of 
ancient art ; but he sought and found purer models for imitar 
tion than Donatello, through his excavations and studies in 
Borne, had been able to secure. The council of Florence, 
which met during the most active period of Ghiberti’s 
artistic career, not only secured him the patronage of 
the pontiff, who took part in the council, but enabled 
him, through the important connexions which he then 
formed with the Greek prelates and magnates assembled 
in Florence, to obtain from many quarters of the Byzan- 
tine empire the precious memorials of old Greek art, 
which he stndied with untiring zeal. The unbounded 
admiration called forth by Ghiberti’s first bronze gate 
led to his receiving from the chiefs of the Florentine 
guilds the order for the second, of which the subjects 
were likewise taken from the Old Testament. The Floren- 
tines gazed with eqieoial pride on these magnificent cfea** 


tioDS, which must still have shone with all the 
ness of their original gilding when, a oentoxy later, Mi^l* 
angelo pronouncA them worthy to te the gates of paradise.^ 
Next to the gates of the baptistzy Ghiberti’s chief works 
still in existence are his three statues of St John the 
Baptist, St Matthew, and St Stephen, executed for the 
church of San Michele, among wbiw three work^ from the 
ideal character of the entire figure and the peculiar felicity 
of expression, the palm is generally awaked to the St 
Stephen. In the bas-relief of the cofiln of St Zenobto, in 
the Florence cathedral, Ghiberti put forth much of bis 
peculiar talent, and though he did not, as is commonly 
stated, execute entirely the painted glass windows in 
that edifice, he famished several of the designs, and did 
the same service for a painted glass window in the chnrch 
of San Michele. He died at the age of 77. 

We are better acquainted with Ghiberti’s theories of art 
than with those of most of his contemporaries, for he left 
behind him a commentary, in which, breides bis notices of 
art, he gives much insight into his own personal character 
and views. Eveiy page attests the religious spirit in which 
he lived and worked. Not only does he aim at faithfully 
reflecting in his creations Christian truths; he regards 
the old Greek statues with a kindred feeling, as setting 
forth the highest intellectual and moral attributes of human 
nature. He appears to have cared as little for money as 
Donatello, and expressly thanks heaven that he had not 
been cursed with a sordid and mercenary spirit, but had 
ever loved and laboured at art for art’s own sake. 

Benvenuto Cellini’s criticism on Ghiberti diat in his crea- 
tions of plastic art he was more successful in small than in 
large figures, and that he always exhibited in his works the 
peculiar excellences of the goldsmith’s quite as much as those 
of the sculptor B art, is after all no valid censure, for it merely 
affirms that Ghiberti faithfully complied with the peculiar 
conditions of tbe task imposed upon him. More frequent 
have been the discuBsions of late years os to the part played 
by perspective in his representations of natural sceneiy. 
These have acquired a fresh importance since the discovery 
of the data, from which it now appears that Fabio Uccelli, 
commonly regarded as the first great master of perspective, 
worked for several years in the studio or workshop of 
Ghiberti, and it becomes difficult to determine to what 
extent XJccelli’s successful innovations in perspective were 
due to Ghiberti’s teaching. 

Ciooguaro’s criticism on Ghiberti, in his Btitary of Sculpture, has 
Bupplied the chief materials for the illustrative text of Lasinio’s 
series of engravings of the three bionze gates of the b^itisl^. 
They consist of 42 plates in folio, and vrere published at Iioreuce 
by Hordi in 1821. Still more vivid representations are tbe repro- 
ductions on a very large scale by the photographic establishment of 
Alinari. In the jfloreiice edition of Vasarra Lives there is given at 
full length Ghiberti’s commentary on art. Both Mr Perkins, in 
his Hmory of Tuscan Seulpture, and Mr Plo, in his Art Chretien, 
have treated Ghiberti's works with much fulness, and in a spirit of 
sound apjtreuiation. But the most recent contributions to what 
may be termed the Ghiberti literature are the chapter expressly 
devoted to the history of the oomT»etition for the baptistiy gates in 
Semple’s Donatello (Vienna, 1875), and the articles by Adolf 
Bowmbeig iu Dohmo’s Kunst und Kilnstler des Mittelalters (Leipsio, 

OHILAN, or Gilan, a province of Persia, lying along 
the S.W. of the Caspian, separated from the Russian 
district of Talish by the Astara, and bounded W. by 
Azerbijan, S. by Irak Adjemi, and S.E. by Mazanderan. It 
is about 150 miles in length, with a breath varying from 
15 to 50 miles ; and its area is estimated at from 4500 to 
5000 square miles. Tbe greater portion of tbe province is 

1 Through long exposure to the dusty atmosphere of the town they 
have of late vears be^ to lose considerably In delicacy of outline ; 
and it is mach to be feared that, unless messareB are speedily taken for 
their preservation, they will at no distant period snimr a still more 
maiked deterioration. 
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a lowland shot in by the monntaini of the Elban 
nioM ; and woQgh the Kyqrl Uaen« which has ita aoui^ 
in m monntainaof KordikaD, ia the only river of any aicei 
^ the oonntry ia abundantly watered, and vast atretchea of 
awamp are found in various directiona. Thia is mainly 
doe to the character of the climate, which ia diatinguiahed 
by a very heavy precipitation both in winter and summer. 
Vegetation ia almost tropically luxuriant, and the foreata 
are aa denae as an Indian jungle. Oaks, maples, aah trees, 
pianeras^ Ume trees, and parratUat, are amoi^ the prevail- 
ing types. The chestnut-leaved oak attains colossal propor- 
tions, and a height at times of 130 or 140 feet; and the 
b(» tree comes to rare perfection, and forms an important 
source of wealth, vines and pomegranates, walnuts, 
plums, pears, and apples grow wild ; and oranges, lemons, 
peaohes, and other fruits are easily cultivated, though some- 
times a severe winter proves fatd to the trees. The olive 
succeeds well in the v^ley of the Sefudroud, but the oil is 
extracted in a very primitive manner. Rice is laigely cul- 
tivated, and forms the principal food of the inhabitants, 
except in the west, where its place is partially taken by 
wheat, a cereal indeed to which the Ohilanese farmer is 
more and more directing his attention. Cotton and sugar 
are both grown in small quantities, and the character of the 
climate gives reason to hope that tea plantations may be 
rendered profitable in some districts. Hitherto the most 
snccessful occupation has been silk-growing ; but frequent 
failures in the crop have disheartened, if they have not 
ruined, many of the silk-mastera The quantity produced 
in 1866 was valued at £743,300, while the average 
between 1870 and 1875 was only about £270,000. In 
quality the silk does not rank very high, the greater portion 
l)eiag the produce of Japanese seed. Animal life is nearly 
aa well represented in Ohilan as vegetable life. Tigers, 
wild boars, deer, and a considerable variety of snakes are 
found in the jungles; pheasants are a common form of 
game ; aquatic birds of various kinds — pelicans, storks, heron, 
gulls, ducks, &C., swarm along the coast ; and the fisheries 
in the Caspian are highly productive. The ordinary cattle, 
a small humped species like that of India, form an article 
of export ; sheep and goats are not so plentiful, but they 
furnish veiy fine wool ; and the horses are a hardy race, 
greatly prized in other parts of Persia, and especially in the 
capital Wild horses are to be met with in the forests. 
Trade and commerce are in a very undeveloped state, — and 
no wonder when, with one trifling exception, there is no 
carriageable road in the province, and merchandise has to 
be transported on the backs of horses, mules, or camels. 
A striking instance of the primitive state of matters is fur- 
nished by Mr Mounsey, who tells how the maohineiy 
ordered by the Shah from Europe for his new mint was 
allowed to go to ruin in the sand at Enzelli, because it was 
found impossible to provide for its conveyance. The port of 
Enzelli, though it boasts of a lighthouse and three small 
forts, is little more than a natural harbour, and in rough 
weather it is not accessible to the mail steamers, which in 
the ordinary course call once a week. 

The administration of the province is nearly as primitive 
as its sjrstem of roads, and consists of nothing but 
machinery for the collection of the taxes, which yield about 
£63,000 to the royal revenue. The capital is Besht, and 
the administrative districts are Besht, Lahijan, Fomen, 
Oesku, Talishan, Sheft, Bustemabad, Bqdbar, Menjech, 
Lengerood, Siah Kuh, and Dilman. Every able-b^ied 
man is enrolled in a sort of frontier guard in the district of 
Taiishan, but no regular police is maintained throughout 
the province. The population is of very various composi- 
tion ; but the main stock, including the Tats and the Gileki, 
is of Iranian ori^fin. The Gilek is strongly built, but lank, 
and his cornfflexion is a sort of olive or copper colour ; the 
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Tat, on the other hand, has a tendency to corpulence, and 
his complexion is swarthy. Aooording to different estimates^ 
the inhabitants of the province number 150,000, 200,000, 
or 275,000 ; but it is more than usually difficult to asoer- 
tain the truth of the case, as they are for the most part 
scattered through the country in small hamlets. Ohilan is 
part of the ancient district of Hyrcania. The name is 
usually explained as equivalent to Mud-land ; but Spie^ 
objects to this derivation, and says the true form m the 
word is Gelan, which has received no interpretation. There 
is nothing very distinctive about the history of the province ; 
but its position, its climate, and its soil should secure it 
a flourishing future were its political condition improved. 

See Melgunoff, The South«m Shore of the Caapian (in Ruuiaa); 
Mounsey, Journey ihrcugh the CaueaaiUt Ac., 1872 ; Tietse, ZeU^ 
aehrifl det Qea, fltr Erdhmde, Vienna, 1875 ; and Consular Reporta 

GHIBLANDAJO, Domenico del (1449-1494), an 
illustrious Florentine painter. His full name is given as 
Domenico di Tommaso Curradi di Doffo Bi^rdi ; it appears 
therefore that his father's surname was Curradi, and his 
grandfather's BigordL The painter is generally termed 
Domenico Bigordi, but some authors give him, and 
apparently with reason, the paternal surname Curradi 
Ghirland^o (garland-maker) was only a nickname, coming 
to Domenico from the employment of his father (or ^e 
his earliest instructor), who was renowned for fashioning 
the metallio garlands worn by Florentine damsels ; he was 
not, however, as some have said, the inventor of them. 
Tommaso was by vocation a jeweller on the Ponte Yecchio, 
or perhaps a broker. Domenico, the eldest of eight chiL 
dren, was at first apprenticed to a jeweller or goldsmith, 
prol^bly enough his own father ; in his shop he was continu- 
ally making portraits of the passers-by, and it was thought 
expedient to place him with Alessio ^Idovinetti to study 
painting and mosaic. His youthful years were, however, 
entirely undistinguished, and at the age of thirtv-one he 
had not a fixed abode of his own. This is remarkable, as 
immediately afterwards, from 1480 onwards to his death at 
a comparatively early age in 1494, he became the most 
proficient painter of his time, incessantly employed, and 
condensing into that brief period of fourteen years fully os 
large an amount of excellent worl^as any other artist that 
could be named ; indeed, we should proporly say eleven years, 
for nothing of his is known of a later date than 1491. 

In 1480 Ghirlaudajo painted a St Jerome and other 
frescos in the church of Ognisaanti, Florence, and a life- 
sized Last Supper in its refectory, noticeable for individual 
action and expression. From 1481-1485 he was employed 
upon frescos in the Sala dell' Orologio in the Palazzo 
Yecchio ; he painted the apotheosis of St Zenobius, a work 
beyond the size of life, with much architectural framework, 
figures of Roman heroes, and oilier detail, striking in per- 
spective and structural propriety. While still occupied 
here, he was summoned to Rome by Pope Sixtus lY. to 
paint in the Sixtine Chapel ; he went thither not earlier 
than 1482. In the Sixtine he executed, probably before 
1484, a fresco which has few rivals in that series, Christ 
calling Peter and Andrew to their Apostleship, — a work 
which, though somewhat deficient in colour, has greatness 
of method and much excellence of finish. The landscape 
background, in especial, is very superior to anything to le 
found in the works, which h^ no doubt been zealously 
studied by Ghirlandajo, of Masaccio and Masolino in the 
Brancacci C^pel Ho also did some other works in Rome, 
now perished. Before 1485 he had likewise produced his 
frescos in the chapel of S. Fina, in the Tuscan town of S. 
Gemignano, remarkable for grandeur and grace, — two 
pictures of Fina, dying and dead, with some accessory work. 
Sebastian Mainardi assisted him in these productions jo 
Rome and in S. Gemignano ; and Ghirlandajo was so well 
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platsed with his cooperation that he gave him his sister in 
■tisrriage. 

He now returned to Florence, and undertook in the 
bhurdi of the Trinita, and afterwards in S. Maria Norelta, 
the works which have set the seal on his celebrity. The 
frescos in the Sassetti Chapel of S. Trinita are six snbjects 
Ifom the life of St Francis, along with some classical aoces- 
Hories, dated 14S5. Three of &e principal incidents are 
St Francis obtaining from Pope Honorius the approval of 
the Rules of his Older ; his Death and Obsequies ; and the 
Resuscitation, by the interposition of the beatified saint, of 
a duld of the Spini family, who had been killed by falling 
oat of a window. In the first work is a portrait of Lorenzo 
lie’ Medici ; and in the third the painter’s own likeness, 
which he introduced also into one of the pictures in S. 
Maria Novella, and in the Adoration of the Magi in the 
hospital of the Innocent!. The altar-piece of the Sassetti 
Chapel, the Adoration of the Shepherds, is now in the 
Florentine Academy. Immediately after disposing of this 
commission, Ghirlandiyo was asked to renew the frescos 
in Ihe choir of S. Maria Novella. This choir formed the 
chapel of the Ricci family, but the Tornabuoni and Torna- 
quinci families, then much more opulent than the Ricci, 
undertook the cost of the restoration, under conditions, as 
to preserving the arms of the Ricci, which gave rise in the 
end to some amusing incidents of litigation. The frescos, 
in the execution of which Domenico had many assistants, 
are in four courses along the three walls, — the leading sub- 
jects being the Lives of the Madonna and of the Baptist 
Besides their general richness and dignity of art, these 
works are particularly interesting as containing many his- 
torical portraits — a method of treatment in which Ghir- 
landajo was pre-eminently skilled. There are no less than 
twenty-one portraits of the Tornabuoni and Tomaquinci 
families ; in the subject of the Angel appearing to Zacharlas, 
those of Poliziano, Marsilio Ficino, and others; in the 
Salutation^ of Anna and Elizabeth, the beautiful Ginevra de’ 
^uci; in* the Expulsion of Joachim from the Temple, 
Bfainardi and Baldovinettl (or the latter figure may perhaps 
be Ghirlandajo’s father). The Ricci chapel was re-opened 
mri completed in 1490; the altar-piece, now removed from 
the chapel, was probably executed with the assistance of 
Domenico’s brothers, David and Benedetto, painters of ordi- 
nary calibre ; the painted window was from Domenico’s own 
design. Otlier distinguished works from his hand are an 
altar-piece in tempera of the Virgin adored by Sts Zenobius, 
Justus, and others, painted for the church of St Justus, but 
now in the Uffizi gallery, a remarkable masterpiece ; Christ 
in glory with Romuald and other Saints, in the Badia of 
Volterra ; the Adoration of the Magi, in the church of the 
Inuocenti (already mentioned), perhaps his finest panel- 
picture, 1488 ; and the Visitation, in the Louvre, bearing 
the latest ascertained date, 1491, of all his works. Qhir- 
landajodid not often attempt the nude ; one of his pictures 
of this character, Vulcau and his Assistants formng 
Thunderbolts, was painted for Lo Spedaletto, but (like 
several others specified by Vasari) it exists no longer. The 
picture attribute to him in the London National Gallery is 
dubious ; it may perhaps have come from the atelier of 
Ferrocchio. The mosaics which he produced date before 
1491 ; one, of especial celebrity, is the Annunciation, on a ' 
portal of the cathedral of Florence. 

In general artistic attainment Ghirlandigo may fairly be 
regarded as exceeding all his precursors or competitors; 
though the names of a few, particularly Giotto, Masaccio, 
Lippo Lippi, and Botticelli, stand higher for originating 
power. Bii scheme of composition is grand and decorous ; 
nis ebiprosenro excelleat, and especially his perspectives, 
which he would design on a very elaborate scale by the eye 
alone ; his colour is more open to criticism, but this remark 


applies much less to the frescos than the tempezMnotare% 
which are sometimes too broadly and cmdely bright He 
worked in these two methods alone — ^never in oils ; and hk 
frescos are what the Italians term ^^bnon fresco,” without 
any finishing in tempera. A certain hardoess of ooiline, 

I not unlike the character of bronze soulptnre, may attest his 
early training in metal work. He first introduced into 
Florentine art that mixture of the sacred and the profane 
which had already been practised in Siena. Eis types in 
fibres of Christ, the Virgin, and angels are not of the 
highest order ; and a defect of drawing, which has been 
often pointed out, is the meagreness of his hands and feet. 
It was one of his maxims that ** painting is designing.” 
Ohirlandajo was an insatiate worker, and expressed a wuh 
that he had the entire circuit of the walls of Florence to 
paint upon. He told his shop-assistants not to refuse any 
commission that might offer, were it even for a lady’s 
petticoat-panniers ; if they would not execute such work, 
Ae would. Not that he was in any way grasping or sordid 
in money-matters, as is proved by the anecdote of the readi- 
ness with which he ^ve up a &>nu8 upon the stipulated 
price of the Ricci chapel frescos, o^'ered by the wealthy 
Tornabuoni in the first instance, but afterwards begrudged. 
Vasari says that Ohirlandajo was the first to abwdon in 
great part the use of gilding in his pictures, representing by 
genuine painting any objects supposed to be mlded ; yet this 
does not hold good without some considerable exceptions-- 
the high lights of the landscape, for instance, in the Adora- 
tion of the Shepherds, now in the Florence Academy, being 
put in in gold. Many drawings and sketches by this painter 
are in the Uffizi Gallery, remarkable for vigour of outline. 
One of the great glories of Ghirlandajo is that be gave 
some early art-education to Michelangelo, who cannot, how- 
ever, have remained with him long. Granooci was another 
of his pupils. 

This renowned artist died of pestilential fever on 11th 
I January 1494, and was burled in S. Maria Novella. He 
I had been twice married, and left six children, three of them 
being sons. He had a long and honourable line of descend- 
ants, which came to a close in the 17th century, when the 
last members of the race entered monasteries. It is pro- 
bable that Domenico died poor ; he appears to have been 
gentle, honourable, and conscientious, as well as energeti- 
cally diligent. (w. m. b.) 

GHIRLANDAJO, Ridolfo (1483-1560), son of Dome- 
nico, was also a pointer of considerable celebrity. Bom on 
14th February 1483, and being thus less than eleven years 
old when his father died, he was brought up by his uncle 
David. To this second-rate artist he owed less in the way 
of professional training than to Granacd, Piero di Cosimo, 
and perhaps Cosimo Rosselli. It has been said that Ridolfo 
studied also under Fra Bartolommeo, but this is not clearly 
ascertained. He was certainly one of the earliest students 
of the famous cartoons of Leonardo da Vinci and Michel- 
angelo. His works between the dates 1504 and 1508 show 
a marked influence from Fra Bartolommeo and Raphael, 
with the latter of whom he was on terms of familiar friend- 
ship ; hence he progressed in selection of form and in the 
modelling and relief of his figures. Raphael, on reaching 
Rome in 1508, wished Ridolfo to join him; but the 
Florentine painter was of a particularly home-keeping 
humour, and he neglected the opportunity. He soon rose 
to the head of the Florentine oil-painters of his time ; and, 
like his father, accepted all sorts of commissions, of what- 
ever kind. He was prominent in the execution of vast 
scenic canvases for various public occasions, sndi as the 
Wedding ot Oiuliano de’ Medici, and the Entry of Leo. X. 
into Florence in 1515. In his prime he was honest and 
conscientions as an artist ; but from about 1 527 he declined, 
having already accumnlated a handsome property, more 
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thill Miffloieiit for in afflnenoe his large family 

of fifteen children, and hii works beome oomparatiTely 
mannered and self-repeating. His sons traded in France 
and in Ferrara ; he himself took a part in commercial affairs, 
and be^ paying some attention to mosaic work, but it 
seems ^t, after completing one mosaic, the Annunciation 
over the door of the Nnnsiata, patience failed him for con- 
tinuing sndi minute labonrs. In his old age Bidolfo was 
gmtly disabled by gout He appears to ^ve been of a 
kindly, easy-going character, mucm regarded by his friends 
and patrons. 

The following are some of his leading works, the great 
majority of them being oil-pictures : — 

Christ and the Maries on the road to Calvary, now in the Palazzo 
Antinori, Florence, an early example, with fiffares of half life-size. 
An Annunciation in the Abbey of MontoHveto near Florence, 
Leonardesqne in style. In 1504, the Coronation of the Viigin, 
now in the Louvre. A Ifativity, very carefully executed, now in 
the Hermitage, St Petersbuig, and ascribed in the catalogue to 
Oranacd. A Odells, in the oratory of the Bigallo, l<iorence, five 
nanels, representing the Nativity and other subjects, charmiiiffly 
finished. In 1614, on the ceiling of the chapel of St Bernard in the 
Palazzo Pubblico, Florence, a fresco of the Trinity, with heads of 
the twelve apostles and other accessories, and the Annunciation ; 
also the Assumption of the Virgin, who bestows her girdle on St 
Thomas, in the choir loft of Prato cathednd. Towaids the same 
date, a picture showing his hinhest skill, replete with expression, 
vigorous life, and fimk accomplished pictorial method, now in the 
ff^lory of the Ufiizi, St Zenobius resuscitating a child ; also the 
Translation of tlio remains of the same Saint. The Virgin and 
various saints, at S. Pier Moggiore, Pistoja. Jn 1621, the Pictk, 
at S. Agostino, Colie di Valdelsa. life-sized. Towards 1626, the 
Assumption, now in tlie Berlin MuHciim, containing the minter's 
own portrait. An excellent portrait of Cosmo do’ Meaici (the 
Great) iu youth. In 1643, a scries of frescos in the monastery of 
the Angeli. A great number of altar-pieces were executed by 
Ghirlandt^o, with the assistance of his lavourite pupil, currently 
named Michele di Bidolfo. Another of his pupils was Mariano da 
Pescia. (W. M. R.) 

GHIZNL SceOflAZNL 
GHOORKAS. See Nepal. 

GH'CtR {GhoVf Ohoovy Gour, dec.) is the name of a terri- 
tory in Asia, and Ghubi {G?iori, Ghnory^ (kc.) that of a 
dynasty deriving its origin from that temtory. 

The name of Ghiir was, jn the Middle Ages, and, indeed, 
locally still is, applied to the highlands east of Herat, and 
extending eastw^ to the upper Helmand valley, or nearly 
so. There is hardly any region of Asia regarding which we 
continue to be more in the dark than about this. Ghdr is 
the southern portion of that great peninsula of strong 
mountain country which forms the western part of modem 
Afghanistan, and which may be taken in a general way to 
represent the Paropamisus of the ancients. The northern 
portion of the said peninsula was in the Middle Ages com- 
prehended under the names of Olturjisidn (on the west), 
and Jw^dnd (on the east), whilst the basin oi the Herat 
river, and all sooth of it^ constituted Ghdr. The name 
as now used does not perhaps include the valley of the 
Herat river; on the south the limit seems to be the 
declivity of the higher mountains (about 32’’ 45' N. lat.) 
dominating the descent to the lower Helmand, and the 
road from Farrah to Kandahar. It is in Ghtir that rise 
all those affluents of the closed basin of Seistfin, the Harfit, 
the Farrab-rdd, the Ehdsh-nid (see Afghanistan), besides 
other considerable streams joining the Helmand above 
Girishk. 

Ohiir is mentioned in the Shahnamah of Firdonsi (1010 
A.D.), and in the Arab geographers of that time, though these 
latter faO in details almost as much as we modems, thus 
indicating how little accessible the country has been through 
all ages. Ibn HankaVs map of Ehorasan (e. 976) shows 
Jihdl al-Ghdr^ the hill-countiy of Ghiir,’’'as a cirde ring^ 
fenced with mountains. His brief description smks of 
it as a land fmitfal in ciopa, cattle, and flocks, inhibited by 
infidels, except a few who passed for Mabometaiia, and 


indicates that, like other pagan countries surrounded bj 
Moslem populations, it was regarded as a store of slaves for 
the faithfuL The boundary of Ghfir in ascending the 
valley of the Hari-rdd was six and a half easy marches from 
Herat, at Chist, two marches above Obah (both of whidi 
are still in our maps). 

The chief part of the present population of Ohiir are 
Taimiinu belonging to the class of nomad or semi-nomad 
clans called Eirndhs (see Afghanistan, vol i. p. 285). 
There are also, according to Ferrier, who were formerly 

the main part of the population, apparently the same as 
the Zooreei of Elphinstone (Cauhut, ii. 20^, another of the 
Eim4k clans ; and in the north of Ghiir merrier mentioua 
Mongols. Camels are kept in great numbers by the Eimi^ 
chiefly for their wool. Though the country is very moun- 
tainous, there are fruitful valleys of considerable width. 
But our knowledge is too slight for us to say more. 

The people and princes of Ghiir first become known to ns in con- 
nexion with the Ghaznevid dynasty, and the early modittval 
liistories of Ghiir and Ghazni are so intertwined that little need be 
added on that subject to what will be found under Ghasnx (g.v.). 
What we read of Ghiir shows it as a countiy of loffy monntaiiui and 
fruitful ralleys, and of numerous strongholds held by a variety of 
hill-chieftains ruling warlike clans whose habits were nfe with feuds 
and turbulence, — indeed, in character strongly resembling the ti'ibes 
of modern Afohanistan, though there seems no good reason to 
believe that they were of Afghan race. It is proMble that th^ 
wore of old Persian blood, like the older of those tribes which still 
occupy the country. It is possibly a corroboration of this that, ia 
the 1 4th century, when one of the (Ihiiri kings, of the Burt dynasty 
reigning in Herat, had taken to himself some of the insimia of in- 
dependent sovereignty, an incensed Mongol prince is said to hav» 
reviled him as **an insolent TajtJs** (Journal AaUU,, ser. v. torn, 
xvii. p. 609). Sabuktigin of Ghazni, and his famous Son Mahmfid. 
repeatedly invaded the mountain country which so nearly adjoined 
their capital, subduing its chiefs for the moment, ana exacting 
tribute ; but when the immediate pressure was withdrawn, tha 
yoke was thrown oiT, and the tribute withheld. In 1020 Mosa'ud, 
the son of Mahmiid, being then governor of Khorasan, made a 
systematic invasion of Ghfir from the side of Herat, laying siege to 
its strongholds one after the other, and subduing the country more 
effectually than ever before. About a century later one of the 
princriy families of Ghiir, deriving the appellation of Shansabi, or 
Bhansabdniah, from a certain ancestor Shansab, of local fame, and 
of alleged descent from Zohdk, acquired predominance in all the 
country, and at the time luontioned Malik 'Izniddin al Husain of 
this family came to be recognized as loni of Ghiir. He was known 
afterwards as **tlje Father of Kings,” from the further honour te 
which several of his seven sons rose. Three of these (see Ghaznz) 
were— (1) Amir Kutbuddin Mahomined. called the lord of the Jibil 
or mountains ; (2) Sultdn Soifliddfn Siiii, for a brief period master 
of Ghazni, — both of whom were put to death by Bahram the 
Ghaznevid \ and (8) Sultdn Alduddin .Tahinsoz, who wreaked snok 
terrible vengeance upon Ghazni. Alduddin hem the conquests 
which uure afterwards immensely extended both in India and in 
the west by his nephews Ghiydssuddin Mahommed ibn 8dm and 
Muiznddm Mahommed Sam (the Shahabnddiu Ghdii of the histo- 
rians), and for a brief i^eriod during; their rule it was boasted, with no 
great exagsoration, that the public prayer was read in the name of 
the Ghiinlrom the extremity of India to the borders of Babylonia, 
and from the Oxtis to the Straits of Otmus. After the death of 
Mufzuddin (aliao Shahdbnddin), Mahmiid the son of Ghiydssuddin 
was proclaimed sovereign (1206) throuffhout the territories of Ghiir, 
Ghazni, and Hindustan. But the Indian dominion, from his 
uncle’s death, became entirely independent, and his actual autiioritj 
was confined to Ghiir, Seistdn, and Herat. The whole kingdom 
fell to pieces before the power of Mahommed Sh4h of Rhwarazm 
and his son Jaldlnddin (c. 1214-1216), a power in its turn to be 
speedily shattered by the Mongol flood (see Ghazni). 

Besides' the thrones of Ghiir and Ghazni, the Shansabaniah family, 
in the person of Fakhruddin, the eldest of the seven sons of Malek 
’Izznddm, founded a kin^om in the Oxns basin, having its seat at 
BAMiilN'(v.v.), which endured for two or three generations, till ex- 
tinguished by the power of Khwarazm (1214). And the great 
Mussulman empire of Delhi was based on the conqne^ of 
Muiznddin the Ghnrian, carried out and couKolidated by his Turki 
freedmen, Kutbuddin Aibak and bis successors. The princes of 
Ghiir experienced, about the middle of the 18th century, a lerival 
of power, which endured for 140 years. This later dynasty boie 
the name <rf Kurt or Kl^ The first of historical prominra^ 
waa Malik Shamsuddin Kurt, descended by his mother l^m 
great king Ghiyaaraddin Ghfiri, whilst his other grandlathir wm 
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prince's fiiyoarite minister. In 1246 Shsmsaddln Imld the 
lordsfip of Ohdr in some kind of alliance with, or snbwdinatien to^ 
the Mongols, who had not yet definitively established themselTes in 
Persia, and in 1248 he received from the Great Khan Mangn an in- 
vestitare of all the provinces from Merv to the Indus, including by 
name Sgistan (or Mistdn), Cabul, Tirah (adjoining the KhfSb^ 
pass), and Afghanistan (a very early occurrence of this name), 
which he rulea from Herat He stoM well with HuUkd, and for 
a long time with his son Abaka, but at last incurred the latter's 
Jealousy, and was poisoned when on a visit to the court at Tabriz 
(1276). His son Ruknuddin Kurt was, however, invested with the 

E oveniment of Ehorasan (1278), but after some years, mistrusting 
is Tartar suzerains, he with<lrew into Ghiir, and abode in his strong 
fortress of Eaissar till his death there in 1806. The family held 
on through a succession of eight kings in all, sometimes submissive 
to the Mongol, sometimes aiming at independence, sometimes for a 
series of prosperous years adding to the strength and splendour of 
Herat, and sometimes sorely buffeted by the hosts of masterless 
Tartar brigands that tore Khorasan and Persia in the decline of the 
djrnasties of Hulakd and Chagatai. It is possible that the Kurts 
might have established a las&ig Tuik kingdom at Herat, but in 
the time of the last of the d^asty, Ohivassuddfn Pir-'Ali, Tartar* 
dom, reorganized and re-emWlied in the person of Timur, came 
against Herat, and carried away the king and the treasures of his 
OTnisty (1880). A revolt and massacre of his garrison provoked 
timur 8 vengeance ; he put the captive king to death, came against 
Ihe city a second tim^ and showed it no mercy (1883). Ghur has 
rinoe DMn as obscure in history us it is in its topography. 

The proper capital of the kingdom of Ghur when its princes 
were rising to dominion in the 12th ceiitur^r was Fir^-Koh, where 
a cit^ and fortress were founded by Saifuddin Sdri The true 
position of Finis- Koh does not sdem to have been detenuined, 
out it was probably on or near the upper waters of the Hari-nid or ' 
river of Herat ; and it is possible t^t it may be represented by > 
Shahrak, a place in that valley (about 65* SO' £. long.), once a 
populous and flourishing town, which was described be Ferrier, 
who passed not flu* from it, as having been ancieutly the capital of 
Ghdr. The name of FirAx^Kohia has been appropriated to one of 
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the most numerous of the nomad tribes occupying the upper part of 
the Hari-nid and part of the Murghab, but it is doubml if this 


tne Han-rud and imit of the Murghab, but it is doubtful if this 
has to do with the uhiir capital, as tne name is otherwise explained. 
Other filanes claim to have been the old capital Thus Karrukh, a 
place visited by Khanikoff in 1858, in a rapid excursion from Herat, 
and lying ou the north side of the valley, is one. But this seems 
too near Herat (only SO miles distant). Ferrier. again, describes 
as the ancient capital a place, which he reached in Ids journey, 
called Zamiy about 150 miles by road from Herat towards the S.K. 
The ^pulation did not exceed 1200, belonging to the Siiri and 
Taimuni tribea The neak of Chalap Dalan, **one of the highest 
in the world,” rose ueforo Zarni in imposing majesty. The 
mountain, at half its height, has a compass of some^ mues ; the 
sides are covered with forests and pastures, villages and tents, and 
also exhibit naturally impregnable |)oaitions where successive chiefs 
have built strongholds. Ferrier, in accompanying the Afghan 
governor, who Uvea at Zami, saw three ancient towns on the skirts 
of this mountain, aU larjro and fortified, viz., Eala’ Kaissar, ^la' 
Sangi, and Fakhiabad. These ore described as only a fe^faraakhs, \ 
or hours’ march, north-east of Teivereh, which last is in some of I 
our maps. Doubts have indeed been oast on the authenticity of I 
this part of Ferrier's book, chiefly on account of the extreme 
brevity of the time which he allows* But the professed journal j 
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authenticity. 


•uuiBnuciiy. nis nonces 01 tne country, slight as they are, corre- 
mnd notobly in the impression conveyed with those of 
TahahdlUi-N inn (see below ). Kaiasar. which he mentions, is a place 
that has alrei^y been referred to as the stronghold of Ruknu^dfn 
Kurt Zarmy as roughly located by him, corresponds fafrly with 
what was told Conolly on his journey between Herat and Kandahar, 
of the position and character of “the old city of Ghore .... now 


m connexion with Taiwara (Teiveroh of Ferrier) and other 
m the Muth of the Ghtir country, but not so as to determine 
m potion. In some other points, moreover, as to names of chiefs, 
*6., Femer^s statements agree with Leech's. 

. to tmsL laj Rsvertyt Jmal 


QIAMBELLI, or Oiakibblli, Fedbbioo, a military 
eqgiiieer, was tern at Mantua ateut the middle of the 16ih 
seiiti^. HaTiog bad some experience as a militaiy engi* 

seer in ha went to to offer hb services to F^p 
DL His prapcasls wetatWever, somewhat lukewarmly 


received, and as he could obtain from the king no immedi- 
ate employment, he took np hb residence at Antwerp where 
he soon gained considerable reputation for hb knowledge in 
various departments of science. He b said to have vowed 
to be levenged for hb rebuff at the Spanbh court ; and 
when Antweip was besieged by the duke of Parma in 1584, 
he put himself in oommunici^ion with Queen Elisabeth, 
who having satined herself of hb abilities, engaged him to 
aid by hb oounseb in its defence. Hb plans for provbion- 
ing the town were rejected by the senate, but they agreed 
to a modification of hb scheme for destroying the famous 
bridge which closed the entrance to the town from the side 
of the sea, by the conversion of two ships of 60 and 70 
tons into infernal machines. One of these exploded, and, 
besides destroying more than 1000 soldiers, effected a 
breach in the structure of more than 200 feet in width, by 
which, but for the hesitation of Admiral Jacobsoon, the 
town might at once have been relieved. After the sur- 
render of Antwerp Giambelli went to Engbnd, where he 
was engaged for some time in fortifying the river Thames ; 
and when the Spanish Armada was attacked by fire-ships 
in the Calab roa^, the panic which ensued was due to the 
conviction among the Spaniards that the fire-ships were 
infernal machines constructed by Giambelli He b said to 
have died in London, but the year of hb death b unknown. 
See Motley’s Hiatory of the United Katherlanda^ vols. l 
and ii., and the authorities therein referred to. 

GIANNONE, PiETEO (1676-1748), the most dbtin- 
guished hbtorian of whom Naples can boast, and amongst 
all Italian hbtorbns second alone to Fra Paulo Sarpi for 
the strong and clear light thrown in hb works on the growth 
of the papal power, was bom at Ischitella, in the province 
of Capitanata, on the 7th of May 1676. Arriving in Naples 
at the age of eighteen, he devoted himself to the study of 
law, but hb legal pursuits were much surpassed in import- 
ance by his literary labours. He devoted twenty years to 
the composition of hb great work, The Civil Hietory of 
Nayleay which was ultimately publbhed in 1723. Here, in 
hb account of the rise and progress of the Neapolitan bws 
and government, he warmly espoused the side of the civil 
power in its conflicts with the Romish hierarchy. The 
position thus taken up by him, and the manner in which 
that position was assumed, gave rbe to a life-long conflict 
between Gbnnone and the church ; and we must know 
much more accurately than we at present do all the facts 
concerning hb alleged retractation in prbon at Turin, before 
we can withhold from him the palm — as he certainly 
endured the sufferings — of a confessor and martyr in the 
cause of what he deemed hbtorical tmth. Hooted by the 
mob of Naples, and excommunicated by the archbbbop’s 
eourt, he was forced to leave Naples and repair to Vienna. 
Meanwhile the Inquisition had attested after its own fashion 
the value of hb hbtory by putting it on the Index, At 
Vienna the favour of the emperor Carles VL and of many 
leading personages at the Austrian court obtained for him 
a pension and other facilities for the prosecution of hb 
hbtorical studies. Of these the most important result was 
77 TrvregnOy oaaia del regno del cielo, della terra, e del papa. 
On the transfer of the Neapolitan crown to Charles of 
Bourbon, Gbnnone lost hb Austrian pension, and was com- 
pelled to remove to Venioa There he was at first most 
favourably received. The ^t of consulting bwyer to the 
r^nblic, in which he might nave continued Ime special work 
of Fra Panlo Sarpi, was offered to him, as well as that of 
professor of public law in Padua; but he declined teth 
offers. ^ Unhappily ^ere arose a suspioion that his vbws 
on maritime law wens not favourable to the pretenaions of 
Venice, and, notwiililbpding all^b efforts to dbaipate that 
suspicion, it was resi |m^ |o expel him from the state. On 
the 28d of Septembd^lilS he was seised and conveyed to 
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Ferrara. After wandering, under the aeenmed name of 
Antonio Binaldo, for three months through Modena, Milan, 
and Turin, he at last reached Geneva, where he enjoyed 
the friendship of the most distingnished oitisens, and was 
on excellent terms with the great pnUishing firms. But 
in an erU honr he was indncM to visit a Catholic village 
within the Sardinian territory, where he was kidnapped by 
the agents of the Sardinian Government, conveyed to the 
castle of Miolan, and thence successively transferred to 
Ceva and Turin. In the fortress of Turin he remained im- 
mured during the last twelve years of his life, though part 
of his time was spent in composing a defence of the 
Sardinian interests as opposed to those of the papal court, 
and though he was led to sign a retractation of the state- 
ments in his history most obnozious to the Vatican. He 
died March 7, 1748, in his seventy-second year. 

Giannone’s style ns an Italian writer has been pronounced to bo 
below a sovore classical model. But his voiy ease and freedom, if 
not classical, have helped to make his volumes more popular than 
many works of greater classical renown. In Englana the just 
appreciation of his labours by Gibbon, and the ample use mode of 
them in the later volumes of Tht DccUm and Fait, early secured 
his rightful ])lace for him in the estimation of English scholars. 

A good and complete edition of Giannone's works is still a 
desideratiim. The more important facts of his life have been 
recorded by the Abbe Fernando Parisinl in Italian, and in Latin 
by Fabroni ; whilst >i more complete estimate of his literary and 
political importance may be foniied by tlie perusal of the collected 
edition of the works written by him in his Turin prison, published 
in Turin in 1859— under the care of the distinguished statesman 
Pa^nale Stanislao Mancini, late minister of grace and justice, 
universally recognized as one of the first authorities in Italy on 
questions I'elatiiig to the histoiy of his native Naples, and esjieoially 
to the conflicts between the civil ]iower and the church. 

GIANT is tbo Old English geant, derived through French 
and Latin from Greek gigas (gtgant). The idea conveyed 
by the word in classic mythology is that of beings more or 
less manlike, but monstrons in size and strength. Figures 
like the Titans and the Giants whoso birth from Heaven 
and Earth is sung by Hesiod in the Theogmg, such as can 
heap up mountains to scale the sky, and war beside or against 
the go^, must be treated, with other like monstrous figures 
uf the wonder-tales of the world, as belonging altogether to 
the realms of mythology. But there also appear in the 
legends of giants some with historic significance. The 
ancient and commonly-repeated ezplanation of the Greek 
word ytyag, as connected with or derived from or 

“ eartLbom,” seems by no means sound as a matter of 
etymology, but at any rate the idea conveyed by it was 
familiar to the ancient Greeks, that the giants were earth- 
born or indigenous races (see Welcker, OriechUch^ Gbiier- 
lehre^ vol. i. p. 787). The Bible (the English reader must 
be cautioned that the word giant has been there used am- 
biguously, from the Septuagint downwards) touches the 
present matter in so far as it records the traditions of the 
Israelites of fighting in Palestine with tall races of the land 
such as the Anakim (Numb. ziiL 33 ; Dent. ii. 10, iii. 11 ; 

1 Sam. zviL 4). When reading in. Homer of “ the Cyclopes 
and the wild tribes of the Giants,” or of the adventures of 
Odyssens in the cave of Polyphemus (Homer, Odysa,^ viL 
206 ; ix.), we seem to come into view of dim traditions, 
exaggerated through the mist of ages, of pre-Hellenic bar- 
barian!^ godless, cannibal, skin-clothed, hurling huge stones 
in their rude warfare. Giant-legends of this class are 
common in Europe and Asia, where the big and stupid 
giants have often every token of uncouth native barbarians, 
exaggerated into monsters in the legends of the later tribes 
who dispossessed and slew them. 

Besides the conception of giants as special races distinct 
from mankind, it was a common opinion of the ancients 
that the human race had itself degenerated, the men of 
primeval ages having been of so far jmater stature and 
strength as to be in fact gigantic. This, for example, is 
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received by Fliny (ffiit. iTnf., vIl c. 16 ), and it becomes 
a common doctrine of theologians snob as Angnstine (D$ 
CivUaie Dei, xv. 9), lasting on into times so modem that 
it may be found in Craden’s Ctmeordanoe. Yet so far as 
om be judged from actual remains, it does not appear that 
giants, in the sense of tribes of altogether superhuman 
stature, ever existed, or that the men of ancient time were 
on the whole taller than those now living. It is now usnal 
to apply the word giant to beings not superhuman in their 
height, but merely the tallest men and women of oar 
nations. In every race of mankind the great mass of in- 
dividuals do not depart far from a certain mean or average 
height, while the very tall or very short men become less 
and less numerous as they depart from the mean standard, 
till the utmost divergence is reached in a very few giants 
on the one hand, and a very few dwarfs on the other. At 
both ends of the scale, the body is markedly out of the 
ordinary proportions ; thus a giant’s head is smcdler and a 
dwarfs head larger than it would be if an average miin bad 
been magnified or diminished. The principle of the distri- 
bution of individuals of different sizes in a race or nation 
has been ably set forth by Qnetelet {Fhyeique SocicUe, vol. 
ii. ; AnthropamStrie, books iii and iv.). Had this principle 
been understood formerly, we might have been spared the 
pains of criticizing assertions as to giants 20 feet high, or 
even more, appearing among mankind. The appearance of 
an individual man 20 feet high involves the existence of the 
race he is an extreme member of, whose mean stature would 
bo at least 12 to 14 feet, which is a height no human being 
has been proved on sufficient evidence to have approached 
{Aiitli/ropom., p. 302). In fact, Qnetelet considers the tallest 
man whose stature has been authentically recorded to have 
been Frederick the Great’s Scottish giant, who was not quite 
8 feet 3 inches. Modem statisticians, though admitting 
that this may not be the extreme limit of human stature, 
cannot accept the loose conclusion in Buffon (Hid, jTof., 
ed. Sonnini, vol. iv. p. 134), that there is no doubt of 
giants having been 10, 12, and perhaps 15 feet high. 
Confidence is not even to be placed in ancient asserted 
measurements, as where Pliny gives to one Gabbaras, an 
Arabian, the stature of 9 feet 9 inches (about 9 feet 5^ in. 
English), capping this with the mention of Posio and Sec- 
undilla, who were half a foot higher. That two persons 
should be described as both having this same extraordinary 
measnre suggests to the modem critic the notion of a note 
jotted down on the philosopher’s tablets, and never tested 
afterwards. 

Under these circumstances, it is worth while to ask how 
it is that legend and history so abound in.mentions of giants 
outside all probable dimensions of the human frame. One 
cause is that, when the story-teller is asked the actual 
stature of the huge men who figure in his tales, he is not 
sparing of his inches and feet What exaggeration can do 
in this way may be judged from the fact that the Pata- 
gonians, whose average height (6 feet 11 inches) is really 
about that of the Chiroside men in Berwickshire, are 
described in Pigafetta’s Voyage round the World as so 
monstrous that the Spaniards’ heads hardly reached their 
waists. It is reasonable to suppose, with Professor 
Nilsson {Primitive Inhabitants of Scandinavia, chap, vi.), 
that in the traditions of early Europe tribes of sava^ may 
have thus, if really tall, expanded into giants, or, ff shorty 
dwindled into dwarfs. Another cause which is clearly 
proved to have given rise to giant-myths of yet more mon- 
strooB type, has been the discovery of great fossil bones, as 
of mammoth or mastodon, which have from early a^ been 
supposed to be bones of giants, and have given me to a 
whole class of giant-mytb (see T^lor, JSarly Hidory of 
Mankind^ chap. zL ; ^mitwe Culture, chap. x.). Bndl 
anatomiofd inferences from the leg-bone or tooth of soma 
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luige extinct animal are rather creditable to the inmnity 
of natiyei of America, or of barbarians of the Old world; 
but their late continuance in the midst of European culture 
shows how recently the principles of comparatiye anatomy 
obtained their present hold on the public mind. A tootn 
weighing lb, and a thigh-bone 17 feet long, having been 
found in New England in 1712 (they were probably 
mastodon), Dr Increase Mather thereupon communicated to 
the Royal Society of London his confirmation from them of 
the existence of men of prodigious stature in the ante- 
diluvian world (see the PhiloBophical TraMOJCtwMy vol. xxiVr 
p. 86 ; D. Wilson, PrekUtorie J/an, vol. i. p. 64). The 
giants in the streets of Basel and supporting the arms of 
Lucerne appear to have originated from certain fossil bones, 
found in 1677, examined by the physician Felix Plater, and 
pronounced to have belong^ to a giant some 16 or 19 feet 
high. These bones have since been referred to a very 
different ^logical genus, but within the present century 
Plater’s giant skeleton was accepted as a genuine relic of 
the giants who once inhabited the eartL &e the disserta- 
tion of Le Cat, cited in the 6th edition of the Encyclopaedia 
BrUannica (1817). (e. jb. t.) 

GIANT’S CAUSEWAY, a promontory of columnar 
basalt, situated on the coast of Antrim in the north of 
Ireland. It is divided by whin-dykes into the Little 
Causeway, the Middle Causeway or Honeycomb,” as it is 
locally termed, and the Larger or Grand Causeway. The 
pillars composing it are close-fitting and for the most part 
somewhat irregular hexagons, made up of articulated po]> 
tions varying from a few inches to some feet in depth, and 
concave or convex at the upper and lower surfaces. In 
diameter the pillars vary from 16 to 20 inches, and in 
heiffht some are as much as 20 feet. Tlie Great Causeway 
is chiefly from 20 to 30, and for a few yards in some places 
nearly 40 feet in breadth, exclusive of outlying broken 
pieces of rock. It is highest at its narrowest part. At 
about half a dozen yards from the cliff, widening and be- 
coming lower, it extends outwards into a parade or plat- 
form, which has a slight seaward inclination, but is easily 
walked on, and for nearly 100 yards is always above water. 
At the distance of about 160 yards from the cliff it turns 
a little to the eastward for 20 or 30 yards, and then sinks 
into the sea. The neighbouring cliffs exhibit in many places 
columns similar to those of the Giant’s Causeway, a con- 
siderable exposure of them being visible at a distance of 
about 100 roods in the bay to the eastward. A group of 
these columns, from their arrangement, have been fancifully 
named the ** Giant’s Organ.” The most remarkable of the I 
cliffs is the Pleaskin, the upper pillars of which have the 
appearance of a colonnade, and are 60 feet in height ; 
beneath these is a mass of coarse black amygdaloid, of the 
same thickness, underlain by a second range of basaltic I 
pillars, from 40 to 60 feet in height Near the Giant’s I 
Causeway are the ruins of the castles of Dunseverick and 
Dunluce, situated high above the sea on insulated crags, and 
the swinging bridge of Carrick-a-Bede, spanning a chasm of 
80 feet deep, and connecting a rook, which is used as a 
salmon-fishing station, with the mainland. Fairhead, a pro 
montoiy composed of columnar greenstone, the highest point 
on the coast, has an altitude of 650 feet. 

See Hamilton, LeUera from iha Coast of Antrim ; Dubourdiew, 
SHaiiitieal Survey qf Antrim ; and articles Aktbim and Geology. 

GIARRE, a town of Sicily, in the province of Catania, 
between Etna and the sea, with a station on the railway 
from Messina to Catania, dLriant from the former 40 miles, 
and from the latter nearly 19. It is a fionrishing place of 
6966 inhabitants, according to the census of 1871, or of 
9990 if the snburbs of Macchia, St Giovanni, and St Alfio 
are included ; but it has little to show except a handsome 
Bedm church, and is mainly of interest as the point from 
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which tourists start to visit the remains of the gigantic 
chestnut tree of the hundred horses (di eenio eavaUi). 

GIAVENO, a market-town of Italy, in the province of 
Turin, and circondario of Susa, about 16 miles W. of Turin, 
at the foot of the Cottian Alps, and on the left bank of 
Sangone, a head water of the Po. It possesses a fine old 
castle, an almshouse, a gymnasium, a children’s asylum, 
several well-built churches, and an andent abbatial resi- 
dence ; and its inhabitants manufacture paper and silk, and 
maintain a trade in wine and timber. Population of the 
town in 1871 5722, and of the commune 9638. 

GIB, Adam (1714-1788), the leader of the Antiburgher 
section of the Scottish Secession Church, was bom April 
14, 1714, in the parish of Muckhart, Perthshire, and, on 
the completion of his literary and theological studies at 
Edinburgh and Perth, was licensed as a preacher in 1740. 
In the following year he was ordained minister of the large 
Secession congregation of Bristo, Edinburgh, being the 
first in the city inducted into such a charge; and there 
his powerful intellect and his intensity of character soon 
secured for him a position of considerable prominence. 
In 1742 he caused some stir by the publication of an in- 
vective entitled A warning against countenancing the 
ministratione of Mr George Wiitefield ; and in 1746 be was 
almost the only minister of Edinburgh who continued to 
preach, and to preach against rebellion, while the troops of 
Charles Edward were in occu^tion of the town. When in 
1747 ‘‘the Associate Synod,” oy a narrow majority, decided 
not to give full immediate effect to a judgment which bad 
been passed in the previous year against the lawfulness of 
the “ Burgess Oath,”' Gib led the protesting minority, who 
forthwith separated from their brethren and formed the 
Antiburgher Synod. It was chiefly under his influence 
that it was agreed by this ecclesiastical body at subsequent 
meetings to summon to the bar their “ Burgher ” brethren, 
and finally to depose and excommunicate them for contu- 
macy. In 1765 he made a vigorous and able reply to the 
General Assembly of the Church of Scotland, which had 
stigmatized the ^cession as “ threatening the peace of the 
country ; ” and this apology was further developed in his 
Display of the Secession Testimony ^ published in 1774. 
From 1753 (when after protracted litigation he was com- 
pelled to leave the Bristo church) till within a short period 
of his death, which took place June 18, 1788, he preached 
regularly in Nicolson Street church, which is said to have 
been filled every Sunday with an audience of 2000 persons. 
Besides other publications, he wrote a volume of Sacred 
ContemplationB (1786), to which was appended an “Essay 
on Liberty and Necessity” in reply to Lord Eames. 

GIBBON. See Ape, vol. ii. p. 150. 

GIBBON, Edward (1737-1794), one of the most cele- 
brated historians of any age or country, was also his own 
historian. He has left ns one of the most piquant auto- 
biographies ever written. In the following sketch the chief 
incidents of his life will be condensed from that authentic 
source. For more than facts, even for the setting of these, 
it is needless to say that it would be unwise to trust to any 
man’s autobiography — ^though Gibbon’s is as frank as most. 
There are points on which vanity will say too much, and 
perhaps others on which modesty will say too little. 

Gibbon was descended, he tells us, from a Kentish family 
of considerable annuity ; among his remoter ancestors he 
reckons the Lord High Treasurer Fiennes, Lord Bay and 
Bela, whom Shakespeare has immortalized in his Henry VL 


^ This wis on oath Inm ess fl npOD all homsiei of Kdlnhuigh, Glas- 
gow, Perth, and some m)m towns, by which they “professed and 
allowed the true relJgloa f pSiently pressed within this realm, and 
anthoxiied by the laws tiNSWf.’* Ihe question was whether these 
words implied on apprtiM^ttStt of the Established Church, with all its 
“corruptions.” 
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His paBdiftihdr wbb a man of ability, an enterprising 
meronant of London, one of the commissioners of customs 
under the Tory ministry during the last four years of 
Queen Anne, and, in the judgment of Lord Bolingbroke, 
•s deeply versed in the commerce and finances pf Eng- 
knd” as any man of his time. He was not always wise, 
however, either for himself or his countiy; for he became 
deeply involved in the South Sea Scheme, in the disastrous 
collapse of which (1720) he lost the ample wealrii he 
had amassed. As a director of the comj^any, moreover, 
he was suspected of fraudulent complicity, taken into 
custody, and heavily fined; but j£10,000 was aUowed 
him out of the wreck of his estate, and with this his skill 
and enterprise soon constructed a second fortune. He died 
at Putney in 1736, leaving the balk of his property to his 
two daughters— nearly disinheriting his onlpr son, the father 
of the historian, for having married agamst his wishes. 
This son (by name Edward) was educated at Westminster^ 
and Cambridge, but never took a degree, travelled, be- 
came member of Parliament, first for Petersfield (1734), 
then for Southampton (1741), joined the party against Sir 
Robert Walpole, and (as his son confesses, not much to his 
father’s honour) was animated in so doing by private 
revenge ” against the supposed “ oppressor of his family 
in the South Sea affair. If so, revenge, as usual, was 
blind ; for Walpole had sought rather to moderate than 
to inflame public feeling against the projectors. 

The historian was bom at Putney, Surrey, April 27 (Old 
Style), 1737. His mother, Judith Porten, was the daughter 
of a London merchant He was the eldest of a famUy of 
six sons and a daughter, and the only one who survived 
childhood ; his own life in youth hung by so mere a thread 
as to be again and again despaired of. His mother, be- 
tween domestic cares and constant infirmities (which, how- 
ever, did not prevent an occasional plunge into fashionable 
disBi]^tion in compliance with her husband’s wishes), did 
but little for him. The ** true mother of his mind as well 
.IS of his health ” was a maiden aunt — Catherine Porten 
by name — with respect to whom he expresses himself in 
language of the most grateful remembrance. **Many 
anxious and solitary days,” says Gibbon, did she consume 
with patient trial of every mode of relief and amusement. 
Many wakeful nights did she sit by my bedside in tremb- 
ling expectation that each hour would be my last.” As oii^ 
oumstances allowed, she appears to have taught him read- 
ing, writing, and arithmetic — acquisitions made with so little 
of remembered pain that were not the error corrected by 
analogy,” he says, I should be tempted to conceive them 
as innate. ” At seven he was committed for eighteen months 
to the care of a private tutor, John Kirkby by name, and 
the author, among other things, of a philosophical fiction,” 
entitled the Life of Automathes, Of Kirkby, from whom 
he learned the rudiments of English and Latin giammar, 
he speaks gratefully, and doubtless truly, so far as he 
could trust the impressions of childhood. With reference to 
AutomcUhee he is much more reserved in his praise, deny- 
ing alike its originality, its depth, and its elegance ; but, 
he adds, the book is not devoid of entertainment or in- 
struction.” 

In his ninth year (1746), during a lucid interval of 
comparative health,” he was sent to a school at Kingston- 
upon-Thames; but his former infirmities soon returned, and 
his progress, by his own confession, was slo# and unsatisfac- 
tory. My timid reserve was astonished by the crowd and 
tumult of the school ; the want of strength and activity 

disqualified me for the sports of the play-field 

By the common methods of discipline, at the expense 

' The celebrated William Law had been for some time the private 
tator of this Edward Gibbon, who is supposed to have been the original 
Of the rather clever sketch of ** Flatus ” In the Seritm Coil. 


of many tears and some blood, I purchased the knowledge 
of the Latin syntax,” but manifestly, in his own opinio^ 
the Arabian Niglde^ Pope’s Horner^ and Diyden’s Virgil^ 
eagerly read, had at this period exercihed a mnch more 
powerful influence on his intellectual development than Phss- 
druB and Comelins Nepos, painfully construed and darkly 
understood.” 

In December 1747 his mother died, and he was taken 
home. After a short time his father removed to the 
** rustic solitude” of Buriton (Hants), but young Gibbon 
lived chiefly at the house of his maternal grandfather, 
at Putney, where, under the care of his devoted aunt, he 
developed, he tells us, that passionate love of reading 
which he would not exchange for all the treasures of 
Indio,” and where his mind received its most decided 
i stimulus. Of 1748 he says, ‘‘This year, the twelfth 
i of my age, I shall note as the most propitious to the 
I growth of my intellectual stature.” After detailing the 
I circumstances which unlocked for him the door of his 
I grandfather’s tolerable library,” he says, I turned over 
j many English pages of poetry and romance, of history and 
travels. Where a title attracted my eye, widiout fear or 
I awe I snatched the volume from the shelf.” In 1749, 

I in his twelfth year, be was sent to Westminster, still resid- 
I ing, however, with his aunt, who, rendered destitute by her 
father’s bankruptcy, but unwilling to live a life of depend- 
ence, had opened a boarding-house for Westminster school 
Here in the course of two years (1749-50), intermpted by 
danger and debility, he ** painfully climb^ into the third 
form;” but it was left to his riper age to ** acquire the 
beauties of the Latin and the rudiments of the Greek 
< tongue.” Tlie continual attacks of sickness whidi had re- 
tarded his progress induced his aunt, by medical advice, to 
take him to Bath ; but the mineral waters liad no effect 
He then resided for a time in the house of a physician at 
Winchester; the physician did as little as the mineral 
waters; and, after a further trial of Bath, be once more 
returned to Putney, and made a last futile attempt to study 
at Westminster. Finally, it was concluded that he would 
never be able to encounter the discipline of a school ; and 
casnal instructors, at various times and places, were pro- 
I vided for him. Meanwhile his indiscriminate am>etite for 
reading had begun to fix itself more and more decidedly utou 
history ; and the list of historical works devoured by him 
daring this period of chronic ill-health is simply astonishing. 
It included, besides Heame’s Ductor Hiatoricue and the 
successive volumes of the Vniveraal Hiilory^ which was 
then in course of publication, Littlebury’s Herodotue^ 
Spelman’s Xeiwphm^ Gordon’s an anonymoas 

translation of Procopius ; many crude lumps of Speed, 
Bapin, Mezeray, Davila, Hachiavel, Father Paul, Bower, 
Ac., wore hastily gulped. I devoured them like so many 
novels ; and I sw^owed with the same voraoioas appetite 
the descriptions of India and China, of Mexico and 
Peru.” His first introduction to the historic scenes 
the study of which afterwards formed the passion of 
bis life took place in 1751, when, while along with bis 
father visiting a friend in Wiltshire, be discovered in the 
library ^^a common book, the continnatioii of Echard’s 
Roman History.^* To me the reigns of the snccessors of 
Constantine were absolutely new ; and I was immersed in 
the passage of the Goths over the Danube, when the sum- 
mons of the dinner bell reluctantly dragged me from my 
intellectual feast.” Soon afterwards his fancy kindled with 
the first glimpses into Oriental history, tho wild ** barbaric” 
charm of which he never ceased to feel. Ockley’s book on 
the Saracens first opened his eyes” to the striking career 
of Mahomet and his hordes; and with his characteristic 
ardour of literary research, aher exhausting all that could 
be learned in English of the Arabs and Persians, the 
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Tftitan and TarkB« he forthwith plunged into the French 
of D’Herbelot, and the Latin of Pocock’s Teraioii of 
AbulfaragiuA, sometimes understanding thenii but oftener 
only guessing their meaning. He soon learned to call 
to his aid the subsidiaiy sciences of geography and 
chronology, and before he was quite capable of reading 
them had already attempted to weigh in his childish 
balance the competing systems of ScaTiger and Petavius, 
of Marsham and Newton. At this early period he seems 
already to have adopted in some degree the plan of study 
he followed in after lif^ and recommended in his Eaaai sur 
rjStude — ^that is, of letting his subject rather than his author 
determine his course, of suspending the perusal of a book 
to reflect, and to compare the statements with those of other 
authors, — so that he often read portions of many volumes 
while mastering one. 

Towards his sixteenth year he tells us nature dis- 
played in hU favour her mysterious energies,’* and all 
his infirmities suddenly vanished. Thenceforward, while 
never possessing or abusing the insolence of health, he 
could say few persons have been more exempt from real 
or imaginary ills.” His unexpected recovery revived his 
father’s hopes for his education, hitherto so much neglected 
if judged by ordinary standards ; and accordingly in Janu- 
ary 1752 he was placed at Esher, Surrey, under the care of 
Dr Francis, the well known translator of Horace. But 
Gibbon’s friends in a few weeks discovered that the new 
tutor preferred the pleasures of London to the instruction 
of his pupils, and in this perplexity decided to send him 
prematurely to Oxford, where he was matriculated as a 
gentleman commoner of Magdalen College, 3d April, 1752. 
According to his own testimony, he arrived at the university 

with a stock of information which might have puzzled a 
doctor, and a degree of ignorance of which a sohool-boy 
might be ashamed.” And indeed his huge wallet of scraps 
stood him in little stead at the trim banquets to which he 
was invited at Oxford, while the wandering habits by 
which he had fllled it absolutely unfltted him to be a guest 
He was not well grounded in any of the elementaiy branches, 
which are essential to university studies, and to all success 
in their prosecution. It was natural therefore that he 
should dislike the university, and as natural that the uni- 
versity should dislike him. Many of his complaints of the 
system were certainly just; but it maybe doubted whether 
any university system would have been profitable to him, 
considering his antecedenta He complains especially of his 
tutors, and in one case with abundant reason ; but, by hb 
own confession, they might have recriminated with justice, 
for he indulged in gay society, and kept late hours. His 
observations, however, on the defects of the English univer- 
sity system, some of which have only very recently been 
removed, are acute and well worth poi^ering, however litde 
relevant to his own case. He remained at Magdalen about 
fourteen months. To the university of Oxford,” he says, 

I acknowledge no obligation ; and she will as cheerfully 
renounce me for a son as I am willing to disclaim her for 
a mother. 1 spent fourteen months at Ma^alen. College ; 
they proved the fourteen months the most idle and unpro- 
fitable of my whole life.” 

But thus idle ” though he may have been as a stu- 
dent»” he already meditat^ authorship. In the first long 
vacation — during which he, doubtless with some sarcasm, 
says that ^^his taste for books began to revive” — he con- 
templated a treatise on the age of Sesostris, in which 
(and it was characteristic) his chief object was to investi- 
gate not so much the events as the probable epoch of the 
reign of that semi-mythical monarch, whom he was inclined 
to regard as having been contemporary with Solomon. 
^Unprovided with original learning, unformed in the 
habits of thinking, unskilled in the arts of composition, I 


resolved to write a book ; ” but the discovery of bis own 
weakness, he adds, was ibe first qrmptom of taste. On his 
first return to Oxford the work was ** wisely rdinquiahed,” 
and never afterwards resumed. The most memorable inci- 
dent, however, in Gibbon’s stay at Oxford was his tem- 
porary conversion to the doctrines of the church of Borne. 
The bold criticism of Middleton's recently (1749) published 
Free Enquiry into the Miracvlom Powere which are ewppoeed 
to have euhneted in the Christian Churchy appears to have 
given the first shock to his Protestantism, not indeed hy 
destroying his previous belief that the gift of miraculous 
powers h^ continued to subsist in the church during the 
first four or five centuries of Christianity, but by con- 
vincing him that within the same period most of the 
leading doctrines of popery had been already introduced 
both in theory and in practice. At this stage he was 
introduced^ by a friend (Mr Molesworth) to Bossuet's 
Variatioiu of Proleetantimy and Exposition of Catholic 
Doctrine (see Gibbon, Decline and FaU^ c. xv., note 79). 
« These works,” says he, ‘‘achieved my conversion, and I 
surely fell by a noble hand.” In bringing about this “ fall,” 
'however. Parsons the Jesuit ap^rs to have had a con- 
siderable share ; at least Lord ^effield has recorded that 
on the only occasion on which Gibbon talked with him on 
the subject ho imputed the change in his religious views 
principally to that vigorous writer, who, in his opinion, had 
urged all the best arguments in favour of Roman Ca^oli- 
cism. But be this as it may, he had no sooner adopted his 
new creed than he resolved to profess it ; “ a momentary 
glow of enthusiasm” had raised him above all temporal con- 
siderations, and accordingly, on June 8, 1753, he records 
that having “ privately abjured the heresies ” of his child- 
hood before a Catholic priest of the name of Baker, a 
Jesuit, in London, he announced the same to his father in 
an elaborate controversial epistle which his spiritual adviser 
much approved, and which he himself afterwards described 
to Lord Sheflield as having been “ written with all the 
pomp, the dignity, and self-satisfaction of a martyr.” 

The elder Gibbon heard with indignant si^rise of this 
act of juvenile apostasy, and, indiscreetly giving vent to 
his wrath, precipitated the expulsion of his son from 
Oxford, a punishment which the culprit, in after years at 
least, found no cause to deplore. In his Memoire he speaks 
of the results of his “ childish revolt against the religion of 
his country ” with undisguised self-gratulation. It had de- 
livered him for ever from the “ port and prejudice ” of the 
university, and led him into the bright paths of philosophic 
freedom. That his conversion was sincere at the time, 
that it marked a real if but a transitory phase of genuine 
religious conviction, we have no reason to doubt, notwith- 
standing the scepticism he has himself expressed. “To 
my present feelings it seems incredible that 1 should ever 
bedieve that I believed in transubstantiation,” he indeed de- 
clares ; but his incredulous astonishment is not unmixed 
with undoubting pride. “ I could not blush that my tender 
mind was entangled in the sojphistiy which had reduced the 
acute and manly understandings of a Chillinmorth or a 
Bayle.” Nor is l^e sincerity of AeCathdicism he professed 
in these boyish days in any way discredited by the fact of 
his subsequent lack of migion. Inde^ as one of the 
acutest and most sympattetic of his critics has remarked, 
the deep and settled f;ru<^e he has betrayed towards every 
form of Christian belief, in all the writings of his maturity, 
may be taken as evidence diat he had at one time experi- 
ence in his own person at least some of the painful 
worung^ of a positive faith. 

But Utde time was lost by the dder Gibbon in the forma- 
tion of a new plan of education for his son, and in devising 
some method which if pt^ble might effect the cure of his 
“spiritual malady.” Theiesultof deliberation, aided by the 
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admeMiid experimioe of Lord Eliot| wm tliat it ma almost 
immediatdj decided to fix Gibbon for some yean abroad 
under the roof of M. Fevilliard, a Calvinist minuter at 
Lausanne. In as far as regards the instructor and guide 
thus selected, a more fortunate choice could scarcely have 
been made. From the testimony of his pupil, and tihe stiU 
more conclusive evidence of his own correspondence with 
the father, Pavilliard seems to have been a man of singular 
good sense, temper, and tact At the outset, indeed, there was 
one considerable obstacle to the free intercourse of tutor and 
pupil : M. Pavilliard appears to have known little of Eng- 
lish, and young Gibbon knew practically nothing of French. 
But this difficulty was soon removed by the pupil’s dili- 
gence ; the very exigencies of his situation were of service 
to him in calling forth all his powers, and he studied the 
language with such success that at the dose of his five 
years’ exile he declares that he ** spontaneously thought” in 
French rather than in English, and that it had become more 
familiar to ** ear, tongue, and pen.” It is well known that 
in after years, he had doubts whether he should not compose 
his great work in French; and it is certain that his 
familiarity with that language, in spite of considerable 
efforts to counteract its effects, tinged his style to the last. 

Under the judicious regulations of his new tutor a 
methodical course of reading was marked out, and most 
ardently prosecuted ; the pupil’s progress was proportion- 
ably rapid. With the systematic study of the Latin, 
and to a slight extent also of the Greek classics, he con- 
joined that of logic in the prolix system of Crousuz ; and 
he further invigorated his reasoning powers, as well as 
enlarged his knowledge of metaphysics and jurisprudence, 
by the perusal of Locke, Qrotius, and Montesquieu. He 
also re^ largely, though somewhat indiscriminately, in 
French literature, and appears to have been particularly 
struck with Pascal’s Provincial LetUrs^ which he tells us he 
reperused almost every year of his subsequent life with new 
pleasure, and which he particularly mentions as having been, 
dong with Bleterie’s Life of Julian and Oiannone’s History 
of Naples^ a book which probably contributed in a special 
sense to form the historian of the Roman empire. The 
comprehensive scheme of study included mathematics also, 
in which he advanced as far as the conic sections in the 
treatise of L'H6pital. He assures us that his tutor did not 
complain of any inaptitude on the pupil’s part, and that 
the pupil was as happily unconscious of any on his own ; 
but here he broke off. He adds, what is not quite clear 
from one who so frankly acknowledges his limitea acquaint- 
ance with the science, that he had reason to congratulate 
himself that he knew no more. As soon,” he soys, 

I understood the principles, I relinquished for ever the 
pursuit of the mathematics ; nor can I lament that 1 
dsfidsted before my mind was hardened by the habit of rigid 
demonstration, so destructive of the finer feelings of moral 
ofidence, whicffi must, however, determine the actions and 
opinions of our lives.” 

Under the new influences which were brought to bear on 
him, he in less than two years resumed his Protestantism. 
*'He is willing,” he says, to allow M. Pavilliard a ** hand- 
some share in his reconversion,” though he maintaii^ and 
no doubt rightly, that it was princip^ly due ^^to his own 
solitary reflections. ” He particularly congratulated himself 
<m having discovered the ‘^philosophical argument” against 
tmnsubetantiation, “that the text of Scripture which seems 
to inculcate the presence is attested only by a single 
sense— our sight, while the real presence itself is disproved 
by three of our senses — ^the sight, the touch, and the taste.” 
Before a similar mode of reasoning, all the other distinctive 
articles of the Romish creed “ disappeared like a dream ” ; 
and “after a full conviction,” on Christmas day, 1754, he 
received the sacrament in the church of Lausanne. 
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iUthough, however, he adds that at this p(wt he suspended 
his reli^ous inquiries, “acquiescing with implicit bwef in 
the tenets and m^teries which are adopted by the ^end 
consent of Catholics and Protestants^” his readers will pro- 
bably do him no great injustice if &ey assume that even 
then it was rather to the negations than to the affirmatioiis 
of Protestantism that he most heartily assented. 

With all his devotion to study at Lausanne^ (he read ten or 
twelve hours a day), he still found some time for the acqui- 
sition of some of the lighter accomplishments, such as ridings 
dancing, drawing, and also for mingling in such society as 
the place had to offer. In September 1755 he writes to 
his aunt, “ I find a great many agreeable people here, see 
them sometimes, and can say u|Mn the whole, without 
vanity, that, though I am the Englishman here who spends 
the least money, I am he who is most generally Imed.” 
Thus his “ studious and sedentary life ” passed pleasantly 
enough, interrupted only at rare intervals by boyish ex- 
cursions of a day or a week in the neighbourhood, and 
by at least one memorable tour of Switzerland, by Basd, 
Zurich, Lucerne, and Bern, made along with Pavilliard 
in the autumn of 1755. The last ei^teen months of 
this residence abroad saw the infusion of two new 
elements — one of th«^m at least of considerable import- 
ance — ^into his life. In 1757 Voltaire came to reside 
at Lausanne; and although he took but little notice of 
the young Englishman of twenty, who eagerly sought 
and easily obtained an introduction, the establishment 
of the theatre at Monrepos, where the brilliant versifier 
himself declaimed before select audiences his own pro- 
ductions on the stage, had no small influence in forti- 
fying Gibbon’s taste for the Frencsh theatre, and in at 
the same time abating that “idolatry for the gigantic 
genius of Shakespeare which is inculcated from dur in- 
fancy as the first duty of an Englishman.” In the same 
year — apparently about June — ^he saw for the first time, 
and forthwith loved, the beautiful, intelligent, and accom- 
plished Mademoiselle Susan Curchod, daughter of the 
pasteur of Grassier. That the passion which she inspired in 
him was tender, pure, and fitted to raise to a higher level 
a nature which in some respects was much in need of such 
elevation will be doubted by none but the hopelessly 
cynical ; and probably there are few readers who can peruse 
the paragraph in which Gibbon “ approaches the delicate 
subject of his early love” without discerning in it a pathos 
much deeper than that of which the wiiter was himself 
aware. During the remainder of his residence at Lausanne 
he had good reason to “indulge bis dream of felicity”; 
but on his return to England, “ 1 soon discovered that my 
father would not hear of this strange alliance, and that 
without bis consent I was myself destitute and helpless. 


^ The Journal for 1755 records that during that year, beaideB 
writing and translating a great deal in Latin and French, he had 
read, amongst other works, Cicero’s EpitAolm ad FamUiarca^ his 
JSrutua, all his Orations, his dislognes Le AmieUia and De Smedvle, 
Terence (twice), and Pliny’s Epistles. In January 1756 he says : — 
** 1 determined to read over the Latin authors in oMer, and read this 
year Virgil* Sallust, livy, Velleius Paterculus, Valeiius Maximus, 
Tacitus, Suetonius, Quintus Ourtius, JusUn, Floms, Plautus, Terence, 
and Lucretins. 1 also read and meditated licke Upon the Understand^ 
tag.” Again in January 1757 he writes : — ** I began to study algebra 
under M. de Traytonens, went through the elements of algebra and 
geometry, and the three first books of the Marquis de I’Hdpitars Conis 
Sections^ I also read Tibullus, Catullus, Propertius, Horace (with 
Hacier’s and Torrentius’s notes), Virgil, Ovid’s Epistles, with Mexi- 
rUo’s commentary, the Ars Amandi, and the Elegies ; likewise ^ 
Augudus and Tibsfius of Suetonius, and a Latin tnmslation of Dion 
Cassius firom the death of Julius Csesar to the death of Augustus. I 
also continued my correspondence, liegnn last year, with M. AUamand 
of Bex, and the ^feasor Breitinger of Zuricl^ and opened a new one 
with tiie Profeaaor Oeaner of Gottingen. JV.B. — Last yesx and tUs 1 
road St John’a Goapel, with part of Xenophon’s OyropoBdia, the JUad, 
and Herodotna ; but, upon the whole, I rather neglected my Greek.” 
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After a paiaful Btmgglo 1 yielded to my fate ; I aighed ae 
a lover» f obeyed aa a son ; my wound waa inaenaibly healed 
fay time, abaence, and the habita of a new life.*’ ^ 

In 1708 he returned with mingled joy and regret to Eng- 
land, and waa kindly reoeired at home. But he found a 
atepmother there ; and thia apparition on hia father’a hearth 
at first rather appalled him. The cordial and gentle 
manners of Mrs Gibbon, however, and her unremitting care 
for his happiness, won him from his first prqudices, and 
gave her a permanent place in his esteem and affectioa 
He seems to have been much indulged, and to have led a 
very pleasant life of it ; he pleased himself in moderate 
excursions, frequented the theatre, mingled, though not 
very often^ in society ; waa sometimes a Uttle extravagant, 
and sometimes a little dissipated, but never lost the benefits 
of his Lausanne exile; and easily settled into a sober, dis- 
Greet, calculating Epicurean philosopher, who sought the 
9U7nmum b<mum of man in temperate, regulated, and elevated 
pleasure. The first two years after his return to England 
lie spent principally at his father’s country seat at Buriton, 
in Hampshire, only nine months being given to the metro- 
polis. He has left an amusing account of his employments 
in the country, where his love of study was at once inflamed 
by a large and unwonted command of books and checked 
by the necessary interruptions of his otherwise happy 
•lomestic life. After breakfast ^^he was expected,” he 
says, to spend an hour with Mrs Gibbon; after tea his 
father claimed his conversation ; in the midst of an in- 
teresting work he was often called down to eutertaiu idle 
visitors ; and, worst of all, he was periodically compelled 
to return the well-meant compliments. He mentions that 
he dreaded the recurrence of the full moon,” which was 
the period generally selected for the more convenient 
accomplishment of such formidable excursions. 

His father’s library, though large in comparison with that 
he commauded at Lausanne, contained, he says, ‘^much 
trash but a gradual process of reconstruction transformed 
it at length into that numerous and select” library which 
was the foundation of his works, and the best comfort of 
his life both at home and abroad.” No sooner had he re- 
turned home than he began the work of accumulation, and 
records that, on the receipt of his first quarter’s allowance, 
a large share was appropriated to his literary wants. He 
could never forget,” he declares, ** the joy with which he 
exchanged a bank note of twenty pounds for the twenty 
volumes of the Memoirs of the Ac^emy of Inscriptions, ’ 
an Academy which has been well characterised (by Sainte- 
N Beuve) as Gibbon’s intellectual fatherland. It may not be 
uninteresting here to note the principles which guided him 
both now and afterwards in his literary purcha^ “ 1 am 
not conscious,” says he, ''of having ever bought a book 
from a motive of ostentation; every volume, before it wos 
deposited on the shelf, was either read or sufficiently ex- 
amined”; he also mentions that he soon adopted the 
tolerating maxim of the elder Pliny, that no book is ever so 
bad as to be alraolutely good for nothing. 

In London he seems to have seen but Uttle select society, 
— partlvfrom his father’s taste, which had always preferred 
the highest and the lowest company,” and partly from bis 
own reserve and timidity, increased by his foreign educa- 
tion, which had made English habits unfamiliar, and the 
very language in some degree strange. And thus he was 
led to draw that interesting picture of the literary recluse 
among the crowds of Loudon: While coaches were 
rattling through Bond Street, I have passed many a solitary 
evening in my lodging with my books. My studies were 

^ The affair, however, wem not finally broken off till 1763. Mdlle. 
Cnrchod soon afterwards became the wife of Necker, the famous finan- 
sim : and Gibbon and the Neoken frequently afterwards met on terms 
(d mutnal friendship and esteem. 


sometimes interrupted with a sign, which I fareoAed 
towards Lausanne ; and on the approach ,ot spriiig I wiA- 
drew without reluctance from the noiqf and extensive loeno 
of crowds without company, and dissipation without plea- 
sure.” He renewed former acquaintance however, wiA 
the *’po6t” Mallet, iaud through him gai^ access to 
Lady Hervey’s circle, where a congenial ai^iration, not to 
say affectation, of French manners and Uterature made him 
a welcome guest It ou^ht to be added that in each of the 
, twenty-five years of hu subsequent acquaintance with 
London the prospect graduaUy brightened,” and his social 
I as well as his intellectual qualities secured him a wide circle 
j of friends. In one respect Mallet gave him good counsel 
I in those early days. He advised him to addict himself to 
' an assiduous study of the more idiomatic EugUsh writers, 

! such as Swift and Addison, — with a view to imleam his 
I foreign idiom, and recover his half-forgotten vernacular, — 
a task, however, which he never perfectly accomplished. 

, Much as he admired these writers, Hume and Bobertson 
' were still greater favourites, as well from their subject as 
for their style. Of his admiration of Hume’s style, of its 
I nameless grace of simple elegance, he has left us a strong 
expression, when he t^ us that it often compelled him to 
I close the historian’s volumes with a mixed sensation of 
delight and despair. 

' In 1761 Gibbon, at the age of twenty-four, after many 
, delays, and with many flutterings of hope and fear, gave 
to the world, in French, his maiden publication, an Ussai 
sur r£tude de la, LiUiriUure, which he had composed two 
years before. It was published partly in oomplikace with 
his father’s wishes, who thought that the proof of some 
literary talent might introduce him favourably to public 
notice, and secure the recommendation of his friends for 
some appointment in connexion with the mission of the 
English plenipotentiaries to the congress at Augsburg which 
was at that time in contemplation. But in yielding to 
paternal authority, Gibbon frankly owns that he com- 
plied, like a pious son, with the wish of his own heart.” 

The subject of this youthful effort was suggested, its 
author says, by a refinement of vanity — ^'the desire of 
justifying and praising the object of a favourite pursuit,” 
namely, the study of ancient literature. Partly owing to 
its being written in French, partly to its character, the 
Essai excited more attention abroad than at home. Gibbon 
has criticised it with the utmost frankness, not to say 
severity ; but, after every abatement, it is unquestionably 
a surprising effort for a mind so young, and contains many 
j thoughts which would not have disgraced a thinker or a 
scholar of much maturer age. His account of its first re- 
ception and subsequent fortunes in England deserves to be 
cited as a carious piece of literary history. In England,” 
he says, it was received with cold indifference, little rea^ 
and speedily foimtten, A small impression was slowly dis- 

K sd ; the bookseller murmured, and the juthor (had his 
Dgs been more exquisite) might have wept over the 
blunders and baldness of the English translation. The 
publication of my history fifteen years afterwards revived the 
memory of my first performance, and the essay was eagerly 
sought in the drops. But I refused the permission whiA 
Beoket solicited of reprinting it ; the public cariosity was 
imperfectly satisfied by a pirated copy of the booksellers of 
Dublin ; and when a copy df the original edition has been 
discovered in a sale, the primitive value of half-o-crown has 
risen to t^ fanciful price of a guinea or thirty shillings.”^ 
Sometime before the publication of the essay, Gibbon 

* The Xssait in a good Bngliih translation, now appears in the 
UiscdlaiMous Waria. Villemain finds in it **peu de vuei, nuUe 
originalite suitoat, male une grande passion litAiiire, I’amour dss 
recherches savantes et da beau langage.” Saiute-Beuve*s crittcism is 
almost identical with Gibbon’s own ; but though he finds that 
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had eoteied a new and, one might inppoeei a veiy nnoon* 
genial soene of Ufa In an hoar of patriotio ai^ur he 
became (Jane 12, 1759) a captain in the Hampshire 
militia, am for more than two years (May 10, 1760, to 
December 23, 1762) led a wandering life of ‘‘militaiy 8e^ 
Titada” Hampshire, Kent, Wiltshire, and Dorsetshire 
formed the saccessiYe theatres of what he calls his ** blood- 
less and inglorious campaigna” He complains of Uie 
busy idleness in which hb time was spent; but, con- 
sidering the circamstances, so adverse to study, one is 
rather surprised that the military student should have 
done so much, than that he did so little ; and never pro- 
bably before were so many hours of literary study spent in 
a tent. In estimating the comparative advantages and dis- 
advantages of this wearisome period of his me, he has 
summed up with the impartiality of a philosopher and 
the sagacity of a man of the world Irksome as were his 
employments, grievous as was the waste of time, uncongenial 
as were his companions, solid benefits were to ^ set off 
against these things : his health became robust, his know- 
l^e of the world was enlarged, he wore off some of his 
foreign idiom, got rid of much of his reserve ; he adds — 
and perhaps in his estimate it was the benefit to be most 
prized of all — ** the discipline and evolutions of a modern 
battalion gave me a clearer notion of the phalanx and the 
legion, and the captain of the Hampshire grenadiers (the 
reader may smile) has not been useless to the historian of 
the Homan empire.’’ 

It was daring this period that he read Homer and Lon- 
ginus, having for the first time acquired some real mastery 
qI Greek ; and after the publication of the Easai^ his mind 
was full of projects for a new literary effort. The Italian 
expedition of Charles VIIL of France, the crusade of 
Richard I., the wars of the barons, the lives and com- 
parisons of Henry Y. and the emperor Titus, the history 
of the Black Prince, the life of Sir Philip Sydney, that of 
Montrose, and fin^y that of Sir W. Raleigh, were all 
of them seriously contemplated and successively rejected. 
By thejr number they show how strong was the impulse to 
literature and by their character, how determined the bent 
of his mind in the direction of history ; while their variety 
makes it manifest also that he had then at least no special 
purpose to serve no preconceived theory to suppo^ no 
particular prejudice or belief to overthrow. 

The militia was disbanded in 1762, and Gibbon joyfully 
diook off his bonds ; but his literary projects were still to 
be postponed. Following his own wides, though with his 
father’s consent, he bad early in 1760 projected a Conti- 
nental tour as Ae completion ** of an English gentleman's 
education,” This had been interrupted by the episode of 
the militia ; now, however, he resumed his purpose, and left 
England in January 1763. Two years were ^‘loosely de- 
fin^ as the term of his absence,” which he exceeded by 
half a year — ^returninn June 1766. He first visited Paris, 
where he saw a good deal of D’Alembert, Diderot, Bar- 
thdemy, Bavnal, Hdv^tius, Baron d’Holbabh, and others 
of that cirme, and was often a welcome gnest in the 
saloons of Madame Geofiin and Madame dn Deffand.^ 
Voltaire was at Geneva, Rousseau at Montmorency, and 
Buffon he neglected to visit; but so congenial did he find 
society for which his education had so well prepared 
him, and into whidi some literair reputation had already 
preceded him, that he declared, Had I been rich and inde- 

leetare en Mt mns diffidle et ptrfois obteue, la UaiiMi dai id^as 
ecbappe sonvent par trop da eondfioo at par la d^ qa*a an la Jeiua 
auteur d’y faira antrar, d*y aoadaiiaar la plupait da aaa notaa/* ha 
adds, " 11 y a, ohamin faiaant, das vuaa nauvaa *at qui lautant rhis- 
toriea.” ^ 

^ Her lettais to Walpole about Gibbon oontain aome intonating 
lemarfca by thia **avaa|^ dairroyante,*’ aa Tottaire ealla bar; but 
flwy bdong to a latar period (1777). 


penden^ I should have prolonged and perhape have fixed 
my residence at Phris.” 

From France he proceeded to Switserland, and qpent 
nearly a year at Lausanne, where many bid friimdships and 
studies were resumed, and new ones begun. His rmhig 
was largely designed to enable him fully to profit by the long 
contemplated Italian tour which began in April 1764, and 
lasted somewhat more than a year. He has recorded one 
or two interesting notes on Turin, Genoa, Florence, and odier 
towns at which halt was made on his route ; but Rome was 
the great object of his pilgrimage, and ^e wor^ in which 
he 1^ alluded to the feelings with whidi he approached it 
are such as cannot be omitted from any sket^ of Gibbon, 
however brief. “My temper is not very susceptiUe of 
enthusiasm, and the enthusi^ which I do not f^ I have 
ever scorned to affect. But at the distance of twenty-five 
years I can neither forget nor express the strong emotions 
which agitated my mind as I first approached and entered 
the Eternal City. After a sleeplem night, I trod with a 
lofty step the ruins of the forum ; each memorable spot, 
where Romulus stood, or Tully spoke, or Cassar fell, was at 
once present to my eye ; and several days of intoxication 
were lost or eigoyed before I could descend to a cool and 
minute investigation.” Here at last his long yearning for 
some great theme worthy of his historic genius was gratified. 
The first conception of the Decline am Fall arose as he 
lingered one evening amidst the vestiges of andent glory. 
“It was at Rome, on the 15th of October 1764, as I sat 
musing amidst the ruins of the Capitol, while the barefooted 
friars were singing vespm in the temple of Jupiter, that the 
idea of writing the dedine and fall of the city first started 
to my mind.” 

The five years and a half which intervened between his 
return from this tour, in June 1765, and the death of his 
father, in November 1770, seem to have formed the por- 
tion of his life which “ he passed with the least enjoyment, 
and remembered with the least satisfaction.” He attended 
every spring the meetings of the militia at Southampton, 
and rose successively to the rank of m^or and lieutenant- 
colonel commandant ; but was each year “ more disgusted 
with the inn, the wine, the company, and the tiresome re- 
potion of annual attendance and daily exercise.” From 
his own account, however, it appears that other and deepw 
causes produced this discontent Sincerely attached to his 
home, he yet felt the anomaly of his position. At thirty, 
still a dependant, without a settled occupation, without a 
definite social status, he often regretted that he had not 
“ embraced the lucrative pursuits of the law or of trade, 
the chances of civil office or India adventure, or even the 
fat slumbers of the church.” From the emoluments of a 
profession he “ might have derived an ample fortune, or a 
competent income, instead of being stinted to the same 
narrow allowance, to be increased only by an event 
which he sincerdy deprecated.” Doubtless the secret 
fire of a consuming, but as yet ungratified, literary ambi- 
tion also troubled his repose. He was still contemplat- 
ing “at an awful distance” The Dedine and FaU^ and 
meantime revolved some other subjects, that seemed 
more immediately practicable. Hesitating for some time 
between the revdutions of Florence and those of Switier- 
land, he consulted M. Deyverdun, a young Swim wiih 
whom, he had formed a dose a^ intimate fineniWp 
during' Us first residence at Lausanne, and finally decided 
in favour of the land whidi was his “ friend’s by birth ” a^ 
“ his own by adoptioa” He executed the first book in 
French ; it was read (in 1767), as an anonymons produc- 
tion, before a literaiy society of foreigners in London, aid 
condemned, (^bon sat and listened unobserved to their 
Btriotares. It never got beyond that rehearsal; Hnndp 
ind e ed, approved of tM peiformance, on^ deprecating as 

i — 73 
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tmwiM tU Mthor^s preference for Frencb; but (Ubbcm 
eided with the majority* 

In 1767 also he joined with M. Deyr^im in aterting 
n liteniy journal under the title of Mhmtoirm IMkraiirtM 
la Oraade Bretagne. But its dreulation was limitedi and 
only the second volume had apj^red (1768) when Dey- 
verdun went abroad. The materials already ooUeoted for a 
thM volume were suppressed. It is interesting^ howevm-| 
to know that in the mat volume is a review by Gibbon 
of Lord Lyttelton’s Hieiary of Henry //., and that the 
second volume contains a contribution by Hume on 
Walpole’s Hiitorie Baubts. 

The next appearance of the historian made a dee^ im- 
pression. It was the first distinct print of the lion's foot 
tingue leonem” might have been justly said, for he 
attacked, and attacked successfully, the redoubtable War^ 
burton. Of the many paradoxes in the Divine ZegaiioHf 
few are more extravagant than the theory that Virgil, in the 
sixth book of liis jEne^ intended to allegorize, in the visit 
of his hero and the Sibyl to the shades, the initiation of 
^neas, as a lawgiver, into the Eleusinian mysteries. This 
theory Gibbon completely exploded in his Critical Obeerva- 
fsoM (1770), — ^no very ^fiicult task, indeed, but achieved 
in a style, and with a profusion of learning, which called 
forth the warmest commendations both at home and abroad. 
Warburton never replied ; and few will believe that he 
would not, if he had not thought silence more discreet 
Gibbon, however, regrets that the style of his pamphlet was 
too acrimonious; and this regret, considering his antago- 
nist's slight claims to forbearance, is creditable to hun. 
*^I cannot forgive myself the contemptuous treatment of a 
man who, wi(£ all his faults, was entitled to my esteem ; 
and I can less forgive, in a personal attack, the cowardly 
concealment of my name and character.” 

Soon after his ** release from the fruitless task of the 
Swiss revolution” in 1768, he had gradually advanced from 
the wish to the hope, from the hope to the design, from the 
design to the execution of his great historical work. His 
preparations were indeed vast The classics, <^as low as 
Tacitus, Pliny the Younger, and Juvenal,” had been long 
familiar, He now ** plun^ into the ocean of the Augustan 
history,” and with pen ^ost always in hand,” por^ over 
all theoriginal record^ Greek and Latin, between Tngan and 
the last of the Western C»sars. ** The subsidiary rays of 
medals and inscriptions, of geography and chronology, were 
thrown on their proper objects; and I applied the col- 
lections of Tillemon^ whose inimitable accuracy almost 
assumes the character of genius, to fix and arrange within 
my reach the loose and scattered atoms of historical informa- 
tion.” The Ohristian apologists and their pagan assailants; 
the Theodosian Code, with Godefro/s commentary; the 
Jnfials and Aniiqvitiei of Muratori, collated with *^the 
parallel or transverse lines” of Sigonius and Maffei, Pagi 
and Baronius, were all critically studied. Still following 
the wise mmm which he had adopted as a student, ^^multum 
legere potius quam multa,” he reviewed a^in and again ^ 
immortu works of the French and Engl^ the Latin and 
Italian daasios. He deepened and extended his aoquaint- 
aaoe with Greek, particularly with his favourite authors 
Homer and Xenophon; and, to crown all, he succeeded in 
adiiaving the thM perusal of Blackstone’s Oommentariee. 

The course of his study was for some time seriously inter- 
impted by his father’s illness and death in 1770, and by the 
many distractUma connected with the transference of his 
residence frmn Buriton to London. It was not, indeed, 
until (X^bsor 1773 that he found himself at last independ- 
ent, and fiurly settled in his house and library, with full 
Usnre and opportunitj to set about the composition of the 
find volume m hk histoiy. Even then it appears from his 
own nonfasainn tiiat he long brooded over the chaos of 
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inateriabhehadamassedbefaralight dawned upon it M 
the commencement, he says, ^all was darir and doubtful 
the limits, divisions, even the title of his work were unde- 
termined ; the first chapter was omnposed three times, and 
the second and third twice, before ho was satisfied with his 
efforts. This prolonged meditation on his design and its 
execution was ultimately well repaid by the result : so 
methodical did his ideas become, and so readily did his 
materials shape themselves, that, with the above excep- 
tions, the ori^nal MS. of the entire six quartos was sent 
unoopied to the printers. He also says that not a sheet 
had been seen by any other eyes than those of author ai^d 
printer, a statement indeed which must be taken with a 
small deduction ; or rather we must suppose that a few 
chapters had been submitted, if not to the ’’ eyes,” to the 
** ears ” of others ; for he elsewhere tells us l^t he was 
<< soon disgusted with the modest practice of reading the 
manuscript to his friends.” Such, nowever, were his pre- 
liminary diffionlties that he confesses he was often 
** tempted to cast away the labour of seven years ”; and it 
was not until February 1776 that the first volume was 
published. The success was instant, and, for a quarto, pro- 
oably unprecedented. The entire impression was exhausted 
in a few days; a second and a third edition were scarcely 
adequate to the demand. The author might almost have 
said, as Lord Byron after the publication of ChUde Harold^ 
that ”he awoke one morning and found himself famous.” 
In addition to public applause, he was gratified by the more 
select praises of the hipest living authorities in that branch 
of literature : the candour of Dr Bobertson embraced his 
disciple ; ” Hume’s letter of congratulation overpaid tlie 
labour of ten years.” The latter, however, with his usual 
sagacity, anticipated the objections which he saw could be 
urged against uie famous fifteenth and sixteenth chapters. 

I thic^ you have observed a very prudent temperament ; 
but it was impossible to treat the subject so as not to 
give grounds of suspicion against you, and you may expect 
that a clamour will arise.” 

The ”clamoar” thus predicted was not slow to make itself 
heard. Within two years the famous chapters had elicited 
what might almost be railed a library of controversy. The 
only attack, however, to which Gibbon deigned to make 
any reply was thatof levies, who had impugn^ hisaccuracy 
or go^ faith. His Vindication appeared in February, 
1779; and, as Milman remarks, ’^this single dischar^ 
from the ponderous artillery of learning and sarcasm laid 
prostrate the whole disorderly squadron ” of his rash and 
feeble assailants.^ 


^ For s very fall list of puhliostions in satwer to Gibbon’s attack os 
ChrUfianlty reference nay be made to the BibUegrapher'e ifonuof, 
pp. 885-6 (1858). Of these the esrliest were Watson’s Apology 
(1776), Salisbury’s Strieiwrti (1776), and Chelsum’s (anonymous) 
Rmarhe (1776). In 1778 the Bew Bmarka by a Gentleman (Francis 
Krrs), the of Loftas, the LeUere of Apthorpe, and the Bsoamina^ 
Uon of Davies appeared. Gibbon’s Vindieaiion (1779) called forth a 
Repty by Davies (1779), and A Short Appeal to the PtiUie by Francis 
(1779). Laughton’s polemical treatise was published in 1780, 
and those of Milner and Taylor in 1781. Ghelsum returned to the 
attack in 1785 (A Reply to Mr Oibbon*e VMCeation), and Sir David 
Dalrymple (Am Inquiry into the Secondary Causw, Ac.) made his 
first appearance in the controversy in 1786. TVavls’s Letlere on 
1 John V. 7 are dated 1784^ and Spedalleri’s Con/utoMione ddt 
Bea/m dd Orietianiemo JkOi da OUion was publi^ed at Rome 
(SvoIb. 4to) totheoameyesar. It is impossible not to concur in almost 
every point with Gibbon’s own estimate of his numerous asaaUanta. 

erode poductUms, for the most part, were conspicuous rather for 
insolence and abusiveneas than for logic or learning. Those of Bishop 
Watson and Lord Hailes were the beet, but simpy because they con- 
tented themselves with a dispassionate exposition of the g«Mral aigu- 
ment in favour of Christianity. The most foolish and diocreditable 
was certainly that of Davies ; his unworthy attempt to depredate the 
great historian’s leanings and his captious, eavilling, acrimonious 
charges of petty inaoeurades and disc^taUa falsification gave ttie 
olfieot of his attack an easy triumj^. 
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Two yoan before the paUication of this first Tohime 
Gibbon was dected member of padiament iot Liikeard 
(1774). His political duties did not suspend his prosecution 
of his histoiyi except on one occasion, and for a Uttle while, 
in 1779, when he undertook, on be^f of the miuistiy, a 
task wUch, if well ^rform^ was also, it must be adde^ 
wdl rewarded. The French Government had issued a mani- 
festo preparatory to a declaration of war, and Gibbon was 
BolicitM by Cl^cellor Thurlow and Lord Weymouth, 
secretary of state, to answer it In compliance with this 
request he produced the able Memaire Justificati/f com- 
posed in French, and delivered to the courts of Europe; and 
shortly afterwards he received a seat at the Board of Trade 
and Plantations, — little more than a sinecure in itself, but 
with a very substantial salary of nearly X800 per annum. 
His acceptance displeased some of his former political associ* 
ates, and he was accused of deserting liis party.’* In his 
Memoir, indeed, Gibbon denies thathehad ever enlisted with 
the Whigs. A note of Fox, however; on the margin of a copy 
of The Decline andFall records a very distinctremembrance 
of the historian’s previous vituperation of the ministry; 
within a fortnight of the date of his acceptance of office, he 
is there alleged to have said that “there was no salvation for 
this country until six heads of the principal persons in ad- 
ministration were laid upon the table.” Lord Sheffield 
merely replies," somewhat weakly it must be said, that 
his friend never intended the words to be taken literally. 
More to the point is the often-quoted passage from Gibbon’s 
letter to Deyverdun, where the frank revelation is made : 
“ You have not forgotten that 1 went into parliament with- 
out patriotism and without ambition, and that all my views 
tended to the convenient and respectable place of a lord 
of trade.” 

In April 1781 the second and third quartos of his 
Hutory were published. They excited no controversy, and 
were comparatively little talked about — so little, indeed, 
as to have extorted from him a half murmur about “ cold- 
ness and prejudice.” The volumes, however, were bought 
and read with silent avidity. Meanwhile public events 
were developing in a manner that had a considerable influ- 
ence upon the manner in which the remaining years of 
the historian’s life were spent. At the general Section in 
1780 he had lost his seat for Liskeard, but bad subse- 
quently been elected for Lymington. The ministry of Lord 
North, however, was tottering, and soon after fell; the 
Board of Trade was abolished by the passina of Burke’s bill 
in 1782, and Gibbon’s salary vanished with it,— no trifle, 
for his expenditure had been for three years on a scale 
somewhat disproportionate to his private fortune. He did 
not like to depend on statesmen’s promises, which are pro- 
verbially uncertain of fulfilment; he as little liked to 
retrench ; and he was wearied of parliament, where he had 
never given any but silent votes. Urged by such consider- 
ations, he once more turned his eyes to ^e scene of his 
early exile, where he might live on his decent patrimony 
in a style which was impossible in England, and pursue 
unembarrassed his literary studies. He therefore resolved 
to fix himself at Lausanne. 

A word only is necessary on his parliamenta^ career. 
Neither nature nor acquir^ habits qualified him to be 
an orator; his late entrance on public life, his natural 
timidity, bis feeble voice, his limited command of idiomatic 
English, and even, as he candidly confesses, his literary 
fame, were all obstacles to success. “After a fleeting, 
iUnsive hope, prudence condemned me to acquiesce in the 
humble station of a mute^ ... 1 was not armed by 
nature and education with the intrepid'Cneigy of mind and 

' In 1775 he writes to Holroyd, ** I am still a mute; it is more 
trsmeodons than I imagined; the great speakers fill me with despair; 
t^ had with terror.” 


voice — ‘Vincentem strepitos et natum rebus agendis.’ 
Timidity was fortified by pride, and even the success of my 
pen disparaged the trial of my voica” His repugnance 
to public life had been strongly expressed to his father in 
a letter of a very early date, in which he begged that the 
money which a seat in the House of Commons wuiUd cost 
might be expended in a mode more agreeable to him. 
Gibbon was eight-and-thirty when he entered parliament; 
and the obstacles which even at an earlier period he bad not 
had courage to encounter were hardly likely to be vanquished 
then. Nor had he much political sagacity. He was better 
skilled in investimting the past than in divining the future. 
While Burke and Fox and sp Mmy great statesmen pro- 
claimed the consequences of ikie eollision with America, 
Gibbon saw nothing but colonki in rebellion, and a pater- 
nal Government justly incensed. His silent votes were all 
given on that hypothesis. In a similar manner, while he 
abhorred the French Revolution when it came, he seems to 
have had no apprehension, like Chesterfield, Burke, or even 
Horace Walpole, of its approach; nor does he appear to have 
at all suspected that it W had anything to do with the 
speculations of the philosophic coteries in which be had 
taken such d^ight But while it may be doubted whether 
his presence in Parliament was of any direct utility to the 
legislative business of the countiy, there can be no question 
of the present advantage which he derived from it in the 
prosecution of the great work of his life, — an advantage of 
which he was fully conscious when he wrote : “ The eight 
sessiouB that I sat in parliament were a school of civil 
prudence, the first and most essential virtue of an historian.” 

Having sold all his property except bis library — to him 
equally a necessary and a luxury — Gibbon repaired to 
Lausanne in September 1783, and took up his abode with 
his early friend Deyverdun, now a resident there. Per- 
fectly free from every engagement but those whidihis own 
tastes imposed, easy m his circumstances, commanding just 
as much society, and that as select, as he pleased, with 
the noblest scenery spread out at his feet, no situation oan 
be imagined more favourable for the prosecution of his lit- 
erary enterprise ; a hermit in his study as long as be chose^ 
he found the most delightful recreation always ready for 
him at the threshold. “ In London,” says he, “ 1 was lost 
in the crowd ; I ranked with the first families in Lausanne, 
and my style of prudent expense enabled me to maintain a 
fair balance of reciprocal cit^ities. . . . Instead of a small 
house between a street and a stable-yard, I began to occupy 
a spacious and convenient mansion, connected on the 
north side with the city, and open on the south to a beau- 
tiful and boundless horizon. A garden of four acres had 
been laid out by the taste of M. Dey verdun ; from the 
garden a rich scenery cf meadows and vineyards descends 
to the Leman Lake, and the prospect far beyond the lake 
is crowned by the stupendous mountains of Savoy.” In 
thb enviable retreat, it is no wonder that a year should 
liave been suffered to roll round before he vigorously re- 
sumed his great wor]^ — and with many men it would never 
have been resumed in such a paradise. We may remark 
in passing that the retreat was often enlivened, or in- 
vaded, by friendly tourists from England, whose “ frequent 
incursions” into Switzerland our recluse seems half to 
lament as an evil Among his more valued visitors were 
M. and Mme. Neoker ; Mr Fox also gave him two welcome 
“days of free and private society” in 1788. Differing as 
they did in politics, Gibbon’s testimony to the genius and 
character of the great statesman is highly honourable to 
both : “ Perhaps no human being,” he says, “ was ever 
more perfectly exempt from the taint of malevolence, 
vanity, or falsehood.” 

When once fairly reseated at his task, he proceeded in 
this delightfal retreat leisurely, yet rapidly, to its oomple- 
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tioa. The fourth volumei partly written in 1782, was 
eompleted in June 1784 ; the preparation of the fifth 
Tolnme oeoupted less than two years ; while the sixth and 
last, begun 18th May, 1786, was finish^ in thirteen months. 
The feelings with which he brought his labours to a dose 
must be described in his own inimitable words : It was 
on the day, or rather night, of the 27th of June 1787, 
between the hours of eleven and twelve, that I wrote the 
last lines of the last page in a summer house in my garden. 
After laying down my pen, 1 took several turns in a bereeau 
or covered walk of acacias, which commands a prospect of 
the country, the lake, and the mountains. The air was 
temperate, the sky was serene, the silver orb of the moon 
was reflected from the waters, and all nature was silent 
I will not dissemble the first emotions of joy on the re- 
covery of my freedom, and, perhaps, the establishment of 
my fame. But my pride was soon humbled, and a sober 
melancholy was spread over my mind by the idea that 1 had 
taken an everlasting leave of an old and agreeable com- 
panion, and that whatsoever might be the future date of 
my History^ the life of the historian must be short and pre- 
carious.” 

Taking the manuscript with him, Gibbon, after an 
absence of four years, once more visited London in 1787 ; 
and the 51st anniversary of the author’s birthday (27th 
April 1788) witnessed the publication of the last tL^ vol- 
umes of The Decline and Fall. They met with a quick and 
easy sale, were very extensively read, and very liberally and 
deservedly praised for the unflagging industry and vigour 
they displayed, though just exception, if only on the score 
of good taste, was taken to the scoffing tone he continued 
to maintain in all passages where the Christian religion was 
specially concerned, and much fault was found with the 
indecency of some of his notes. ^ 

He returned to Switzerland in July 1788, cherishing 
vague schemes of fresh literaiy activity ; but genuine sor- 
row caused by the death of his friend Deyverdun interfered 
with steady work, nor was it easy for him to fix on a new 
subject which should be at once congenial and proportioned 
to his powers ; while the premonitory muttering of the 

K eat thunderstorm of the French Revolution, which rever- 
rated in hollow echoes even through the quiet valleys of 
Switzerland, further troubled his repose. For some months 
he found amusement in the preparation of the delightful 
Memoire (1789) from which most of our knowledge of his 
personal history is derived ; but his letters to friends in 
£a^and, written between 1788 and 1793 occasionally betray 
a slight but unmistakable tone of snnat. In April 1793 he 
unexpectedlv received tidies of the death of Lady Shef- 
field ; and me motive of friendship thus supplied combined 
with the pressure of public events to urge him homewards. 
HTe arrived in England on the following June, and spent the 
summer at Sheffield Place, where his presence was even more 
prized than it had ever before been. Returning to 
XiMden early in November, he found it necessary to consult 
his physicians for a symptom which, neglected since 1761, 
had ^dually become complicated with hydrocele, and was 
now imperatively demanding surgical aid ; but the painful 
opecatiim which had to be performed did not interfere 
with his customary cheerfulness, nor did they prevent him 
from paying a Ohristmas visit to Sheffield PlMe. Here, 
hbwever, fever made its appearance ; and aremoval to Lon- 
don ( Jaanaiy 6, 1794) was considered imperative. Another 
operatien brought him some relief ; but a relapse occurred 


* An anonymoiM psmphlet, entitled Obeerwtiiona oa ike three last 

mitmee Jiman BUiary, eppeered in 1788 ; Difne/i Amoa, 
wUh ShHekam, in 1790 ; and Whitaker’e Review, in 1791. With 
temseh te the sMond cf the above eompliinU, snrpriie will probabljr 
be Mt that it wmaot sxliiided to portions of the teat as ivall as to 
the notes. 


during the night of the 15th, and on the felbwing day he 
peacefully breathed his last His remains were laid in the 
burial plm of the Sheffield family, Fletching, Snssex, whm 
an epitaph by Dr Pe;rr describes his chaia^er and work in 
the language at once of elegance, of modeiatioB,and of tmUL 
The personal appearance of Gibbon as a lad of sixteen is 
brought before us somewhat dimly in M. Pfivilliard's de- 
scription of the thin little figure, with a large head, dis- 
puting and arguing, with the greatest ability, all the best 
arguments that had ever been used in favour of pope^.” 
What he afterwards became has been made more vividly 
familiar by the clever silhouette prefixed to the Mwsd- 
laneous Wcrhe (Gibbon himself, at least, we know, did not 
regard it as a caricature), and by Sir Joshua Reynolds’s 
portrait so often engraved. It is hardly fair perhaps to add 
a reference to Su^’s highly-coloured description of the 
short Silenus-like figure, not more than 56 inches m height, 
the slim legs, the krge tumed-in feet, the shrill piercing 
voice ; but almost every one will remember, from Croker’s 
Boswell, Colman’s account of the great historian tapping 
his snuff-box, smirkingand smiling, androunding his periods” 
from that mellifluous mouth. It has already been seen that 
Gibbon's early ailments all left him on the apprcacL of 
manhood ; thenceforward, till admonished by the gout,” 
he could truly boast of an immunity well-nigh perfect from 
every bodily complaint ; an exceptionally vigorous brain, 
and a stomach dmost too good,” united to bestow upon 
him a vast capacity alike for work and for enjoyment 
This capacity he never abused so as to burden his conscience 
or depress his spirits. The madness of superfluous health 
I have never known.” To iUustrate the intensity of the 
pleasure he found alike in the solitude of his study and in 
the relaxations of genial social intercourse, almost any page 
taken at random, either from the Life or from the Lddere, 
would suffice ; and many incidental touches show that he 
was not a stranger to the delights of quiet contemplation 
of the beauties and grandeurs of nature. His manners, if 
formal, were refined; his conversation, when he felt himself 
at home, interesting and unaffected ; and that he was 
capable alike of feeling and inspiring a very constant 
friendship there are many witnesses to show. That his 
temperament at the same time was fri^d and comparatively 
passionless cannot be denied ; but neither ought this to be 
imputed to him as a fault ; hostile criticisms upon the grief 
for a father’s death, that **was soothed by tne conscious 
satisfaction that 1 had discharged all the duties of filial 
piety,” seem somewhat out of place. His most ardent 
admire)^ however, are constrained to admit that he was de- 
ficient in laige-hearted benevolence ; that he was destitute 
of any ** enthusiasm of humanity”; and that so far as every 
sort of religious yearning or aspiration is concerned, his 
poverty was almost unique. Gibbon was such a man as 
Horace might have been, had the Roman Epicurean been 
fonder of hard intellectual work, and less prone than he was 
to the indulgence of emotion. 

Of Gibbon’s mental qualities it is interesting to read the 
estimate formed and recorded by himself on^ his twenty- 
sixth birthday [^y 8th, N.S., 1762] : *‘Wit I have none. 
My imagination is rather strong than ^easing. My memory 
both capacious and retentive. The shining qualities of my 
understanding are extensiveness and penetration; but 1 
want both quickness and exactness.” Twenty-six years 
afterwar^ he wrote on the same subject in his ATseioir#: — 
^ The original soil has been highly improved by onlti vation ; 
but it may be questioned wl^er some flowers of fancy, 
some grateful errors, have not been eradicated with the 
weeds of prejudice.” No student of The Dedine amd FaU 
wiO accuse its author of immodesty or vanity in these self- 
appreciations, but will rather be surprised that he should 
have so considaiiblj undecestimated both Us endowments 
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wnd his acquirementit Of the kind and amonnt of varied 
ability displayed in that trnly immortal work it wonld be 
almost impoMible to speak in language of exaggerated 
praise, — the grandeur and vastness of conception, the artis- 
tic grouping, the masterly fulness and accuracy of detail, 
the riehness and vividness of description, the coruscating 
Uveliness, the polished sarcasm, the pungent wit. The 
history of Borne is, for the many centuries which Gibbon 
treats, the history of the world ; and it is nothing less than 
astonishing that he should have been able to work with so 
much ease the vast and incongruous materials into such a 
unity of design. It is the amplest historic canvas ever 
spread, the largest historic painting ever executed by a 
single hand; and only a comprehensive and orderly intellect 
of the highest rank could have grappled as Gibbon has done 
with the task of blending that vast array of nations, in all 
their varieties of costume, habit, language, and religion, into 
one picturesque and harmonious whole. If Gibbon had ever 
been conscious of any inexactitude in his mental habit, it 
was a defect which he very early and very successfully 
remedied. No man could declare more honestly than he 
that curiosity as well as duty had led him carefully to 
examine all the original documents that could illustrate the 
subject which he had undertaken to treat ** With incredible 
labour he was able to bring at last to his great life-work a 
mind capable equally of ascending to the most comprehen- 
sive, and of descending to the most minute surveys ; of 
appreciating the beautiful and sublime in classic literature, 
and yet of delighting in the verbal criticism, the tedious 
coUatiou, and dry antiquarian research by which the text 
is established or illostrated ; of celebrating the more im- 
posing events of history with congenial pomp of description, 
and of investigating with the dullest plodder’s patience and 
perseverance the origin of nations, the emigrations of 
obscure tribes, and the unpromising yet instructive pro- 
blems which ethnology presents. In his pages the widest 
deductions of historic philosophy alternate with attempts 
to fix the true reading of an obscure passage or a minute 
point of chronology or geography. It may even be said 
that in these last investigations he took almost as much 
delight as in depicting the grander scenes of history, and 
surrendered himself as absolutely for the time to the early 
migrations of the Goths and Scythians os to the campai^s 
of Belisarius or the conquests of the Saracens. Never has 
historian evinced greater lodcal sagacity in making com- 
paratively obscure details yield important inferences, or held 
uith firmer hand the balance in the case of conflicting pro- 
babilities ; by no one has sounder judgment or greater self- 
control been, on the whole, more uniformly exhibited in cases 
where it is so easy for learned enthusiasm to run into 
fanciful h3rpoth6BeB, 

While thus entitled to great and manifold praise, The 
Decline and Fall has not been, and can never be; exempt 
from a certain measure of just censure. Even when the 
occasional Gallicisms and grammatical absurdities pointed 
out by the industry of critics have been wiUingly oveiv 
^oked, there yet remains something to be said on the 
defects of its style. Precise, energetic, massive it is: 
splendid, when the pictorial demands of the narrative re- 
quire it, as that of Livy ; and sometimes, where profound 
reflections are to be concisely expressed, as sententious and 
graphic as tliat of Tacitus. But with all its great merits 
it is too often formal and inflexible, and is apt to pall 
on the ear by the too frequent recurrence of the same 
cadence at equal intervals, and the too unsparing use of 
antithesis. It is not veined marble, but an exquisite tesse- 
lation; not the fluent naturally-winding stream, but a 
stately aqueduct, faced with stone, adorned with wooded 
embankments, or flowing over noble arches, but an aque- 
duct stilL It is a iust criticism of Sir James Mackintosh 
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t^t probably no great writer ever derived less benefit from 
his professed models. Pascal, Voltaire, Hume, were his 
delight ; and he acknowledges, as so uusuooessful a pupil 
well might, that he often clos^ the pages of the last with 
a feeling of despair, Addison and Swift he read for the 
very purpose of improving his acquaintance with idiomatic 
English, yet, as the above critic remarks, “ with so little 
success, that in the very act of characterizing these writers, 
he has deviated not a little from that beautiful simplicity 
which is their peculiar distiuction.” 

In a work of such extent it is a venial fault that the 
worlunauship should not in all parts be equally perfect ; 
^‘aliquando bonus dormitat.” That Gibbon has sometimes 
failed in that lucidity of statement which is one of his very 
strongest characteristics has often been successfully pointed 
out; and special reference may be made to the 59th 
chapter, where he treats of the crusades, in this instance by 

a brief parallel ” he has sought to save himself ** the re- 
petition of a tedious narrative,” but has only succeeded in 
presenting a superficial sketch that cannot be otherwise 
characterized than as confused and badly written. Nor 
has his penetration enabled him in all cases to reach the 
true significance of some of the grander facts which, in 
order to the adequate discharge of his task, it was of the 
highest importance that be should have rightly understood. 
Here it is not necessary to adduce any minor instances, 
when it can be shown that he is out of harmony with the 
truth, or at least with the truth as apprehended by the 19th 
century, in a matter so fundamental as his conception of that 
empire which declined and fell, and of that Christianity 
which, as he rightly supposes, contributed to its overthrow. 

In Mirabeau’s correspondence there occurs a letter to 
Sir Samuel Komilly containing the following criticism : — 

I have never been able to read the work of M. Gibbon 
without being astounded that it should ever have been 
written in English ; or without' being tempted to turn to 
the author and say, * You an Englishman? No, indeed! 
That admiration for an empire of more than two hundred 
millions of men, whore not one bad the right to call 
himself free ; that effeminate philosophy which has more 
praise for luxury and pleasures than for all the virtues ; 
that style always elegant and never energetic, reveal at 
the most the elector of Hanover’s slave. ’ ” ^ Here Mirabeau 
speaks in his own language what every one who in the least 
values the characteristic features of modem political life 
must, however inarticulately, have often felt Gibbon’s 
enthusiasm for the empire of Trajan and the Antonines — 
that solid fabric of human greatness” — is undisguised and 
perfectly sincere; to his thinking, if the earth ever eqjoyed 
a golden age, it was then. The world was happy because 
it was under a government which it could never think 
of questioning or resisting, — happy because for once it had 
got rid of all unavailing enthusiasms, whether political or 
religious. Whether it was happy, and whether any hap* 
piness it really possessed was not rather in spite of than 
because of the prevalent political and religious indifference, 
are questions wliich not many historians will care to answer 
as Gibbon did. It is manifest, however, that to him, 
thinking of the Roman empire as he did, it was well nigh 
impossible to be just to Christianity. He could never for- 
give a religion which, in his opinion, had overthrown “ the 
solid fabric of human greatness,” and given to the world 
the sorry sight of bare-footed friars chanting ^Ims on ^e 
spot where once had been the august worsnip in whicb 
everybody took part and positively no one believed. This 
explains why one who can treat each and all of the ethnic 
religions with the cold impartiality of a Chinese literatni* 

^ See Sainte-Beuve, CauMnet, Tiil. 460. 

* ** n a du lettri chinoU dans m mam^ d’appr4cier lei reUgkmi.*' 
— Bainte-Benve. 
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18 nnable when Christianity comes to be disonssed to oon- 
ceal his Jieartfelt dislike. Comparing ** superstition *’ with 
**sapentition/’ virtue with virtue, vice with vice, Gibbon 
had formed a deliberate preference for the religion and 
etiiics of ancient Borne. Pniloeophical students of history, 
even though they may feel themselves unable to subscribe 
the Athanasian creed, may now be said to be almost unani- 
mous, however, in finding that' the phenomenon called 
Christianity did mean for mankind a higher conception of 
tmth and a nobler conception of duty. 

Upon the famous fifteenth and sixteenth chapters it is not 
necessary to dwell, because at this time of day no Christian 
apologist dreams of denying the substantial truth of any of 
the more ' important allegations of Gibbon. Christians 
may complain of the suppression of some circumstances 
which might influence the general result ; and they must 
remonstrate against the unfair construction of their cose. 
But they no longer refuse to hear any reasonable evidence 
tending to show that persecution was loss severe than had 
once been believed; and they have slowly learned that they 
can afford to concede tlie validity of all the secondary causes 
assigned by Gibbon, and even of others still more dis- 
creditable. The fact is, as the historian himself has again 
and again admitted, that his account of the secon&iy 
causes which contributed to the progress and establishment 
of Christianity leaves the question as to the natural or 
supernatural origin of Christianity practically untouched ; 
that question still continues to be agitated, but the battle 
is fought on a new field and with other weauouR than those 
select^ by Gibbon. 

Of the original quarto edition of Tlic Decline avd Fall, vol. i. 
appeared, as nua already been stated, iu 1776, vols. ii. and ili. in 
1781, and vols. iv -W. (inscribed to Lord North) in 1788. In 
later editions vol. i. was considerably altered by the author ; the 
others hardly at all. The number of modem reprints has been 
ve^ oonsidemble ; but the most imx>ortant and valuable English 
edition is tliut of hi liman (1839 and 1845), still more recently 
enriched under the editorshi}) of Dr W. Smith (8 vols. 8yo, 1854 
and 1872). Asa curiosity of li terature Bowdleris ed i tion , * * adapted 
to the use of families and young persons ” by the expurgation of 
** tlie indecent expressions and all allusions of an improper tend- 
ency ^ (5 vols. 8vo, 1826), may bo sjiecially noticed. The French 
translation of Le Olerc de Septcli6ues, continued by D4meuuier, 
Bonlard, and Cantwell (1788-1796), has been frequently reprinted 
in France. It seems to be certain that the iiortion usually attri- 
buted to SeptchOnes was, in part at least, the work of his diatm- 
guished putdl, Louis XVI. A new edition of the complete trans- 
lation, prefaced by a letter on Gibbon's life and character, from the 
pen of Suard, and annotated by Guizot, appeared in 1812 (and again 
in 1828). There are at least two German translations of The 
Decline and Fall, one by Wenck, Schreiter, and Beck (1805-1807), 
and a second by Sporschil (1862). The Italian translation (alluded 
to by Gibbon himself) was, along with Spedalieri’s Cvnfuiasswne, 
mrinUMl at Milan iu 1823. Gibbon's MUccUaneous Works, with 
Jaeitwirs of his Life and Writings, composed by himself; illuMraUd 
from his UUers, with oecasiotuil Notes and Narrative, published by 
fjord Sheffield in two volumes in 1796, has been often reprinted. 
The now edition in five voluiues (1814) contained some previously 
unpublished matter, and in particular the fragment on tne revolu- 
tions of Switzerland. A Frencli translation of the Miscellaneous 
Works by Marigne appeared at Paris in 1798. There is also a 
German translation (Leipsic, 1801), It may be added that a 
special translatiou of the chapter on Roman Law (OihhovCs historische 
usbersieht des Niimischen Rechta) was published by Hugo at Qbt- 
tingen in 1830, and has frequently been used as a text-book in 
German nniversities. (H. ro.-j. fi. BL.) 

GIBBONS, Grinling (1648-1721), a celebrated English 
wood-carver, was born in 1 648, according to some authorities 
of Dutch parents at Botterdam, and according to others of 
English parents at London. By the former he is said to 
have come to London after the great fire in 1666. He early 
displayed great devemess and ingenuity in Ids art, on the 
strenffih of which he was recommended by Evelyn to 
Chalks IL, who employed him in the execution botk of 
statoEiy and of ornamental carving in wood. In statuary 
one of his principal works is a life-sise bronse statue In the 
court of TlmtsmsU, representing James IL in the dress 


of a Boman emperor, and he also designed tne base of the 
statue of Charles I, at Charing Cross. It is, however, chiefly 
as an engraver in wood that he has acquired a reputation. 
He was employed to execute the ornamental carving for the 
chapel at Windsor, the foliage and festoons in the choir of 
St Paul’s, the baptismal fonts in St James’s, and an 
immense quantity of ornamental work at Burleigh, Chats- 
worth, and other aristocratic mansions. The finest of all 
his pr^uctions in this style is believed to be the ceiling 
which he devised for a room at Fetworth. His subjects are 
chiefly birds, flowers, foliage, fruit, and lace, and many of 
his works, for delicacy and elaboration of details, and truth- 
fulness of imitation, have never been surpassed. He, how- 
ever, sometimes wasted his ingenuity on trifling subjects : 
many of his flowers used to move on their stems like thoir 
natural prototypes when shaken by a breeze. In 1714 
Gibbons was appointed master carver in wood to George 1. 
He died at London August 3, 1721. 

GIBBONS, Orlando (1683-1625), Uke Johann 
Sebastian Bach, was the most illustrious of a family of 
musicians all more or less able. We know of at least 
three generations of musical Gibbons, for Orlando’s father, 
William Gibbons, having been one of the waits of Cam- 
bridge, may be assumed to have acquired some proficiency 
in the art. His three sons and at least one of his grandsons 
inherited and farther developed his talent. The eldest, 
Edward, was made bachelor of music at Cambridge, and 
successively held important musical appointments at the 
cathedrals of Bristol and Exeter; Ellis, the second son, 
was organist of Salisbury Cathedral, and is the composer 
of two madrigals in the collection known as the The 
Triumphs of Oriana, Orlando Gibbons, the youngest 
and by far the most celebrated of the brothers, was bom 
at Cambridge in 1583. Where and under whom he studied 
is not known, but in bis twenty-first year he was sufiScieiitly 
advanced and celebrated to receive the important post of 
organist of the Chapel Boyal. His first published com- 
position Fantasies in three parts, composed for viols,” 
appeared in 1610. It seems to have been the first piece of 
music printed in England from engraved plates, or cut 
in copper, the like not heretofore extant,” In 1622 he was 
created doctor of music by the university of Oxford. For 
this occasion bo composed an anthem for eight parts, 0 clap 
your Uandsy still extant. In the following year he became 
organist of Westminster Abbey. Orlando Gibbons died 
before the beginning of the civil war, or it may be supposed 
that, like his eldest brother, he would have been a staunch 
royalist In a different sense, however, he died in the cause 
of his master; for having been summoned to Canterbury to 
produce a composition written in celebration of Charles’s 
marriage, he there fell a victim to small-pox on June 5, 
1625. Of his life very little is known, but that little is 
well summed up in the article contributed by Mr W. H. 
Husk to Dr Grove’s Dictionary of Music and Musicians^ 
where a complete list of his compositions is ako given. His 
portrait may be found in Hawkins’s well-known History, 
The works of Gibbons may be divided into secular and 
sacred compositions, the latter being hy far the most im- 
portant portion. His vocal pieceSy madrigals, moteti^ 
canons, songs, Ac., are admirable specimens of pait-writing, 
and prove him to have been a perfect master of polyphonous 
treatment. Many of them are for five voices, a very com- 
mon number in those days ; but pieces for four and for six 
voices also are by no means rare. To the first-named close 
belong a Te Deum in D minor, two sets of Preces and o&er 
compositions for church service, also most of the madrigals. 
We have also some specimens of his instrumental- music, 
such' as the six jiieces for the virginals published in 
Parthenia, a collection of instmmental music produced by 
Gibbons in coi^unction with Dr Bull and Byra 
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OIBEON^a town tmom in Old Tertamenthutoryiknown 
under the name of El Jtl^ ntnated 6 miles north-west of 
Jemeedem. It is now a small Tillage standing on an isolated 
hill above a flat com valley. The famous spring (2 Bbol 
iL IS) comes out from under a diff on the south-e^ side 
of the hUl, and the water runs to a reservoir lower down. | 
Ihe sides of the hill are rooky, and remarkable for the regular 
stratificatiou of the limestone, 'which gives the hill at a 
d&tance the appearance of being stepped. Scattered olive 
groves surround the place. The name is derived from the 
Hebrew root gabah^ signifying prominence,*’ and there are 
throughout Palestine many ancient sites situate on roch./ 
knolls which receive names Gibeah, Oeba, Qabe, 
Qaba — nearly all represented by the present Jeba) derived 
from this same root. 

GIBRALTAB, a British fortress and town in the south 
of Spnin^ occupying a grand peninsular headland, which 
stretches almost due souMi in a line with the eastern coast 
of the province of Andalusia, separating the Bay of Algeci* 
ras from the open sea of the Mediterranean, and command- 
iug the strait oy which the Mediterranean communicates 
with the Atlantic. Its latitude is 36” 6' 23" N. and its 
longitude 5” 20' 55" W. The ** rock," as the promontory is 
familiarly called, is about 2^ miles in length, with a varying 
breadth of from 2 to 6 furlongs. Rising abruptly from the 
low sandy isthmus which connects it with the mainland to 
a height of 1200 feet, the main ridge continues south for 
about l^ miles, being separated by two transverse depres- 
sions, known respectively as the Northern and Southern 
Quebrada, into three pretty distinct summits — the Wolfs 
Grog or North Front, the Middle HiU or Signal Station 
(1255 feet high), and the Pan de Azucar or Sugar Loaf Hill, 
dominated by O’Hara’s tower (1408 feet). This last sum- 
mit descends somewhat abruptly on the south to the Wind- 
mill Plateau, an almost level area about half a mile in 
length by a quarter in breadth, which, from a height of 
400 feet above the sea, slopes south till it is only 300 feet 
above the sea, and then in its turn sinks abruptly for about 
200 feet to the Europa Plateau, which, also sloping seaward, 
terminates in a cliff about 50 feet high. Towards the east 
or Mediterranean side the promontory presents as precipi- 
tous and inaccessible a front as towai^ the north, but 
towards the west the ascent is comparatively gradual though 
interrupted by longitudinal cliffs and ravines, and a con- 
siderable space of fairly level ground at the foot.affords a 
site for the town. 

The basement rock of Gibraltar is for the most part a 
greyish white or pale grey limestone, of compact and some- 
times crystalline texture, arranged in beds, ^ but in Borne 
places apparently amorphous. Above the limestone is a 
series of dark greyish blue shales with intercalated beds and 
bauds of grit, sandstone, and limestone; and distributed 
here and there about the promontory are various limestone 
breccias, bone-breccias, and calcareous sandstones, as well 
as loose sand and debris. It is evident that the whole 
promontory has had an eventful geological history in com- 
paratively recent periods. The limestone and the shales 
are both of Lower Jurassic age, but the rest of the forma- 
tions are of much more ancient date. According to the 
researches of Professors Ramsay and Geikie (** Geology 
of Gibraltar,” in the Quarterly Journal qf the OeologictU 
Society, London, 1878), the oldest superflcial accumulation is 
Ae unfossiliferous Umestone breccia of Buena yista, which 
must have been formed under somewhat severer climatic 
conditions than the present, and when the rook had a wider 
area of low ground at its bMe. This period was probably 
foUowed by one with a genial climate, during which the 
Pfonaontory, if indeed it was not rather an isthmus between 
Europe and Africa, was dothed with vegetation and 
bkabked by a rich mammalian fauna* whose remains are 


-GIB 688 

still found in tlie Genista caves. Nest there came a 
Bubsidenee of a large proportion of the rock to the extent 
of 700 feet below the present level, the consequent erosion 
of ledges and nlatforms, and the formation of the calcareoni 
sandstones which have incorporated sheUs of recent Medite^ 
mean species. The process of depression was apparently 
interrupted by pauses. On its renovation, the land was 
again of greater extent than now ; Afrioavand Europe were 
perhaps reunit^, and the climate was probably geni^ By 
a new depression the rook was brought into its present geo- 
graphical relations. 

Like most masses of limestone formation, the promontory 
of Gibraltar is honeycombed with caverns and subterrane- 
ous passagej^ and the Genista cave, already inddentally 
mentioned, is only one of the many to which it owes the 
title of the Hill of Caves. A specoal interest atta^es to 
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some of them for the paleontological and archaeological 
remains which they yielded to the eirolorations of Captm 
Brome between 1863 and 1868. St Michael’s Cave, which 
is Uie most frequently visited by strangers, has its entrance 
about 1100 feet above the sea on the western face of the 
rock in the line of the Southern Quebrada. A rapid slojpe 
of earth gives admission to a hall 200 feet long by 70 
feet high, die roof of which appears as if it wore supported 
by* massive stalactite pillars; and from this hall access 
is obtained to a series of four similar caves connected 
with each other by tortuous passages, the last cave being 
situated about 800 feet below the surface, and about 400 
feet of travdling distance south by west from the entrance. 
The first of the four was called Victoria cave by its dis- 
coverer Captain Brome, and the three others, being more 
dci^ assodbted, received the common name of Lecmoia’s 
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ca?6B. ** Nothing” aays Captain Broma^ ^*can exceed the aeema to sniEBr. Heaiy dews and thidc foga occur fa 
beanty of the atabotitea ; they form cluatera of every im- autumn, and are aa diaa 9 !eeable aa they axe imhealthy. In 
aginable ahape — atatuett^ pillara, foliagea, figurea. ^ven the early part of the ^«eaent centnxy Gibraltar waa notori- 
tiie American viaitora have been compelled to ackno^edge oualy filthy and ill-drained, and epidemic diseaaea committed 
that, aa rqsarda beauty and picttuneaqueneaa, even the great xavagea from time to time ; but great improvementa 
Mammoth &ve would not come near Aem." The mam- have been effected, eapecially tl^ugh the aanitary com* 
malian remaina of the Geniata cave have been inveadgated miaaion inatituted in 1865. The inhabitanta were formerly 
by Mr Busk Quaternary Fauna of Gibraltar/* in Ttwm. dependent on the rainfall for moat of their water aupply, 
of Zool. Soc.^ voL X. p. 2, 1877), and found to comprise the apringa in the rock being both scanty and brackish; but 
specimens of a bear, probably CTratca fouUu of Gbldfuas; in 1869 an abundant source of fairly g^ water was found 
a hysena, probably JS, eroctUa or 9pel<Ea\ various species to exist under the sands of the Norm Front, and pumps 
of cats, ^m the sise of a leopard to that of a wild cat ; a and conduits have been constructed for its distribution, 
rhinoceros similar to the speeieB found in the valley of the In 1876 the quality of the water waa reported to be de- 
Thames ; two forms of ibex ; and the hare and the rabbit, teriorating^ Besides the private tanka, sdll numerous 
No trace has been discovered of Jthinoceroa ticharinuSf of throughout the town, there are eight bomb-proof cisterns 
Ursui spelceuoj or of the reindeer, and the only relic of the for rain-water, of a total capacity of 40,000 tons. The 
elephant as yet registered within the peninsula is a per- navy tank, for the supply of ships, bolds from 9000 to 
feet apecimeu of the penultimate upper molar tooth of 11,000 tons. 

Elephaa aniigum. For further details see James Smith of ^ Gibraltar is emphatically a fortress, and in some respects 
Jordanhill ** On the geology of Gibraltar,” in Quart. Joum. its fortifications are unique. On the eastern side the rock 
of Qtol. 8oc,^ voL iL, and G. Busk and Hugh Falconer needs no defence beyond its own precipitous cliffs, and in 
** On the Fossil Contents of the Genista Cave,” in Quart, all other directions it has been rendered practically impreg- 
Joum. of Geol. Soc.^ voL xzL, reprinted in Falconer’s nable. Besides a sea-wall extending at intervals round the 
PalcBOTVtologieal Memoirs^ London, 1868. western base of the rock, and strengthened by curtains and 

To the voyager entering the straits the rock presents a bastions and three formidable forts, there are batteries in 
bare and almost barren aspect, especially when the summer all available positions from riie sea-wall up to the summit 
suns have dried up the verdure ; but as he approaches he 1S50 feet above the sea; and a remarkable series of galleries 
discovers a considerable clothing of vegetation, and closer has been hewn out of the solid face of the rock towards the 
acquaintance reveals the existence of an extensive flora, north and north-west These galleries have an aggregate 
Here and there a grassy glen gives shelter to a group length of between 2 and 3 miles, and their breath ia 
of trees, and the villas of the Englirii residents are aur- sufficient to let a carriage pass. Port-holes are cut at 
rounded with luxuriant gardens and copses. Dr R F. intervals of 12 yards, so contrived that the gunners are safe 
Kelaart in his Flora Calpeims (London, 1846) enumerates from the shot of any possible assailants. At the end of one 
upwards of 400 flowering plants and ferns as indigenous to of the galleries hoUowed out in a prominent part of the 
Gibraltar, and about fifty as introduced. Of the former a cliff is St George’s Hall, 50 feet long by 36 feet wide, in 
few appear to be species peculiar to the rock. White which the governor was accustomed to give fdtes. Alters 
poplars, the cotton-tree, the pepper-tree or pimenta, the ilex, ations, extensions, and improvements are continually taking 
and the pine are the most noticeable of the larger trees ; place in the defensive system, and new guns of the most 
the bellaUombra (Phytolacca dwica)^ introduced by General formidable sort are gradually d^lacing or supplementing 
Don, the aloe, and the prickly ^ar are common; and the old-fashioned ordnance. Tm whole population of 
on the eastern side of the rock the dwarf palm (ChamcBropa Gibraltar, whether civil or military, is subject to certain 
humilia) covers large areas. Among the fruit trees, which, stringent rules. For even a day’s sojourn the alien must 
however, are cultivated rather for ornament than for profit, obtain a pass from the town-mqjor, and if he wish to remain 
may be mentioned the almond, the olive, the orange, the longer a consul or householder must become security for his 
lemon, the pomegranate, the fig, and the loquat In January good behaviour. Licences of residence are granted only for 
and February many portions of the rock present a charming &ort periods— ten, fifteen, or twenty days — but they can be 
sight from the profusion and beauty of the wild flowers, renewed if occasion require. Military officers may introduce 
The fauna of Gibraltar is naturally poor, — ^rabbits, foxes, a stran^r for thirty days. A specM permit is necessary 
part^ges, pigeons, and woodcoclu being the principal if the visitor wishes to sketch. 

species. The little Barbary apes, of which every schoolboy Though the town of Gibraltar may be said to date from 
has heard, but which not every resident in Gibraltar the 14th century, it has preserved very little architectural 
has seen, are few in number, not more than twenty per- evidence of its antiquity. Rebuilt on an enlarged and im- 
haps, and they usually inhabit the higher and eastern proved plan after its s^ost complete destruction during 
parts of the rock, except when they are driven towards the the great siege, it is still on the whole a mean-looking town, 
lower grounds by the cold winds from the north-east. They with narrow streets and lanes and an inconmons mixture 
llieii do a little damage to the fruit trees ; but they eqjoy of houses after the English and the Spanish types. As a 
imp^ty as perfect as that of the storto in Holland or proprietormay at any moment be called upon to give up his 
the ibis in E^t. As to its climate Gibraltar belongs to bouse and ground at the demand of the military authorities, 
the subtropical zone, with a dry summer and a rainy season he is naturally deterred from spending his money on sub- 
in winter. More than half the^ rainfall of the year, which stantml or sumptuous erections. The area of the town is 
only amounts to about 28 or 30 inches, occurs in November, about 100 acres. The public buildings comprise the 
I>eeember, and Januaiy; and the three months of Jun^ cathedral of the Holy Trinity, a poor imitation of Moorish 
July, and August m hardly refresh^ by a shower. The architecture ; the governor’s house, formerly a Franciscan 
tem^rature is subject to fi^uent disturbances : from 93^ monastery a^ still familiarly known as ^‘^e Convent 
to 87^ is the highMt reached (July), and 43^ the lowest tiie exchange; the court-house; the civil hospital; the 
(February), and the mean for the summer months is from roiumieafflrnB ; and the garrison Hbraty,pIaBned by Colonel 
74^ to 79*. In summer the heat is tempered by a sea-breese Driilraejli^ in 1793. The library hu excellent reading- 
vriiieh blows from about 10 a.il till shortly before sunset rrrii|,‘^1ii(|;ffrmtr‘“T from 40,000 to 46,000 volumes. At 
Esaterlv winds or levanten are common frep July to the niifiii e^iiprner of the town stand the remains of the 
Kovenibor, aadduiing their prevalence eveiy living creature Mooriili Towards the south the lower grounds are 
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ooonpied by the Graod Ptaule and ihA Alameda Oardeoii 
laid oat by General Don in 1814 ; and beyond these are 
the bid convict estahluhmenti the dockyard, and the new- 
mole parade. Farther south, at Kosia, is the naval hospital, 
erected in 1771- 

Gibraltar has been a free port since the year 1705, — a 
distinction which it owes in part to the refusal of the 
emperor of Morocco to allow the export of materials for the 
fortifications unless his subjects obtained full liberty of trade. 
In the early part of the present century the commercial 
activity of the little colony was remarkably great While 
the average value per annum of British manufactures ex- 
ported to the rest of Spain during the ten years from 1831 
to 1840 was less than £385,000, the corresponding average 
for Gibraltar was more than £486,000 ; and in the year 
1840 the ratio of Spain and Gibraltar was £404,252 to 
£1,1 11,176. Since that date there has been comparatively 
little advance, — the average annual value of all the British 
and colonial produce and manufactures for the ten years 
from 1868 to 1877 being £1,074,785, Besides the legiti- 
mate trade fostered by the demands of the garrison and the 
neighbouring cities of Spain, Gibraltar has long had a large 
contraband traffic especially in tobacco and Manchester 
goods. Idainly carri^ on by Spaniards, it continued to 
thrive in spite of the exertions of the Spanish authorities, 
and is now kept down mainly by the action of British 
officials. About 1200 tons of tobacco are sold annually in 
the Jews’ Market ; no fewer than eleven houses import 
upwards of 1000 tons annually ; and its manufacture and 
manipulation give employment, it is said, to about 1550 
persons. Fully two-thirds of the tobacco comes from 
Oaloutta and other Indian ports. ^^Wool, grain, and 
wax from Morocco, fruit, wine, oil, and other produce from 
Spain, are sent to Gibraltar for transhipment to England, 
France, Germany, Belgium, Holland, Portugal, America, 
ports in the Mediterranean, India, and China.’* As a port 
of call, the Bay of Gibraltar has recently increased in im- 
portance. Upwards of 5000 vessels enter the port an- 
nually, and of these more than half are propelled by steam. 
The average annual tonnage of the ships that entered 
between 1871 and 1875 was 2,069,508 ; and of this no 
less than 1,594,174 was British. Quarantine was estab- 
lished in 1830. By the shipping act of 1868 the governor 
was empowered to remove from the register any vessel 
guilty of a violation of the Spanish revenue laws discreditable 
to the British flag. lu 1865 a duty was imposed on wines 
and spirits. Great commotion was caused among the mer- 
cantile population of Gibraltar in 1871 by a proposed 
customs ordinance, framed for the suppression of the smug- 
gling. One of its chief provisions was that no tobacco 
dioidd be exported or imported in vessels of less than 100 
tons burden or in packets of less than 80 lb. 

The population of Gibraltar in 1840 was 15,554, of 
whom 11,313 were British subjects and 4241 aliens; and 
by 1850 it had increased to 15,823, with 3641 aliens. In 
1860 the civil population, including foreigners visiting 
the garrison, amounted to 17,647 ; but the number of 
resident inhabitants was only 15,467. According to returns 
for 1872 the total population was 18,695 (8969 malm and 
9726 females), the cdiens numbering 2241 and the military 
6521. The death-rate of the civil population varies from 
25 to 31 per thousand, but it is almost always exceeded by 
the birth-rate. During the five years 1 87 1-^1 876 the average 
tramber of births per annum was 592*4, and of deaths 
538*2. Besides the natives, who themselves are of various 
origin, there are always in the town considerable numbers 
of Spaniard Portuguese, and Italians, as well as stray re- 
presentatives of almost everynationality engaged in the trade 
of the Mediterranean. Though by the treaty of Utrecht 
it was specially bargained by Spain that no leave shall be 
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given under any pretence whatever either to Jews or Moors 
to reside or have their dwelling in the town of Gibraltar,” 
the native Jews by 1844 nnmbeied no fewer than 1385, 

The greater part of the population is Roman Catholic, 
but full religious liberty is of course enjoyed. The ohurdi 
of the Holy Trinity was constituted to be a cathedral and 
bishop’s see of the Church of England in 1843. The 
Wesleyans and the Presbyterians have places of worship. 
St Andrew’s, the new Presbyterian church, was built by 
the Free Church of Scotland in 1854. A proposal for 
concomitant endowment of church bodies for the Anglican 
and Roman Catholic communities ” with the annum sum 
of £500 was made by the governor in 1876, but it was 
not sanctioned by parliament An annual grant to this 
amount is made to both bodies, but the Government no 
longer keeps the cathedral in repair. The Roman Catholic 
bishop of Antinoe is vicar apostolic of Gibraltar. 

Gibraltar was long an ill-managed and expensive colony ; 
but its expenditure is now sometimes even less than its 
revenue. During the five years from 1871 to 1875 the 
average expenditure, increased by several unusual items, 
was £43,988 ; and the average income was £42,464. For 
1877 the expenditure was £41,585, or £1739 more than 
the income. The chief sources of the revenue are the port 
and quarantine dues, the excise on the consumption of 
wines and spirits, and the ground and house rents, — the 
three departments yielding respectively on the average 
from 1871 to 1876 £11,011, £11,612, and £6,206. It is 
worthy of note that the ground and house rentals have in- 
creased from £5629 in 1871 to £7078 in 1875. Among 
the heavier items of outlay are the governor’s salary, which 
amounts to £5000 per annum, and the judicial and ecclesi- 
astical expenses, which were, on an averse from 1871 to 
1875, respectively £3909 and £1061. The total cost of 
the military establishment was, on the average of four years 
from 1869 to 1873, £315,454, — pf which £250,340 was the 
average cost of the regular troops, £1610 for the jails, and 
£19,293 for the barracks. The convict establishment 
was abolished in 1875. At that date it contained 238 
prisoners, who were managed on the associated system ; 
and grievous complaints were made of the difficulty of 
maintaining satisfactory discipline. 

— Gibraltar ^us known to the Greek and Roman mo- 
gruphers as Ca1i)e or Alybe. the two names being probably corniptionr 
of the same local (|>erhaps l^hcnnician) word. The eminence on the 
African coast near Ceuta which bears the modern English name o( 
Apes’ Hill was then designated Abyla ; and Calpe and Abyla, at 
least according to an ancient and widely current interpretation, 
formed the renowned Pillars of Heieules (Herculis colnmnn, 
oi/f or^Aai) which for centuries were the limits of enterprise 
to the seafaring pt'oplcs of the Mediterrancaii world. The strateric 
importance of the rock appears to have been first discovered by Uie 
Moors, who, when they crossed over from Africa in the 8th century, 
select^ it as the site of a fortress. From their leader Tarik ibn 2^yad 
it was called Oebel Tarik or Tank’s Hill; and, though the name had a 
competitor in Gebol at Futah or Hill of the Entrance, it gradually 
gained acceptance, and still remains sufficiently recognizable in the cor- 
rupted form of the present day. The first siege of the rock was in 1 309, 
when it was taken by Alonzo Perez de Guzman for Ferdinand IV. of 
Spain, who, in order to attiact inliabitants to the spot, offered an 
asylum to swindlers, thieves, and murderers, and promise to levy no 
taxes on the import or export of goods. The attack of Ismail ben 
Ferez in 1315 (2d siege) was fiustrated ; but in 1333 Vasco Paez de 
Meira, having allowed the fortifications and garrison to decay, was 
obliged to capitulate to Mahomet lY . (8d siege). Alpbonso’s attempts 
to recover possession (4th siege) were futile, though pertinacious and 
heioid, ana he was obiiffed to content himself with a tribute for the 
rock fiom Abdul Melek of Granada ; but after his successful attack 
on Algeciras in 1344 he was encouraged to try his fortune again at 
Gibialtar. In 1849 he invested the rock, but the siege (5th sie^) was 
brought to an untimely close by his death fiom the plague in Febrnary 
1850. The next or 6th siege resulted simply in the transference of 
the coveted position from the hands of the king of Morocco to those of 
Vnssef 111. of Granada ; and the 7th, undertaken by the Spaniah 
connt of Kiebla, Enneo de Guzman, proved fatal to the besieger and 
his forces. In 1462, however, succeas attended the efforts of Alonzo 
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diAnot(Bth tiege). find in August the rook pMeedonoe more under 
Ohiistian ewajr. The duke of Medine SidouUi a powerfhl grandee 
mbo had aisuted in ite captorBi wai anxious to getpoeeewion of the 
f ertr o es^ and thou£^ Henry IV. at first mauam to maintain the 
daims it the crown, the duke ultimately made good his ambition 
by foroe of arms (9th siege), and in 1469 the king was constrained 
to declare his son and his heirs perpetual governors of Gibraltar. 
In 1479 Fenhnand and Isabella mMe the second duke maro^of Gib- 
raltar, and in 1492 the third duke Don Juan was reluctantly allowed 
to retain the fortress. At length in 1601 Garcilaao de la Vm was 
ordered to take possession of the place in the king’s name anait was 
fonnally incorporated with the domains of the crown. After Ferdi- 
nand and Isabella were both dead the duke Don Juan tried in 1606 
ro recover possession, and added a 10th to the list of sieges. Thirty- 
four years afterwards the garrison had to defend itself against a muw 
more formidable attack (llth siege) —the pirates of Algiers having 
determmed to recover the rook for Mahomet and themaelvea. The 
oonflict was severe, bat resulted in the repulse of the besiegers. 
After this the Spaidards made great efforts to strengthen the plaoe, 
and they suooeMed so well that throughout Europe Gibraltar was 
remirded as impregnable. 

In the oourse of the War of the Spanish Succession, however, it 
was taken by a combined English and Dutch fleet under Sir George 
Rooke, assist by a body of troops under Prince Oeoigc of Hesae- 
Dannstadt The captors had ostensibly fought in the interests of 
Charles archduke of Austria (afterwards Chanes III.), but, though 
his sovereignty over the rock was proclaimed on July 24, 1704, sir 
George Rooke on his own responsibility caused the English flag to 
be hoisted, and took |> 0886 Ssion in name of Queen Anne. It is 
hardly to the honour of England that it was both unprincipled 
enough to sanction and ratify the occu|)ation, and ungramfbl 
enough to leave unrewarded the general to whoso imsompnlous 
patriotism the aomiiaition was due. The Spaniards keenly fdt the 
iigustice done to them, and the inhabitants of the town of Gibraltar 
in groat numbers abandoned their homes rather than recognize the 
anmority of the invaders. In October 1704 the rook was invested 
by sea and land ; but the Spanish ships were disperbed by Sir 
John Leake, and the marouis of Villadarias fared so ill witn his 
forces that he was replaoea by Marshal Tess^, who was at length 
compelled to raise the siege m April 1706. During the next twenty 
years there were endless negotiations for the pcsK^eful surrender of 
the fortress, and in 1726 the Spaniards again ap|)calcd to arms. 
Uut the Conde d« la Ton«s, who nad the cluef command, succeeded 
no better than his predecessors, and the defence of the garrison 
under General Clayton and the earl of Portmore was so effective that 
the armistice of June 23d practically put a close to the siege, though 
two years elapsed before tne general jiaciilcation ensued. The most 
memorable siege of Gibraltar, indeed one of the most memorable of 
all sieges, was that which it sustained fhim the combined land and 
sea forces of France and Spain during the years 1779-1788. The 
grand attack on the place was made on the 13th September 1782, 
and all the resources of |>owor and science were exl^usted by the 
asKiilants in the fruitless attempt On the side of the sea they 
brought to bear against the fortress forty-six sail of the line, and a 
countless fleet of gnn and mortar boats. But their chief hope lay 
in the floating batteries planned by D’Aryou, an eminent iWuch 
engineer, and built at the cost of half a million sterling. They 
were so constructed os to be impenetrable by the red-hot shot which 
it was foreseen the garrison would employ ; and such hopes were 
entertained of their efficiency that they were styled invincible. 
The Count d' Artois (afterwards Charles a. ) hastened from Paris to 
witness the capture of the place. He arrived in time to see the total . 
destruction of the floating batteries, and a considerable portion of 
the combined fleet, by the English nre. Despite this disaster, how- > 
ever, the siege continued till brought to a close by the general ' 
pacification, February 2d, 1783. The history of the four eventful 
yean* si^ is fully detailed in the work of Drinkwatcr, who 
himeelf took part in the defence, and also in the Memoir, attabhed 
to Groin’s 8ug€ of GibraUar, 1784, of its gallant defender Sir 
Qeotgo Angnstus Elliot, oltorwards Lord Heathflel^ whose mlli- 
•Un end moral oonnge plaoo him among the beat soldiers 
nbUsst iiMn of his time. 

Since 1788 the histo^ of Gibraltar has been com|)aratLvely 
uneventful, ki the beginning of 1801 tliere were rumours of a 
Spanish and French att^, but the S])anish ships were defeated off 
AJgeciras in June by Admiral Saumarez. Imiipovements in tiis 
fortifications, maintenance of military discipline, and legislation in ! 
legord to trade and smuggling are the principal matters of recent I 
interest 
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GIBSON, Edmund (1669-1748), bishop of London, At 
learned compiler of the CodeBJutid EedeAutiei 
was bom at Hampton in Westmoreland in 1669. After a 
promising career at one of the local schools, he was in 1686 
entered a scholar at Queen’s College, Ozfoi^ where, at the 
early age of twenty-two (1692), he distinguished himself by 
the publication of a valuable ^tion of the S<uon ChronicU^ 
with a Latin translation, indices, notes. This was fol- 
lowed in 1693 by an annotated edition of the De LuUtutiBm 
Oratoria of Quintilian, and in 1694 by a translation in two 
volumes folio of Camden’s BrUannia^ ** with additions and 
improvements,” in the preparation of which he had been 
largely assisted by the volunteered aid of various English 
antiquaries. Shortly after Tenison’s elevation to the see of 
Canterbury in 1694 Gibson was appointed chaplain and 
Ubrarian to the archbishop, and at a somewhat later period 
he became rector of Lambeth and archdeacon of Surrey. In 
the discussions which arose during the reigns of William 
and Anne relative to the rights and privileges of the Con- 
vocation, Gibson took a very active part, and in a series of 
pamphlets warmly argued for the right of the archbishop 
to continue or prorogue that assenmly. The controversy 
suggested to him the idea of those researches which resulted 
in me Codex Jurie Eedeemstiei Anglicani^ published in two 
vols. folio in 1713, — a work which discusses more learnedly 
and comprehensively than any other the legal rights and 
duties of the English clergy, and the constitution, canons, 
and articles of the English ChurcL In 1715 Gibson was 
presented to the see of Lincoln, whence he was in 1723 
translated to that of London, where for twenty-five years ho 
exercised an immense influence, being the authority chiefly 
consulted by the court on all ecclesiastical affairs. While 
a conservative in church politics, he yet respected the vari- 
ous forms of dissent, and discouraged all attempts to prevent 
dissenters fmm worshipping in the manner and according to 
the principles which they preferred. He exercised a vigi^t 
oversight over the mox^s of all ranks and classes of the 
community committed to his charge j and his fearless 
denunciation of the licentious masquerades which had 
become highly popular at court finally lost him the royal 
favour. Among the literary efforts of his later years the 
principal were a series of Pastoral Letters in defence of 
« gospel revelation,” against ** lukewarmness” and en- 
thusiasm,” and on various topics of the day; also the 
Preeervative against Popery^ in 3 vols. folio (1738), a 
compilation of numerous controversial writings of eminent 
Church of England divines, dating chiefly from ^e period 
of James XL Gibson died on the 6th September 1748. 

A second edition of the Codua Jam, revised and improved, with 
largo ad(Utiou8 by the autlior,” was published at Oxloi'd m 1761. 
Besides the works already mentioned, Oibson published a number 
of and other works of a religious and devotioned kind. 

The ViJba, Thome Bodleii with the Historia Bihliothecoe BodUiomte 
in the Caialogi Ubrorum inanuacriptorvm (Oxford, 1697), and the 
Jlcliqutoi Spelmanniana (Oxford, 1698), are also from his pen. 

GIBSON, John (1790-1866), sculptor, was bom near 
Conway, in 1790, in very humble circumstances, his father 
being a nuwlcet g^ener. He is a notable example of one 
who, with no soiled start in life, carved his way to ^s- 
tinction by the force of a steady purpose and strong will. 
To his mother, whom he describe as ruling his father and 
all the family, he owed, like many other great men, the 
energy and determination which carried him over eveiy 
obstacle. He narrowly escaped emigration to America, the 
first step towards which took the family to Liverpool, 
where his mother’s will interposed to keep them. He 
was then nme years of age, and was sent to sdiooL The 
windows of the print shops of Liverpool riveted his atten- 
tion ; and, jiaving no iriftn-na to purchase the commonest 
print, he acquired the habit of committing to ocular memory 
the outline of one figure after another, drawing it on 
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rsturn homa Thus early did he form the system of obeerv- 
ing, remembering, and noting, sometimes even a month 
later, scenes and momentary i^ons from nature — a habit 
peculiar in that degree to himself, but of ^e utmost im- j 
])ortance to all artists to practice. In this way he, by 
degrees, transferred from the shop window to his paper at 
home the chief figures from David’s picture of Napoleon 
crossing the Alps, which, by particuU^ request, he copied 
in bright colours as a frontispiece to a little schoolfellow’s 
new prayer-book, for sixpence. At fourteen years of age 
Oibson was apprenticed to a firm of cabinetmakers, — por- 
trait and miniature ptunters in Liverpool requiring a 
premium which his father could not give. This employ- 
ment BO disgusted him that after a year (being interesting 
and engaging then apparently as in after life) he per- 
suaded his masters to change his indentures, and bind 
him to the wood-carving with wliich their furniture was 
ornamented. This satisfied him for another year, when 
an introduction to the foreman of some marble works, and 
the sight of a small head of Bacchus, unsettled him again. 
He had here caught a glimpse of his true vocation, and 
in his leisure hours began to model with such success 
that his efforts found their way to the notice of Mr 
Francis, the proprietor of the marble works. The wood- 
carving now, in turn, became his aversion j and having 
in vain entreated his masters to set him free, he insti- 
tuted a strike. He was every day duly at his post, but did 
no work. Threats, and even a blo^, moved him not. At 
length the offer of £70 from Francis for tlie rebellious 
apprentice was accepted, and Gibson found himself at 
last bound to a master for the art of sculpture. Francis 
paid the lad 6s. a week, and received good prices for his 
works, — sundry early works by the youthful sculptor, which 
exist in Liverpool and the neigh^urhood, going by the 
name of Francis to this day. It was while thus apprenticed 
that Gibson attracted the notice of Mr Boscoe, whose taste 
in Greek art seems to have been superior to his judgment in 
Italian history. For him Gibson executed a basso rilievo in 
terra cotta, now in the Liverpool Museum. Boscoe opened 
to the sculptor the treasures of his library at Allerton, by 
which he became acquainted with the designs of the great 
Italian masters. A cartoon of the Fall of the Angels 
marked th^ period, — now also in the Liverpool Museum, 
We must pass over his studies in anatomy, pursued gratu- 
itously by the kindness of a medical man, and his introduc- 
tions to families of refinement and culture in Liverpool. 
Boscoe was an excellent guide to the young aspirant, point- 
ing to the Greeks as the only examples for a sculptor. Gib- 
son hero found his true vocation. A basso rilievo of Psyche 
•carried by the Zephyrs was the result. He sent it to the 
Boyal Academy, where Flaxman, recognizing its merits, gave 
it an excellent place. Again ho became unsettled. The 
ardent young breast panted for ** the great university of 
Art ” — Borne ; and the first step to the desired goal was to 
London. Here he stood between the opposite advice and 
infiuence of Flaxman and Chontrey — the one urging him to 
Borne as the highest school of sc^pture in the world, the 
•other maintaining that London could do as much for him. 
It is not difficult to guess which was Gibson’s choice. Ho 
arrived in Borne in October 1817, at a comparatively late 
age for a first visit There he immediately experienced the 
charm and goodness of the true Italian character in the 
person of Canova, to whom he liad introductions, — tlie Vene- 
tian putting not only his ex|>erience in art but his purse 
at the English student’s service. Up to this time, though 
his designs show a fire and power of imagineition in which no 
teMhing is missed, Gibson had had no instruction, and had 
otodiod atno Academy. In Rome ho first became acquainted 
with rules and technicalities, in which the merest tyro was 
before him* Oanova introdHoed him into the Academy 
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supportei by Austria, and, as is natural with a mind like 
OiKMKin’s, the first sense of his defioienoieB in common 
matters of practice was depressing to him. He saw Italian 
yontlis already excelling, as they all do, in the drawing of 
the figure. But the tables were soon turned. His first 
work iu marble — a Sleeping Shepherd moddled from a 
b^utiful Italian boy — has qualities of the highest order. 
Gibsou was soon launched, and distinguished patrons, first 
sent by Canova, made their way to his studio in the Via 
Fontanella. His aim, from the first day that he felt 
the power of the antique, was purity of character and 
beauty of form. He very seldom declined into the pretti- 
ness of Canova, and if he did not often approach the 
masculine Btrenglh which redeems the faults of Thorwaldsen, 
he more than once surpassed him even in that quality. We 
allude specially to his Hunter and Dog, and to the gnmd 
promise of his Theseus and Bobber, which take rank as the 
highest productions of modern sculpture. He was essen- 
tially classic in feeling and aim, but here the habit of 
observation we have mentioned enabled him to snatch a 
grace beyond the reach of a mere imitator. His subjects 
were gleaned from the free actions of the splendid ltdian 
people noticed in his walks, and afterwards baptized with 
sucli mythological names as best fitted them. Thus a girl 
kissing a child, with a sudden wring of the figure, over her 
shoulder, became a Nymph and Cupid ; a woman helping 
her child with his foot on her hand on to her lap, a Bac- 
chante and Faun ; his Amazon thrown from her Horse, onu 
of his most original productions, was taken from an accident 
he witnessed to u female rider in a circus ; and the Hunter 
holding iu his Dog was also the result of a street scene. 
The prominence he gave among his favourite subjects to the 
little god of soft tribulations ” was no less owing to his 
facilities for observing the all but naked Italian children, iu 
the hot summers he spent iu Borne. 

In monumental and portrait statues for public places, 
necessarily represented in postures of dignity and repose, 
Gibson was very happy. His largest effort of this class — the 
gi'oup of Queen Victoria supported by Justice and Clemency, 
in the palace of Westminster — we agree with himself in 
pronouncing his finest work iu the round. Of noble 
character also in execution and expression of thought is the 
statue of Mr Huskisson with the bared arm ; and no leas, 
iu effect of aristocratic ease and refinement, the seated figure 
of Dudley North. .He lays down the axiom in his journal 
that the Greeks represented “ mc]i thinking, and women 
tranquil,” and to the departure from this rule we attribute 
the unattractive colossal statue of Sir Robert Feel in West- 
minster Abbey. The very animation he has given to the 
head is too individual to harmonize with the classic drapery, 
or with the real character of the man. The great states- 
man is here colloquial rather than eloquent in expression, 
while the position of the right foot suggests the idea of a 
walking figure. Great as he was in the round, Gibson’s 
chief excellence lay in basso rilievo, and in this less disputed 
sphere ho obtained his greatest triumphs. His thorough 
knowledge of the horse, and his constant study of the Elgin 
marbles — casts of whi(^ are in Bomo — resulted in the two 
matchless bossi rilievi, the size of life, which belong to the 
earl of Fitzwilliam — the Hours leading the Horses of the 
Sun, and Fhaethon driving the Chariot of the Sun. ^ Most 
of his monumental works are also in basso rilievo. Some 
of these are of a truly refined and pathetic character, such 
as the monument to the countess of Leicester, that to his 
friend Mrs Huskisson in Chichester Cathedral, and that of 
the Bonomi children. In reviewing tlie qualities most 
chaimcteristic of this great artist, that of passionate expres- 
sion may be said to stand foremost. Passion, eithez* 
indulged or repressed, was the natural impulse of his art 
repreiMed as in tke Houra leading the Horses of the Sun. 
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•ad as in the Hunter and Dog ; indulged, as acaroely before 
seen in the same intensity in the whole range of so^pture, 
as in the meeting of Hero and Leander, a drawing executed 
before he left England* Gibson’s power of drawing may 
be pronounced to have been unsurpassed by any modem. 
He had an iron hand, and used the pen in rapid action with 
as much certainty as if it had been the graver. Nowhere 
is the fire of his genius so unmistakably seen as in these 
first-hand productions. Nor can we wonder that marble, 
however highly wrought, could never entirely compensate 
for what was necessarily lost in the translation. Gibson 
was the first to introduce colour on his statues, — ^first, as 
a mere border to the drapery of a portrait statue of the 
Queen, and by degrees extended to the entire fiesh, as in his 
Venus, and in the Cupid tormenting the Soul, belonging to 
Mr Holford* In both of these it amounts to no more than 
the slightest tint. Gibson’s individuality was too strongly 
marked to be affected by any outward circumstances. In 
all worldly affairs and business of daily life he was simple 
and guileless in the extreme; but he was resolute in 
matters of principle, determined to walk straight at any 
cost of personal ^vantage. Unlike most artists, he was 
neither nervous nor irritable in temperament. It was said 
of him that he made the heathen mythology his religion ; 
and indeed in serenity of nature, feeling for the beautiful, 
and a certain philosophy of mind, he may be accepted as 
a type of what a pure-minded Greek pagan, in the zenith 
of Greek art, may have been. Gibson was elected B.A. in 
1836, and bequeathed all his property and the contents of 
his studio to the Boyal Academy, where his marbles and 
casts are open to the public. He died at Borne in January 
1866. 

The letters between Gibson and Mrs Henry Sandbaeh, grand 
daughter of Mr Roscoe, and a sketch of his life that lady induced 
him to write, furnish the chief materials for his biography. A 
volume of engravings from his finished works rendera them very 
indifferent justice. A volume of facsimiles from his drawi^ is 
more worthy of him. (B. £) 

GICHTEL, Johann Gbobo (1638-1710), founder of 
the mystic sect of Gichtelians or .^gelic Brethren, was bom 
at Batisbon, where bis father was a member of senate, on 
the 1 4th of March 1 638. Having acquired at school, besides 
an ordinary elementary education, a considerable acquaint- 
ance with Greek, Hebrew, Syriac, and even Arabic, he 
proceeded to Strasburg to study divinity ; but finding that 
the theological prelections of Schmidt and Spener there were 
not conducive to the growth of his piety, he removed to 
Spires, where he entered the faculty of law. In 1664 he 
was admitted an advocate at Batisbon ; but having become 
acquainted with the Baron von Weltz, an Hungarian noble- 
man who cherished enthusiastic if not extravagant schemes 
for the reunion of Christendom and the conversion of the 
world, he abandoned all Interest in his profession, and 
became an energetic promoter of the ** Christerbauliche 
JesuBgesell&chaft,” or Christian Edification Society of Jesus, 
in the interests of which he visited many parts of Germany 
and Holland. The movement in its beginnings provoked 
at least no active hostility ; but when Gichtel began to 
attack the teaching of the Lutheran clergy and church, 
especially upon the fundamental doctrine of justification 
by faith, he exposed himself to a prosecution which inti- 
mately resulted in sentence of banishment and confiscation 
(1663). After many months of wandering and occasionally 
romantic adventure, he in Janoary 1667 reached Holland, 
and settled at Zwoll, where he co-operated with Breckling, 

• man who shared his views and aspirations. Having 
beteme involved in the troubles of this friend, Gichtel, after 
a period of imprisonment, was banished for a term of years 
from Zwol^ finally in 1668 found a home in Amster- 
dam, where in a state of pover^ (which, however, never 
became deetitntiooX be livM out his strange life of visions 
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and day-dreams, of propheqr and prayer. He beoeme au 
ardent student and disciple of Jacob Boehme, whose works 
he published in 1682 (Amsterdam, 2 vols.) ; but before the 
time of his death, which ooonxred Japnary 21, 1710, he hsri 
attracted to himself a small band of followers known aa 
Gichtelians or Angelic Brethren, who propagated certain 
views at which he had arrived independently of Boehme. 
Seeking ever to hear the authoritative voice of God within 
them, and endeavouring to attain to a life altogether free 
from carnal desires, like that of the angels in heaven, who 
neither marry nor are given in marriage,” they claim^ to 
exercise a priesthood ** after the order of Melchizedek,” 
appeasing the wrath of God, and ransoming the souls of the 
lost by sufferings endured vicariously after the example of 
Christ The sect, never a numerous one, is said still to 
subsist in some districts of Holland and North Germany. 
Gichtel’s correspondence was published without his know- 
led^ by Gottfried Arnold, a disciple, in 1701 (2 vols.), and 
again in 1708 (3 vols.). It has been frequently reprinted 
under the title Theoiophia Practica. The seventh volume 
of the Berlin edition (1768) contains a notice of Gichtel’s 
lifa 

GIDEON, liberator, reformer, and judge” of Israel, 
was the youngest son of Joash, of the ** house” of Abiezer, 
and tribe of Manasseb, and had his home at Ophrah, the 
site of which is probably to be sought westward of Jordan, 
somewhat to the south of the plain of Jezreel. " Gideon lived 
! at a time when Israel, grown idolatrous, had been biought 
very low by periodic incursions of the Midianites ” and 
Amalekites,” nomad tribes from the east of Jordan, who 
in great numbers were wont to overrun the country, destroy- 
ing all that they could not carry away. In the beginning 
of the narrative of his public life he is represented as an 
unambitious man, quietly engaged in agricultural pursuits, 
who yet had already distinguished himself as a mighty 
man of valour,” probably in guerilla warfare against the 
common foe. According to tlmt narrative, his fimt exploit 
worthy of special commemoration was the destruction, by 
divine command, of the altar of Baal belonging to bis father, 
and of the Asliera beside it, and the substitution of an 
altar to Jehovah. But immediately before this be had also 
been summoned by ‘*the angel of the Lord” to undertake, 
in dependence on supernatural direotiou and help, the work 
of liberating his country from its long oppression, and, in 
token that he accepted the mission, h^ already erected in 
Ophrah an altar which he called ** Jahveh-Sbalom ” (Jehovah 
is prosperity). The great gathering of the Midianites and 
their allies on the north side of the plain of Jezreel ^‘stretch- 
iug from the bill of Moreh ” ; the general muster first of 
AUezer, then of all Manasseh, and lastly of the neighbour- 
ing tribM of Asher, Zebulun, and Naphtali ; the signs by 
which the wavering faith of Gideon was steadied; the 
methods by whidi an unwieldy mob was reduced to a small 
but trusty baud of euergetic and determined men ; and the 
BtitttifBm by which the vast army of Midian was surprised 
Bad touM by tiie handful of Israelites descending from 
above Endor,” are indicated with sufficient clearness in 
the Scripture narrative, and need not be detailed minutely 
here, ^ere is some difficulty in following tlie account of 
the subsequent flight of the Midianites, which seems to have 
taken place in two directions, — Oreb and Zeeb making for 
the lower fords of Jordan towards the south-east, while 
Zebah and Zalmunna took the upper passage, a little below 
the place where the river flows out of the Beak of Galilee. 
Leaving the Ephraimites (who had now rbwn in force) to deal 
wiUi the former, Gideon with his 300 appears to have kept 
up tbo pursuit of the latter to Nobah and Jogbehah, points 
b^oiUtSaocoth and Fennel, where a bloody contest resulted 
in the destruction of that portion of the Midianite anuy, 
and in the ultimate capture and execution of Zebek and 
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Ztlmnima. Almost simaltaneondy witb these ocomreiices 
eastward of Jordan, messengers from Ephraim bearing the 
heads of Oreb (^^tavea”) and Zeeb (“wolf”), who with 
their followers had been crashed at “therayen’s rook” and 
“the wolfs den” ’^pectiyely, announced the completeness 
of Israers victory. Havi^ taken unrelenting vengeance 
on the men of Fennel and mccoth, who had shown a timid 
neutrality when the patriotic straggle was at its crisis, 
Gideon returned to his native Ophrah, where he further 
distinguished himself by his pious n^nanimityin refusing 
the kingship which had been put within his reach — an act 
of self-deni^ however, which, according to the sacred his- 
torian, was somewhat neutralised by his subsequent folly in 
establishing a shrine which proved a snare to all Israel, not 
excluding his family or even himself. For forty years after 
the ^at victory he lived at his own house in Ophrah in 
considerable wealth and magnificence, yet always in a 
private station — there being no direct scriptural evidence at 
least that his judgeship lasted during all that period, or 
that it ever gave him any position of legally recognized 
authority. The name of Gideon occurs in Heb. xi. 32, in 
the list there given of those who became heroes by faith ; 
but, except in Judges vi.-viii., it is not to be met with any- 
where in the Old Testament In 1 Sam. xii. 11 and 2 
Sam. XL 21 (LXX.) he is called Jerubbaal (the reading 
Jerubbesheth having been introdnced into the latter passage 
in accordance with the usage explained in the article Baal). 
The fact that in Judges ix., which appears to be the oldest 
part of the narrative, he is invariably called Jerubbaal, has 

S ted to Euenen and others that this ought to be re- 
i as his original and pr()|)er name, that of Gideon 
(m, ie, “hewer” or “ warrior,” c/. Isa. x. 33) having 
been a later designation. In confirmation of this it is 
pomted out that the derivation of as equivalent 
to 111 (“ Let Baal contend against him,” v. 32, or 

“ Let Baal contend for himself,” v. 31 ) is much less probable 
than that which interprets it as precisely analogous with such 
names as Merib-baaC Jehoiarib or Joorib, Seraiah, Israel, 
and perhaps also Josadec, all meaning “God fights” or “con- 
tend&“ The nature of the grounds on which it is conjectured 
that Gideon’s conquest of the Midianitos was somewhat 
slower than the narrative on a first reading would lead one 
to suppose, and that his religious reforms, far from being 
confined to a solitary act of his early manhood, were rather 
the principal employment of his later life, is indicated in 
the histories of Israel by Ewald, Hitzig, and Euenen. See 
also especially Wellhausen, GeBchichte^ i. 252 aq, 

GIEN, a town of France, at the head of an arrondissement 
in the department of Loiret, is situated on the right bank of 
the Loire, 39 miles E.S.E. of Orleans. The Loire is crossed 
at Gien by a stone bridge of twelve archos, built about the 
end of the 1 5th century. The town is the seat of a tribunal 
of the first instance and of a justice of peace court. The 
principal buildings are the prison, the hospital, the old 
castle, originally built by Charlemagne, and reconstructed 
in 1494 by Anne de Beaujeu, daughter of Louis XI., and 
the church of Saint Pierre, a modem structure of no parti- 
cular merit, but possessing an old square tower dating from 
the end of the, 15th century. There are manufactures of 
serge, leather, and earthenware, and some trade in corn 
and wine. The population in 1876 was 6493. 

GIESELER, Johann Karl Ludwig (1792-1864), one 
of the most distinguished of the modern school of scientific 
writers on church history, was born at Fetershagen, near 
Minden, where his father, a man of considerable vigour and 
independence of character, was minister, on the 3d of March 
1792. In his tenth year he entered the orphanage at Halle, 
whence he duly pas^ to the university, his studies being 
interrupted, however, from October 1813 till tho peace of 
1816 by a period of military service, during which he was 


enrolled as a volunteer in a regiment of cbassenrs. Having 
in 1817 taken his degree in philosophy, he in the same year 
became assistant head master in the Minden gymnasium, 
and in 1818 was appointed conrector of the symnasinm at 
Cleves. Here he published his earliest work {Hutoruek- 
kritUeher Veraueh Hher die UnUtehung u. die fiUhaten 
Bchicheale d^ echriJUkhen Evangelien)^ a treatise which 
has had considerable infiuence on all sulMequent investiga- 
tions and discussions of the question as to the origin of ^e 
gospels, in so far as it may be considered to have finally 
disposed of that theory of a “ primitive ” written gospel to 
which most critics in the earlier part of the century h ad 
inclined. In 1819 Gieseler was appointed a professor 
ordinarius in theology in the newly-founded university of 
Bonn, where, besides lecturing on church history, be made 
important contributions to the literature of that subject in 
BosenmUller’s Reptriorium^ Staudlin u. Tscbimer’s ArcAtv, 
and in various university “programs.” The first part 
of the first volume of his well-known Church Hietory 
appeared in 1824. In 1833 he accepted a call to Gottingen, 
where the remainder of his life was spent, marked by few 
noteworthy events beyond the steady publication of volume 
after volume of his contributions to historical science. In 
1837 he was appointed a consistorialrath, and shortly after- 
w^ds was created a knight of the Guelphic order. In the 
winter of 1853-4 symptoms of failing health began to 
appear, and towards the end of the session he was able to 
lecture only occasionally. His death occurred on the 8th 
of J uly 1 864. The fourth and fifth volumes of the Kirchm- 
geachkhte^ embracing the period subsequent to 1814, were 
published posthumously by Bedepenning (1866) ; and they 
were followed in 1856 by a DogmengcBcfdchte^ winch is some- 
times reckoned as the sixth volume of the Church Hiatory, 
Among church historians Gieseler continues to bold a very 
high place. Less vivid and picturesque in style than Hase, 
conspicuously deficient in Neander’s deep and sympathetic 
insight into the more spiritual forces by whic^ church life is 
always more or less pervaded, he excels these and all other 
contemporaries in the fulness and accuracy of his informa- 
tion. His Lehrhuch der KirchengeachichtCy in which indeed 
the text os compared with the notes often occupies a very 
subordinate place, is invaluable to the student who wishes 
at each step to be brought into direct contact with all the 
original sources of informdion which it is of importance 
that he should know. The work, which has passed through 
several editions in Germany, haS' partially appeared also in 
two English translations. That published in New York 
{Text Booh of Eccleaiaatical Hiaiory^ 4 vols.), brings the 
work down to the peace of Westphalia,, while that published 
in “Clark’s Theological Library” {Compendium of Ecdeaiir 
aatical Iliatory, Edin., 6 vols.) closes witli the beginning of 
the Beformation. For the life of Gieseler reference may 
be made to Bedepenning’s biographical sketch in the fifth 
volume of the Kirchengeachichte^ and to Herzog’s article in 
the Real-Encyclopiidie (of which great work, it may be 
mentioned, Gieseler was an energetic promoter). Both 
biographers testify that with the habits of a devoted student 
he combined those of an energetic man of business. He 
frequently held the office of pro-rector of the university, and 
did much useful work as a member of several of its com- 
mittees. He took a warm interest also in the Gottingen 
orphanage, where he was a daily visitor, knew all the 
children personally, and taught them to regard him as a 
counsellor and friend. 

GIESSEN, a town of Germany, capital of the province 
of Upper Hesse, in the grand-duchy of Hesse-Darmstadt, 
is situated in a beautiful and fruitful valley at the confin- 
ence of the Wieseck with the Lahu, 33 miles N.N.W. of 
Frankfort It is the seat of a bailiwick, a high court, 
and a district penal court The old streets are narrow and 
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irngolaTi bat in the eaborbs onteide the old walle there 
ere meny elegant houses. Besides the nniYersi'^i the 
principal bnildings are the provincial Government ofioes, 
comprising a portion of the old castle dating ih>m the 12th 
centuiy, the arsenal, the town-hall, the new gymnasium, and 
the town church. The university, founded in 1607 by the 
landgrave Louis V., has a large and valuable library, a 
botanic garden, an observatory, an anatomical theatre, 
an infirmary, a maternity hospital, a museum of natural 
liistory, and a chemical laboratory which was directed by 
Professor Liebig. The number of professors and teachers 
of the university in 1875 was 52, and of students 340. 
Ibere is also a gymnasium and a real school The in- 
dustries include the manufacture of woollen and cotton 
cloth of various kinds, leather, candles, tobacco, and beer. 

Giessen was formed in the 12th century out of the villeffes Selters, 
Aster, and Kroppach, for whose protection Count William of 
Gleiheig built the oasUe of Giessen. Throtueh marriage the town 
come into the possession of the palgrave of Tubingen, who sold it 
in 1265 to the landgrave Henry of Hesse. It was surrounded with 
fortifications in 1580, which were demolished in 1547 by the 
emperor Charles V., but rebuilt in 1660. From 1807 they were 
gradually pulled down, and their site converted into promenades. 
The population of Giessen in 1875 was 18,980. 

GIFFORD, William (1757-1826), publicist and man 
of letters, was born at Ashburton, Devon, in April 1757, 
Having as a shoemaker’s apprentice manifested a remark- 
able aptitude for intellectual pursuits, be was by the charity 
of friends enabled to complete a previously imperfoct school 
education, and ultimately to proceed in his twenty-third 
year to Oxford, where he was appointed a Bible clerk in 
hizeter College. Leaving the university shortly after 
graduation in 1782, ho for some years acted as tutor to 
Lord Belgrave, whom he accompanied on two prolonged 
Continental tours. After having settled in London, he in 
1794 published his first work, a satirical piece, after Persius, 
entitled the Baviad, successfully aimed at a numerous school 
nf second-rate writers then popularly known as the Della 
Cmscans. A second satire of a similar description, the 
Mmviad^ directed against the corruptions of the drama, 
appeared in 1795. About this time Gifford became 
acquainted with Canning, with whose help he in August 
1797 originated a weekly newspaper of Conservative politics 
entitled the Anti^acobin, which, however, in the following 
year ceased to be published. An English version of 
Juvenal, on which he had been for many years engaged, 
appeared in 1802 ; to this an autobiographical notice of the 
translator was prefixed. Two years afterwards Gifford pub- 
lished an annotated edition of the plays of Massinger ; and 
in 1809, when the Qvnrterly Review was projected, he was 
entrusted with the management of that publication. It is 
on all hands conceded that the success which attended the 
QuaHerly from the outset was due in no small degree to the 
ability and tact with which Gifford discharged his editorial 
duties. His connexion with the Review continued until 
within about two years of bis death, which took place in 
London on the 3lstof December 1826. Besides numerous 
contributions to the Quarterly during the last fifteen years 
of his life, he wrote a metrical translation of Persius, which 
appeared in 1821, Gifford also edited the poems of Ben 
Jonson, Ford, and Shirley. His edition of the first of these 
appeared in 1816, those of the other two, posthumously, 
ID 1827 and 1833. The Autobiography republished in 
1827. 

gift generally means an alienation of property other- 
wise than for a consideration, although in law it is often 
used to signify alienation with or without consideration. 
The effect of a gratuitous gift only need be considered here. 
Formerly in English law property in land could be conveyed 
by one person to another by a verbal gift of the estate 
accompanied by delivery of possession. The Statute of 


~G IJ 

Frauds required all such oonveyaaoeB to be in writing, and 
a later statute (8 and 9 Viet. o. 106) requires them to be 
by deed. Personal property may be eflfeotually transferred 
from one person to another by a simple verbal gift accom- 
panied by delivery. If A delivers a chattel to B, saying or 
signifying that he does so by way of gift, the property 
passes, and the chattel belongs to E But unless the actual 
thing is bodily handed over to the donee, the mere verbal 
expression of the donor’s desire or intention has no legal 
effect whatever. The persons are in the position of parties 
to an agreement which is void, as being without considera- 
tion. When the nature of tlie thing is such that it cannot 
be bodily handed over, it will be sufficient to put the donee 
in such a position as to enable him to deal with it as the 
owner. For example, when goods are in a warehouse, the 
delivery of the key will make a verbal gift of them effectual ; 
but it seems that part delivery of goods which are capable 
of actual delivery will not validate a verbal gift of the part 
undelivered. So when goods are in the possession of a 
warehouseman, the handing over of a delivery order might, 
by special custom (but not otherwise it appears), be sufficient 
to pass the property in the goods, although delivery of a 
bill of lading for goods at sea is equivalent to an actual 
delivery of the goods themselves. A donatio mortie eauea 
is a gift made by a person in contemplation of death, to 
take effect only in the event of his death. It is revocable 
BO long as he lives. There most be actual or constructive 
delivery of the thing itself, and therefore it has been said 
that only chattels can be the proper subject of a donatio 
mortis causa, although policies of insurance, bills, notes, &c., 

I have been allowed to pass by mere delivery as death-bed 
I gifts. A donatio mortis causa is not an out-and-out gift, 
but is conditional on death. 

QIJON, a town and seaport of Spain, in the province oi 
Oviedo or Asturias, on the coast of the Cantabrian Sea, 
about 13 miles E. of the Cabo do Peiias and 2 miles E. of 
the Rio Abofio. Tlie older port of the town, partly sur^ 
rounded by its walls, occupies the upper slope of a penin- 
sular headland, while the more modern portion extends to 
I the beach. On the whole, it is a clean and flourishiDg place, 
with wide streets and good houses; but there are few build- 
ings of individual note except the church of San Pedro of 
the 15th century, the town house, the mansion of the 
Marquis Revilla-Qigedo, and the Asturian Institute. The 
last, which was founded in 1797 by Jovellanos, has a fine 
library, and comprises classes for navigation, mathematics, 
Latin, French, and English. Besides the works in connexion 
with the railways which run inland from Oijon to Micros 
del Camino and Bama on the Nalon, there is a large glass 
work, an iron foundry, and a tobacco factory which alone 
gives employment to upwards of 1400 females. An exten- 
sive trade is carried on in the export of coal, iron, jet, and 
hazel-nuts, and in the import of fish and colonial produce. 
The nuts amount to upwards of 1600 tons per annum, and 
a large proportion finds its way to the English market 
Though the harbour is a mere roadstead between the small 
promontories of San Lorenso and Torres, it is of consider- 
able value on such a coast as that of Asturias, especially aa 
it has a good bottom. A quay was constructed by means 
of a grant from Charles Y. in 1552-4, and a new one by 
Pedro Menendes in 1766-8, and an extension was effected 
in 1859 at a cost of .£66,000. The population of Gyon 
in 1860 was 24,802. During the summer there is a con- 
siderable influx of strangers. 

G^on is usually identified with the Gigia of the Romans, which, 
however, orenpied the site not of the present town but of the ad- 
joinlM suburb of Cima da Villa. Captured and strengthened by 
the M^rs, who used the stones of tho Roman city for their forti- 
fications, It remained in their hands till after the tattle of Canica^ 
when its governor Mnnnza surrendered to Pelayo. In 844 it held 
out against an attack by the Normans, and in the following can* 
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taviM it grtduilly tom into importiaoe. In the time of Philip II. 
it poeseftMd nood areenalB, and wee able to undertake the repaire of 
the Invinoiole Armada. JoTellanoa, the etateeman andjpoet, and 
Oean Bermudei, a writer on art, were both natiyes of dyon, and 
the former ia buried in the dioroh of San Andrea. 

OILBABT, John William (1794-1863), the author of 
a number of works on banki^, was descended from a 
Oomish family, and was bom in London, March 21, 
1794. From 1813 to 1826 he was clerk in a London 
bank, after which he went to Birmingham. Shortly after 
his return to London in 1827 he was appointed manager 
of the Kilkenny branch of the Provincial Bank of Ireland, 
and in 1829 he was promoted to the Waterford branch. In 
1834 he became manager of the London and Westminster 
Bank ; and to his skill in developing the system of joint- 
stock bankine it owed much of its success. On more than 
one occasion he rendered valuable services to the joint-stock 
banks by his evidence before committees of the House of 
Commons ; and, on the renewal of the bank dharter in 1844, 
he procured the insertion of a clause granting to joint-stock 
banks the power of suing by their public officer, and also 
the right of accepting bills at less than six months’ date, 
tn testimony of their obligations to him, the directors and 
shareholders of joint-stock banks presented him in 1846 
with a handsome service of plate. In the same year he was 
elected a Fellow of the Royal Society. He retired on a 
pension from the management of the London and West- 
minster Bank, Ist January 1860, and died in London 
August 8, 1863. From an early period Oilbart took an 
.totive part in the Athenian Debating Society of London, 
and he was also connected with the Union Society, which 
numbered among its other eminent members J. S. Mill and 
Lord Macaulay. He also devoted much of his attention to 
the promotion of literary and scientific institutions among 
die middle and working classes. 

The following are his principal works on banking, most of which 
have passed through more than one edition :->/VacJieaZ TreatiM on 
Bankinfft 1827 ; Tfie History and Principlea of Banking^ 1834 ; 
The Hiatory of BaiMtig in AmaHcOf 1837 ; Lectwras on ike History 
Principles qf Ancient Gommerce^ 1847 ; Logic for the Million^ 
1861 ; end Logie of Bcmkvngf 1857. 

GILBERT, SiB Humphret (1539-1683), a celebrated 
English navigator, was born in 1639 in the county of 
Devon, second of the three sons cf Otho Gilbert of 
Greenway. By his mother’s side he was half-brother to 
Sir Walter Raleigh, who resembled him in many points of 
character, and whose early life was largely influenced and 
guided by his example. Educated first at Eton and then 
at Oxford, he wcus destined by his father for the law ; but 
l)eing introduced at court by Raleigh’s aunt, Catherine 
Ashley, he obtained the special favour of the queen, and 
was thus enabled to follow his natural inclination for active 
enterprise. Recommended by royal letter to Sir Philip 
Sidney, he received from him an appointment in the army 
in Ireland ; and his services contributed so powerfully to 
put down the rebellion raging there that in 1670 he was 
made a knight and rewarded with the government of 
Munster. He next served for about five years in the 
Netherlands, being the first English colouel entrusted 
with command of English forces in that country. On his 
return to his native land he wrote a remarkable treatise on 
a subject at that time before the minds of men, the possi- 
bility of a north-west passage to India ; and in 1576 it was 
pabushed without his knowledge by George Gascoigne m 
Discourse of a Discoverte for a New Passage to Cataia 
(Loudon, Henry Middleton for Bicharde DLones). The 
theory in question was supported with no small^ force of 
wgument, and the discoorso was probably not without its 
iimnence in leading Frobisher to set out ou his first voyage 
to the frozen north. In June 1678 Gilbert received letters 
patent authorising himself, his heirs and assigns, to discover, 
occupy, and possess such remote ** heathen lands not actu- 


ally possessed of any Christian prince or people, as should 
seem good to him or them.” Disposing not only d his patri- 
mony but also of the estates in Kent which he had through 
his mtOy daughter of John Anchor of Ollerden, he strenu- 
onsl)r propped to put his permission to use, and his brother 
Balei^ joined him in the enterprise. By the end of the 
summer of 1578 a fieet of 11 sail, with 400 mariners and 
men-at-aim^ was collected off the coast of Devon ; but the 
gallant projectors were singularly unfortunate in l^e char- 
acter of some of their associates. Dissensions broke out 
among the captains and disorder among the crews. KnoUys, 
for example, boasted that, as kinsman to royalty, he was of 
more value than twenty knights, and insolently rejected 
Gilbert’s invitation to dinner ; and his men, enconraffed by 
their captain’s conduct, filled the town of Plymouth with 
uproar and riot, which finally culminated in murder. It 
was not till the 19th of November that Gilbert set sail, with 
his forces reduced to 7 ships and 160 men. The history of 
the voyage is involved in obscurity ; but about the begin- 
ning of summer or a little earlier in 1579, the fleet returned 
to England, with little, it would appear, to report except that 
it had lost one of its chief ships and one of its bravest 
captains. Miles Morgan, in an encounter with the Spaniards. 
Gilbert lent his three ships to the Government for service 
agaiiist the Spaniards on the Irish coast ; but in July 11, 
1582, we still find him complaining to Walsingham that he 
had not received the moneys that were due to him, and that 
thus he was prevented from doing more for his queen and 
country. He was already planning a new expedition ; and 
at length in 1583 his fleet was got together. The queen, 
though she had at first dissuaded Gilbert from his purpose, 
and would not permit Raleigh to accompany him, wrote to 
him by his brother’s hand that she wished him as great 
good and safety to his ship as if herself were there in 
person,” and sent him as a token a golden figure of an anchor 
guarded by a lady. On lUh of Juno he departed from 
PljTOOuth with 5 sail ; but on the 1 3th the Ark Raleigh,” 
which had been built and manned at his brother’s expense, 
** ran from him in fair and clear weather having a large 
wind.” This desertion was a cause of no small displeasure 
to the admiral, and he wroto to Sir George Peckham to 
solicit his brother to make the crew an example to all 
knaves ; but it appears not improbable (according to Hayes 
in Hakluyt’s collection) that the reason of their conduct was 
the breaking out of a contagious sickness in the ship. On 
the 5th of August Gilbert landed in Newfoundland, and took 
formal possession of it in the queen's name ; but proceeding 
Boutli wards with three vessels, ho lost the largest near Cape 
Breton, and was at last constrained to return homewards 
with tho ** Golden Hind ” and the Squirrel ” as the only 
remnant of his fleet. ** On Monday the 9th September/* 
reports Hayes, the captain of the “Hind,” “ the frigate was 
near cast away, yet at that time recovered j and giving fortli 
signs of joy, the general, sitting abaft with a book in his hand, 
cried out unto us in the * Hind,’ * We are as near to heaven 
by sea as by land.’ The same Monday night the frigate’s 
lights were suddenly out, and it was devoured and swallowed 
up by the sea.” So perished Sir Humphrey Gilbert 

See Hakluyt’s Collection, vol. iii. ; Hooker’s SuppletnetU to Hollin- 
shed’s Irish Chronicle \ Roger Williams, l^he Actions of the Low 
Comtriea, 1618: Bliss’s edition of Wood’s Athenee OxonwnarM, vol, 
i. p. 498 ; North British Jteview, No. 45 ; and the Lives of Sir W. 
Rueigk by Tytler, James Augustus St John, and Edward Edwards. 

GILBERT, Nicolas Joseph Lattrbnt (1751-1780), a 
French poet, was bom at Fontenay-1e-Ch4teau in Lorraine, 
in 1751. Having completed his education at the college of 
D61e, he devoted himself for a time to a half scholastic 
literary life at Nancy, but at length in 1774 he found 1^ 
way to the capita. As he had already assumed a hostile 
and satirical position towards the Encyclopedists, he natur- 
all V received a wanner welcome from the conservative party ; 
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and as be did not disdain to proatitote his mnse to the 
odebration of the heroicand royal Tirtnea of the despicaUe 
Loois XY «9 he was rewarded with pensions to aeonsicUrable 
amount He died in October 1780 from the results of a fail 
from his horse. The satiricforoeof one or two of his pieces, 
as Moh apdogU (1778), and Lt dMiuUihM tikU (1775), 
would alone be sufficient to preserve his reputation, and it 
lias been further increased by the eulogies of those modem 
writers who, like Alfred de Vigny, conifer him a victim to 
the spite of his philosophic opponents. 

Ai^ng his other works may be mentioned Xos 
d d^EtidaiTM, hidoire p€r9am (1770), Xe Oamaval dea jiuteurs 
(1778), Odes nmvelUs ei patrioiifues (1776). Gilbert’s (Ewarts 
emnpUUs were first published in 1778, and they have since been 
edited by Mastrella (Paris, 1828) and by Charles Nodier (1840, 
1860 , &o.). 

GILBERT, or OiLBEBD, William (c. 1540-1603), was 
the most distinguished man of science in England during 
the reign of Queen Elizabeth. He was born at Colchester, 
where his father was recorder, but was a descendant of an 
ancient Suffolk family, long resident at Clare. Of his early 
years no account is left. He entered St John’s College, 
Cambridge, in 1558, when eighteen years of age, and in due 
coarse took the degrees ot B.A., M.A., and KD.; he also 
became Symsou fellow, and in 1569 was elected a senior 
fellow of his college. After leaving the university he 
went to the Continent, and, on liis return in 1573, settled 
in London, where for thirty years, — that is, till his death, 
— he practised as a physician with ** great success and ap- 
plause.” He was admitted to the College of Physicians, 
and filled various offices in it He began in 1581 as censor, 
which duty he discharged for several years ; then he became 
treasurer, consiliarius elect, and, at last, president in 1600. 
His professional skill and general ability drew the attention 
of Queen Elizabeth to him, and she appointed him royal 
physician. She also settled a pension on him to enable him 
to prosecute the scientific inquiries to which he was devoted. 
Aftor this Gilbert seems to have removed to the court, 
and to have vacated his house, which was ** on St Peter’s 
ffill, between Upper Thames Street and Little Knight- 
Rider Streetb** At this house he seems to have had a society 
or college, which was broken up and the members dispersed 
by his promotion. In the year 1600 he published his work 
on the magnet. In 1603 the queen die^ but Gilbert was 
reapiK)inted by her successor. He did not long enjoy the 
honour, however, for he died Noveml)cr 30, 1603, some 
say at Colchester, others at London. He was buried at 
Colchester, in the chancel of the church of the Holy Trinity, 
where a monument was erected to him. To the College of 
Physicians he bequeathed his books, instruments, and 
minerals, but he gave his portrait to the School Gallery at 
Oxford. In it he is represented as tall of stature and of 
eheerful countenance, “ holding in his hand a globe inscribed 
^Terella’; oyer his head is the inscription * 1591, mtatis 
48 and a little below his left shoulder, * Magneticarum 
virtutum primus indagator Gilbertus.’” The date thus 
given does not tally with the conclusion of the inscription 
on his tombstone : Obiit anno Redemptionis Humanas 
1603, Novembris ultimo, setatis suse 63.” If the latter be 
ooirect, he was born in 1540 ; if the former, in 1543. 

Gilbert’s principal work is his treatise on Tnagnetisno, entitled 
Jk Magnets, Magneticisque Corporihus, d de Magno Magnets Tel- 
Imre, London, 1600 (later editions— Stettin, 1628, 1688; Frankfort, 
1620, 1688). The merit of this work conrists in its originality, 
oentaining, as it does, an account of the author’s experiments on 
magnets and magnetical bodies, and also the great discovery that 
the whole earth is nothing but a huge magnet, and that it is this 
which explains, not only the direction of the ma^ctic needle north 
and south, but also the variation and dipping or inclination of the 
needle. Gilbert’s is therefore, not merely the first, but the most 
importent ^stematic contribution to the science of magnetism, and 
hi merits wera fteely acknowledged by his contemporaries. A 
pmthnmons work of Gilbert’s wee edited by his brother, also called 


William, from two MSS. In the possession of Sir William BoaweU ; 
its title is De Mundo Mostro JMhtmri FkUospphda Mom (Am- 
sterdam, 1661). He is the reputed inventor besiaes of two Inatn- 
ments to enable siilots ** to find ont the latitude without seebog of 
■on, moon, or stars." An account of these instruments is given hi 
Thomas Blondeville’s Theoriguee qf (he Plamds (London, 1608). 
The only writing of Gilbert in English is a abort epistle addressed 
I to William Barlowe, printed at the end of his little work entitled 
Magnetieall Admrtieements (London, 1616), — a letter whioh has 
hitherto escaped the notice of all the writers about (Gilbert It Is 
of interest both because it shows that he carried on a scientific oor- 
resMndenoe with the Continent, and that his book had been very 
well received, and because he says that he was intending to add six 
or eight sheets to the book, — an intention, however, which was 
never carried into effect. The letter is dated 14th February, un- 
fortunately without the year, but it must have been written be* 
tween 1660 and 1608. In his preface Barlowe says that he had 
numeroos letters from Gilbert, ont these have long' since disap- 
peared. It is a matter of great renet for the historian of chemistry 
that Gilbert left nothing an that branch of science, to which he v^as 
deeply devoted, ” attaining to great exactness therein.” So at least 
■ays Fuller, who, in his Worthiee qf EngUmd (among whom he in- 
cludes Gilbert), prophesied truly how he would he afterv'ards 
known : Mahomet's tomb at Meoha,” he says, is said strangely 
to hang up, attracted by some invisible loadstone ; but the memo^ 
of this doctor will never fall to the ground, which his incomparable 
book 2)e Magjiete will support to etomity.’’ 

GILBERT DE LA PORR^E (Gilbertus Porretanus or 
PictauUnsis)^ an eminent scholastic logician and theologian 
of the 1 2th century, was bom at Poitiers. He was educated 
under Bernard de (Chartres and Anselm of Laon, and after 
completing his studies remained attached as teacher to the 
church at Chartres. In 1135 he is recorded as discharging 
these functions, but he seems soon after to have repaired to 
Paris and opened public courses on dialectics and theology. 
His fame caused him to bo called to his native town, where 
in 1141 he was elected bishop. The heterodox opinions 
he was led to express regarding the doctrine of the Trinity 
drew upon his works the condemnation of the church. The 
synod of Rheims in 1148 procured papal sanction for four 
propositions opposed to certain tenets of Gilbert’s, and the 
works of the latter were condemned until they should be 
corrected in accordance with the principles of the church. 
Gilbert seems to have submitted quietly to this judgment; 
he yielded assent to the four propositions, and remained on 
friendly terms with his antagonists till his death in 1154. 
Gilbert is almost the solitary logician of the 12tb century 
who is quoted by the greater scbolasticB of the succeeding 
age. His chief logical work, the treatise De Sex Principiis^ 
was regarded with a reverence almost equal to that given 
to Aristotle, and furnished matter for numerous commeu- 
taries. Al^rtus Magnus did not disdain to comment upon 
this work of an ^rlier logician. The treatise itself is an 
elaborate discussion of the Aristotelian categories, specially 
of the six subordinate modes. Gilbert distinguishes in the 
ten categories two classes, one essential, the other derivative. 
Essential or inhering (format inheereuies) in the objects 
themselves are only mbstance, quantity^ quaHtp^ and relatum 
in the stricter sense of tliat term. The remaining six, tohat^ 
wltere, aMion^ passion^ position^ and habit^ are relative and 
subordinate (formas asmteniei). This suggestion has some 
interest, but it cannot be said to have great value, cither in 
logic or in the theory of knowledge. More important in the 
history of scholasticism are the theological consequences to 
which Gilbert’s realism led him. In the commentary on 
the treatise Be THnitate, erroneously supposed to be fay 
Boetius, lie proceeds from the metaphysical notion that 
pure or abstract being is prior in nature to that which is. 
This pure being is C^d, and must be distinguished from 
thi toione God as known to us. God is iucomprehensible, 
auA'^^tegories cannot be applied to determine his ezist- 
there is no distinction or difference, wherets 
in all'jMmances or things there is duality, arising from the 
element of matter. Between pure being and substaDoes 
stand the ideas or forms, which subsist though they are not 
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•DbitaacoB. These foixns, when materialised, are called 
formas BubitantialeM ox formas nativcB ; thev are the essences 
of things, and in themselves have no relation to tiie acci- 
dents of things. Things are temporal, the ideas perpetual, 
Qod eternal The pure form of existence, riiat by which 
Gk)d is God, must be distinguished from the three persons | 
who are Qod by participation in this form. The form or | 
essence is one, the persons or substances three. It was ^is | 
distinction between Deitas or Divinitas and Dens that led 
to the condemnation of Gilbert’s doctrine. 

See Rittor, Qwik, d, Phil., viL 487-74: Haur4au, Phil 800. 
UuHqw, 2d i. 447-78 ; Stbokl, Phdl d. MiUdcdUrat i 272-88. 

GILBERT OF Sempbinguam, St (c. 1083-1189), founder 
of the order of Gilbertines (Ordo Gilbertlnorum Canoni- 
corum, Ordo Sempringensis), was bom about the year 1083 
at Sempringham, Lincolnshire, where his father, Jocelyn de 
Sempringh^, a Norman noble who had taken part in the 
Conquest, had settled. On the completion of a liberal 
education, received partly In England and partly in France, 
GQbert was ordained a priest in 1123, having been presented 
by his father to the united livings of Sempringham and 
Tiiingtoa About 1135 ho established in the immediate 
vicinity of his parish church a religious house for the recep* 
tion of some destitute girls; the rule he prescribed was sub- 
stantially that of St Benedict, but the restrictions laid upon 
the communication of the inmates with the outer world were 
unusually severe. Subsequently the labourers who tilled the 
lands with which this establishment had been endowed were 
also formed into a religious community, under a rule resem- 
bling that of the Austin Friars, their house being placed 
close beside that of the nuns. Similar institutions else- 
where were encouraged by various English proprietors, and 
placed under the superintendence of Gilbert, who at last 
made application to Pope Eugenius III. to have thorn all 
merged in the Cistercian order (1148). This request, how- 
ever, was refused, and Gilbert continued to act as superior 
of the monasteries he had founded for many years ; although 
at the time of his death, on the 3d of February 1189, that 
dignity was held by Roger, one of his disciples. In 1189 
the Gilbertines are said to have possessed thirteen monas- 
teries, with almshouses, hospitals, and orphanages attached ; 
and the community numbered in all upwards of 700 male 
and 1100 female members. At the time of their suppres- 
sion the total number of Gilbertine houses in England and 
Wales had increased to about twonty«-five. Gilbert, who had 
sided and suffered with the church in the quarrels between 
Henry II. and Thomas h Becket, w^as canonized by Innocent 
III. in 1202; and his name is commemorated in the mar- 
tyrologies on the 4th of February. The Gilbertinorum 
Statuta and a series of Exhortatioma ad Fratres are attri- 
buted to him (see the Bollandist Acta Sanctorum, Feb. 4). 

GILBERT ISLANDS. See Polynesia. 

GILDAS, or Qildus (c. 516-570), the earliest of British 
historians, surnamed by some Sapiens, and by others 
Badonicus, seems to have been bom in the year 516. 
Regarding him little certain is known, beyond some isolated 
particulars that may be gathered from hints dropped in the 
course of his work. Two short treatises exist, purporting 
to be lives of Gildas, and ascribed respectively to the 11th 
and 12th centuries ; but the writers of both are believed to 
have confounded two, if not more, persons that had borne 
the name. It is from an incidental remark of his own, 
namely, that the year of the siege of Mount Badon— one of 
the battles fought between the Saxons and the Britons-- 
was also the year of his own nativity, that the date of his 
birth has been derived ; the place, however, is not mentioned. 
His assertion that he was moved to undertake his task 
mainly by zeal for God’s house and for His holy law,” and 
the very free use be has made of quotations from the Bible, 
bive scarcely a doubt that Le was un ecclesiastic of some 


order or other. In addition, we learn that he went abroad, 
probably to Fran^ in his thirty-fourth year, where, after 
10 yean of hesitation and preparation, he composed, 
about 560, the work bearing his name. His materials, ho 
tells us, were collected from foreign rather than native 
sour^, the latter of which hod been put beyond his rMch 
by circumstances. The Cambrian Annalc give 570 as the 
year of his death. 

The writings of Gildas have come down to us under the 
title of Gildas Sapientu de ExcidioBriUinniaB Libtr Quemfna 
Though at first written consecutively, the work is now 
usually divided into three portions,— a preface, the history 
proper, and an epistle, — the last, which is largdy made up 
of passages and texts of Scripture brought together for the 
purpose of condemning the vices of his countrymen and their 
rulers, being the least important, though by far the longest 
of the three. In the second he passes in brief review the 
history of Britain from its invasion by the Romans till his 
own times.' Among other matters reference is made to the 
introduction of Christianity in the reign of Tiberius ; the 

C ution under Diocletian; the spread of the Arlan 
the election of Maximus as emperor by the legions 
in Britain, and his subsequent death at Aquileia; the incur- 
sions of the Piets and Scots into the southern part of the 
island ; the temporary assistance rendered to the harassed 
Britons by the Romans ; the final abandonment of the island 
by the latter ; the coming of the Saxons and their recep- 
tion by Guortigern (Vortigern) ; and, finally, the conflicts 
between the Britons, led by a noble Roman, Ambrosias 
Aurelianus, and the new invaders. Unfortunately, on 
almost every point on which he touches, the statements of 
Gildas are vague and obscure. With one exception already 
alluded to, no dates are given, and events are not always 
taken up in the order of their occurrence. These faults are 
of less importance during the period when Greek and Roman 
writers notice the affairs of Britain ; but they become more 
serious when, as is the case from nearly the beginning of 
the 5 th century to the date of his death, Gildas’s brief 
narrative is our only authority for most of what passes 
! current as the history of our island during those years. 

I Thus it is on his sole, though in this instance perhaps trust- 
' worthy, testimony that the famous letter rests, said to have 
i been sent to Rome in 446 by the despairing Britons, 

I commencing: — “To Agitius (Aetins), consul for the third 
time, the groans of the Britons.” 

Gildos’s treatise was first puLlished in 1525 \s^ Polydore Yergil, 
but with many avowed alterations and omissiona Forty-thm 
years later Josseline, secretary to Archbishop Parker, issued a new 
edition of it more in conformity with manuscript authority ; and in 
1691 a still more carefully revised edition appeared at Oxford by 
Thomas Gale. It was frequently reprinted on the Continent during 
the 16th century, and once or twice since. The next English edition 
was that published by the English Historical Society m 1838, and 
edited by the Rev. J. Stevenson. Lastly, the text of Gildas, with 
elaborate introductions and the various readings of existing mann- 
soripts, is included in the M(mumcrUa HistorUa Britannica, edited 
by Petrie and Sharpe, London, 1848. 

GILDING, the art of spreading or covering gold, either 
by mechanical or by chemical means, over the surface of a 
, body for the purpose of ornament The art of gilding was 
! not unknown among the andents. According to Herodotus, 

I the Egyptians were accustomed to gild wood and metalz ; 

and gilding by means of gold plates is frequently mentioned 
, in the books of the Old Testament Pliny informs us that 
; the first gilding seen at Rome was after the destruction of 
! Carthage, under the censorship of Lucius Mummius, when 
; the Romans began to gild the ceilings of their temples and 
palaces, the Capitol ^ing the first place on which this 
I enrichment was bestowed. But he adds that luxuiy ad- 
vanced on them so rapidly that in a little time you migjht 
; see all, even private and poor persons, gild the wdls, vaults^ 
and other parts of their dwellings. Owing to the compaiir 
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tiTe thidcDMB of the gold-leaf used Id ancient gildingi the 
Mcee of it which ]ret remain are remarkably brilliant and 
ecduL Gilding has in all times occupied an iroportantplace 
in the ornamental arts of Oriental countries ; and the native 
processes pursued in India at the present day may be taken 
as typi<^ of the art as practised from the earliest periods. 
For &e gilding of copper, employed in the decoration of 
temple domes and other large works, the following is an 
outline of the processes employed. The metal surface is 
thoroughly scraped, cleaned, and polished, and next lieated 
in a fire sufficiently to remove any traces of grease or other 
impurity which may remain from the operation of polishing. 
It is then dipped in an acid solution prepared from dried un- 
ripe apricot^ and rubbed with pumice or brick powder. Next, 
the surface is rubbed over with mercury which forms a super- 
ficial amalgam with the copper, after which it is left some 
hours in clean water, again washed with the acid solution, 
and dried. It is now ready for receiving the gold, which is 
laid on in leaf, and, on adhering, assumes a grey appear- 
ance from combining with the mercury, but on the applica- 
tion of heat the latter metal volatilizes, leaving the gold a 
dull greyish hue. The colour is brought up by means of 
robbing with agate burnishers. The weight of mercury 
used in this process is double that of the gold laid on, and 
the thickness of the gilding is regulated by the circumstances 
or necessities of the case. For the gilding of iron or steel, 
the surface is first scratched over with chequered lines, then 
washed in a hot solution of green apricots, dried, and heated 
just short of red-heat. The gold-leaf is then laid on, and 
rubbed in with a^te burnishers, when it adheres by catching 
into the prepared scratched surface. ^ 

Modern gilding is apjplied to numerous and diverse sur- 
faces and by vanous distinct processes, so that the art is 
prosecuted in many ways, and is part of widely different 
ornamental and useful arts. It forms an important and 
essential part of frame-making (see Cabving and Gilding); 
it is largely employed in connexion with cabinet-work, 
decorative painting, and house ornamentation ; and it also 
bulks largely in bookbinding and ornamental leather work. 
Further, gilding is much employed for coating baser metals, 
as in button-making, in the gilt toy trade, in electro-gilt re- 
productions, and in electro-plating ; and it is also a charac- 
teristic feature in the decoration of pottery, porcelain, and 
glass. As details of the processes employed in connexion 
with these various substances will be found in the parts of 
this work where the technical processes to which they are 
related are described, it is only necessniy here to indicate 
how the processes of gilding differ from each other. 

The various processes fall under one or other of two 
heads — ^mechanical gilding and gilding by chemical agency. 

Meghan^ioal Gilding embraces all the operations by which 
gold-leaf is prepared (see Gold-Beating), and the several processes 
by which it is mechanically attached to the surfaces it is intended 
to cover. It thus embraces the burnish or water-gilding and the 
oU-gilding of the carver and gilder, and the gilding operations of 
the hoosc decorator, the sign-painter, the bookbinder, the paper- 
•tsiner, and several others. Polished iron, steel, and other metals 
sra gilt mechanically by applying gold-leaf to the metallic surface 
St a temperature just under red-heat, pressing the leaf on with a 
bamisber, and reheating, when additional leaf may be laid on. 
llie process is completeaby cold buniishing. 

Chemical Gilding embraces those processes in which the gold 
nssd is at some sta^ in a state oi chemical combination. Of these 
the following are the principal:— 

Cold CMMng , — In this process the gold is obtained in a state of 
ex^mely fine division ftom a chemical compound, and applied by 
mechanical meana Ciold gilding on silver is performed by a solution 
of grid in aqua-regia, applied by dip])ing a linen rag into the sol- 
atfon, burning it, and rubbing the black and heavy ashes on the 
iriver wi^ the finger or a piece of leather or cork. Wet gUdimg is 
affected meane Si a eolation of gold in ether, obtained by treating 
a dilute eolation of chloride of gold with twice its quantity of ether. 
The liquids are agitated and allowed to rest, when the ether sepa- 
latee and fioats on tiie surface of the acid. The whole mixture is 
then ponivd into a funnel with a small aperture, and allowed to 


rest for some time, when the acid is run off and the ether sepamtsd. 
The elber will be found to have taken up all the gold foenn the eenl, 
and may be used for gilding iron or eteel, for whirii purpoee the 
metal is polished with the finest emery and spirits of wine. Tfos 
ether is then applied with a small brush, and as it evaporates it de- 
posits the gold, which can now be heated and polisbea. For small 
delicate figures a pen or a fine bmrii may be used for laying on tlie 
ether solunon. Fire^gilding or Wath-gilding is a process by which 
an amalgam of gold is applied to metallic surfaces, the merenry 
being subsequently volatilized, leaving a film of gold or, according lo 
Struve, an amalg^ coutaining fiom 18 to 16 pw cent of mercury. 
In the preparation of the amalgam the gold must first be reduced to 
thin plates or mim, which are heated red hot, and thrown into mer. 
cury previously heated, till it borins to smoke. Upon stirring the 
mercury with an iron i^, the gold totally disappears. The propoi> 
tion of mercury to gold is generally as six or eight to one. When the 
amalgam is cold it is squeezed through chamois leather for the pur- 
pose oi separating the superfluous mercury; the gold, with about 
twice its weight of mercury, remains behind, forming a yellowish 
silvery mass of the consistence of butter. When the metal to be^c 
is wrought or chased, it ought to be covered with quicksilver betoic 
the amalgam is amdied, tliat this may be more easily spread ; but 
when the surface or the metal is plain, the amalgam may be applieil 
to it direct When no such preparation is applied^ the surface to be 
gilded is simply bitten and cleaned with nitnc acid. A deposit of 
mercury la obtained on a metallic surface by means of quicksilver 
water,*’ a solution of nitrate of mercury,— ^the nitric acid attacking 
the metal to which it is applied, and thus leaving a film of free 
metal lie mercu^. The an^gam being equally spr^ over the pre- 
pared Burraoe of the metal, the mercupr is then sublimed by a heat 
Just suificient for that purpose ; for, if it is too ffreat, part of the gold 
may be driven off, or it may run together and leave some of the sur- 
face of the metal bare. When the mercury has evaporated, which is 
known by the surface having entirely become of a dull yellow colour, 
the metal must undcigo other operations, by which the fine gold 
colour is given to it First, the gilded surface is rubbed with n 
scratch brush of brass wire, until its surface be smooth ; then it is 
covered over with a composition called ** gilding wax,” and again ex- 
posed to the fire until the wax is burnt off. This wax is composed 
of beeswax mixed with some of the following substances, viz., red 
ochre, verdigris, coppr scales, alum, vitriol, borax ; but, accoraing 
to l)r Lewis, the sfuine substances alone are sufficient, without any 
wax. By tliis operation the colour of the gilding is heightened ; aud 
the effect seems to be produced by a perfect disupatioti of some mer- 
cury remaining alter the former operation. The dissipation is well 
effected by this equable application of heat The gilt surface is then 
covered over with a saline composition, comdsting of nitm, alum, or 
other vitriolic salts, ground together, and mixed up into a paste with 
water or weak ammonia. The piece of metal thus covered is exposeil 
to a certain degree of heat, and then quenched in water. By thin 
method its colour is further improved and brought nearer to that of 
gold, probably by removing any particles of copper that may htvi- 
been on the gilt surlace. This process, when skilfully carried out, 
produces gilding of great solidity and Mauty ; but owing to the ex- 
posure of the workmen to mercurial fumes, it is very unhealthy, and 
further there is mucli loss of mercury. N umerous contrivances have 
been introduced to obviate these serious evils ; and the mlding fur- 
nace invented by M. U’Aroet is so arranged that the whole of the 
mercurial fumes are caught and recondensed for further use. Gilt 
brass buttons used for uniforms are gilt by this process, and there is 
an Act of Parliament yot unrepealed which prescribes 6 grains of 

S old as tlie smallest quantity that may be used for the gilding of 12 
ozen of buttons 1 inch in diameter. 

EI<ectro~gildingf which has numerous and important ajiplicationt, 
is described under Electko-Metalluroy. 

Oildvng of PoUery and Porcelain,^ The quantity of gold consumed 
for these purjioBcs is very large. The gold used is dissolved in aqua - 
regia, and the acid is driven off by heat, or the gold may be preci- 
pitate by means of sulphate of iron. In this polverulent state the 
gold is mixed with ^tn of its weight of oxide of bismuth, together 
with a small qjiiantity of borax and gum water. The mixture is 
applied to the articles with a camel’s hair pencil, and after possii^ 
through the fire the gold is of a dingy colour, but the lustre fi 
brougiit out by bumiriiing with agate and bloodstone, and after- 
war£ cleaning with vinegar or white-lead. 

GILEAD (1)^1, ‘‘hard’’ or ‘‘rugged”) is sometimes 
used, both in emrlier and in later writers, to denote the whole 
of the territoxy oeenpied by the Israelites eastward of Jordan, 
extending from the Amon to the southern base of Hermou 

2 )eut. xxxiv. 1 2 Jiidg. xx. 1 ; Jos., Ant zii. 8. S, 4). 

ore |fecisely, however, it was the usual name of that 
mountainous district which is bounded on the N. by tha 
Hieromax ( Yarmuk), on the R by the Jordan, on- the & by 
the Amon, and on ihe W. by a line which may be said la 



GIL- 

folkw ihfi meridian of Ammftn (Philadelphia or Babbath- 
Ammon). It thus lay wholly within 31^ 25' and 32^ 42' 
N, lat., and 35^ 34' and 36^ R long. Ezoluding the narrow 
atrip of low4ylng plain along the Jordan, it has an average 
elevation of 25(M feet above the Mediterranean ; but, as 
seen from the west, the relative height is very much in- 
creased by the depression of the Jordan valley. The range 
from the same point of view presents a singularly uniform 
outline, having the appearance of an unbroken wall ; in 
reality, however, it is traversed by a number of deep ravines 
(wadys), of which the most important are the Y&bis, the 
Ajlfln, the B4jib, the Zerka (Jabbok), the Hesban, and the 
Zerka Main. Tiie great moss of the Gilead range is formed 
of Jura limestone, but there are also occasional veins of 
sandstone. The eastern slopes are comparatively bare of 
trees ; but the western are well supplied with oak, terebinth, 
and pine. The pastures are everywhere luxuriant, and the 
wooded heights and winding glens, in which the tangled 
shrubbery is here and there broken up by open glades and 
hat meadows of green turf, exhibit a beauty of vegetation 
such as is hardly to be seen in any other district of 
Palestine. 

The first mention of Mount Gilead’’ in Scripture occurs 
in Gen. xxxl, where it is said that the place where Jacob’s 
covenant with his father-in-law was ratified was thencefor- 
ward called ‘‘the hill of witness” The locality con- 

templated by the sacred writer was doubtless somewhere on 
the ridge of what is now known as Jobel Ajlfin, and probably 
not far from Mahneh (Mahanaim), near the head of the 
wacby Yfibis.^ Gilead next comes under notice in connexion 
with the partition of the promised land among the twelve 
tribes of Israel. At the period of the conquest the portion 
of Gilead northward of the Jabbok (Zerka) belonged to the 
dominions of Og, king of Boshan, while the southern half 
was ruled by Sihon, king of the Amoritos, having been at an 
earlier date wrested from Moab (Numb. xxi. 24 j Deut, iii. 
12-16). These two sections were allotted respectively to 
hlanasseh and to Reuben and Gad, both districts being 
peculiarly suited to the pastoral and nomadic character of 
these triW A somewhat wild Bedouin disposition, fostered 
by their surroundings, was retained by the Israelite inhabit- 
ants of Gilead to a late period of their history, and seems 
to be to some extent discernible in what we read alike of 
Jephthah, of David's Gadites, and of the prophet Elijah. 

After the close of the Old Testament history the word 
Gilead seldom occurs. It seems to have soon passed out of 
use as a precise geographical designation; for though 
occasionally mentioned by Apociyphal writers, by Josephus, 
and by Eusebius, the allusions are all vague, and show that 
those who made them had no definite knowledge of Gilead 
proper. In Josephus and the New Testament the name 
Persea or rripav rov ’Iop8di/ov is most frequently used ; and 
the country is sometimes spoken of by Josephus as divided 
into small provinces called after the capitals in which Greek 
colonists had established themselves during the reign of the 
Seleucidss. At present Gilead south of the Jabbok alone 
is known by the name of Jebel Jilad (Mount Gilead), the 
northern portion between the Jabbok and the Yarmuk Iming 
called Jebel Ajlfin. Jebel Jilad includes Jebel Osha, and 
has for its capital the town of Es-Salt The cities of Gilead 
expressly mentioned in Scripture are Ramoth, Jabesh, and 
Jazer. The first of these has been satisfactorily identified 
with Es-Salt, and apparently onght not to be regarded 
08 distinct from Mizpeh (Judg. iL 11, 34), called also 
Mizpeh-Gilead (Judg. xi. 29), or Ramoth Mispeh (JosL 
xiiL 26). 

^ See Beke, ** Notes on an Excursion to Harran,” &o., in vol. xxxti. 
of the Journal of fAs Bjayal Qengraphkal SoeUty (1862). “ It was not 
the river Jordan, bat the ridge of Mount Glleiri, which formed the 
natnral boundary of the possessions of the children of InrnoL*' 
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GILES, St (iGoiDxus, Eoidio, Gxl, or Gzlubb), accord- 
ing to the £repiarium Eomauum (Ist September) was an 
Amenian of royal descent, and from his earliest years dis- 
tinguished for piety and charity. On the dea& of his 
p^ents he, while still young, distributed amongst the poor 
his entire patrimony, including his very tunic, which gai> 
ment effected a miraculous cure upon the poor sick man to 
whom it had been given. Shrinking from the publicity 
involved in this and many other (apparently involuntary) 
miracles, he betook himself to Provence, where, after a resi- 
dence of two years with St CsBsarius at Arles, he withdrew 
into the solitude of the neighbouring desert, living upon 
herbs and the milk of a hind which came to his cell at 
stated hours. Here he was discovered after some time by 
the king of France, who on a hunting expedition had tracked 
the hind to the hermit’s cave. With the reluctant consent 
of iEgidius, a monastery was now built on the spot, he being 
appointed its first abbot The functions of this office he 
discharged with prudence and piety until his death, which 
occurred some years afterwards. 

Some uncertainty attaches to the date, as well as to several 
other circumstances stated in this narrative. It is known 
that a certain iEgidius, whose name at least ('AiyiStos, from 
oT^ or alyk) is suggestive of a Greek origin, lield an abbacy 
in Provence in the 6th century, and, at the instance of 
Bishop Caesar tuB, undertook, in 514, a mission to Pope 
Symmachus on a question relating to certain rivalnes 
between the sees of Arles and Vienne (Jjabbe, Cone,, v. 
439-40, ed. 1726); but the modern hagiologists, following 
the earliest Acta, which assign the legend to the period of 
a Catholic Visigothic king “ Flavius ” (Wamba or Ervigius), 
incline to distinguish the saint from the earlier abbot of the 
same name, and to fix the date of the former about the end 
of tlie 7th century. Of the existence of an abbey under 
the advocacy of St Giles towards the end of the 9th cen- 
tury there can be no question (Menard, Hist, de Nismes); 
while Bot^jamin of Tudela makes special mention of the 
crowds of foreigners from all countries who in his time 
(1160) frequented that shrine, which is situated on the 
Petit-Rh6ne, about 12 miles westward of Arles. In the 
11th and following centuries the cultus of the saint, who 
came to be regarded as the special patron of lepers, beggars, 
and cripples, spread very extensively over Europe, especially 
in England, Scotland, France, Germany, and Poland. Tlie 
church of St Giles, Cripplegate, London, was built about 
1090, while the hospital for lepers at St Giles-in-the-Fields 
was founded by Queen Matilda in 1117. In England alone 
there are 146 churches dedicated to this saint; and they 
occur in every county except in those of Westmoreland and 
Cumberland (Parker, Calendar of the Anglican Church), 
In Edinburgh the church of St Giles (c, 1359) could boast 
the possession of an arm-bone of its patron. Representa- 
tions of St Giles are very frequently met with in early 
French and German art, but are much less common in Italy 
and Spain (Jameson, Sacred and Legendary Art, pjx 
768-770). 

GTLFILLAN, George (1813-1878), a clergyman of the 
United Presbyterian Church of Scotian^ and a well-known 
popular writer, was bom 30th January 1813 at Comrie, 
Perthshire, where his father, the Rev. Samuel Gilfillan, also a 
man of some literary activity, was for many years minister of 
a Seeession congregation. At Glasgow University and the 
theological hall, as at Comrie school, he took sm^l help from 
formal lessons, and cared little for a high place in his classes 
or for proficiency in his prescidbed studies, but applied him- 
self to English Bterature, with a passion for reading, and a 
memory which held fast and arranged the contents of all the 
congenial books he met with. In March 1836 he wm 
ordained pastor of a Secession congregation in Dundee.^ His 
first effort beyond the pulpit w'os in 1839, when he issued 
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Fm Ditcamneft whichy thong^ n^lected by the reading tion(^‘tnirocultu’’) by the nadTee. Ihissitei whidiin the 
public, had many high merits, and gave the promiee of more Middle Ages appears to have been lost, — Oilgal being shown 
sad of higher. Some time afterwards he rather un^visedly farther north, — ^has lately been recovered by a' Glerman 
pablished a sermon on Hade^” whidb, d i stinyiished by travdler (Schokke), and fixed by the English survey 
bald but ill-sustained speculation, and by bnlliant but party. It is about 2 miles east of the site of Bysantine 
irregular imagination, brought him under the scratiny of his Jeri^o, and 1 mile from the modem Ertha. A fine 
oo-presb]p^r8, and was ultimtely withdmwn from circula- traces of a church (which is mentioned in the 8th century), 
tion. Gilflllan next contributed a series of sketches of and a large reservoir, now Blled up widi mud, remain. The 
celebrated literary men to the Dumfriu^ Herald^ then place is <^ed Jiljfilieh, and its position north of the valley 
edited by Thomas Aird ; and these, along with several new of Achor (WAdy Kelt) and east of Jericho agrees w^ with 
ones formed his first Gnllery of Literary PortraiU^ a volume the Biblical indications above mentioned. A tradition con- 
which appeared in 1846, and had a wide circulation. It nected with the fall of Jericho is attadied to the site (see 
was quickly followed by a Second and a Third OaUery^ Te^vt Work in Palestine^ voL ii. p. 7). (2.) The second 

until almost all our great men were delineated. In 1851 Oilgal, mentioned in Joshua xii. 23 in connexion with Dor, 
the Barde of the Bible appeared] and this has been his appears to have been situated in the maritime plaia Jerome 
most successful work. His aim was that it should be ^^a O^omastieon^ 8.v. Qelgel) speaks of a town of the name 6 
peem on the Bible and it was far more rhapsodical than Itoman miles north of Antipatris (BAs el ’Ain). This is 
critical Still the little criticism that was scattered throi^h- apparentiiy the modem Kalkilia (vulgarly Qalgilia), but 
out it was more than enough to keep it from soaring into about 3 miles north of Antipatris is a large village called 
poetry; and the poetry, when pure, was so fragmentary, Ji^filieh, which is more probably the Biblical town. (3.)^e 
that instead of making one poem, it consisted of many small third Oilgal (2 Kings iv. 38) was in the mountains (compare 
piec^ though in these there were grand strokes and ex- 2 Kings ii. 1-3) near Bethel. Jerome mentions this phm 
quisite touches of description. His sketching powers were also (Onomaiticon^ s.v. Oalgala). It appears to be the 
next exercised upon the '' Scottish Covenanters,” and some present village of Jiljilia, about 7 English miles north of 
ef the heroes and episodes of the struggle receiv^ a glowing Beitin (Bethel). 

commemoration. At a later date he published similar re- GILGIT (Ghilghitf Ac.), properly a secluded vall^- 
presentations of English Puritans and of Scotch Seceders, state on a triWary of the IJpper Indus, but also applied 
as champions of the rights of conscience. The most exten- i to the tributary river and the whole of its basin, which is 
sive publication with which GilfiUan was connected was j one of great interest in many respects, though os yet but 
Nichol’s edition of the Britieh PoeU ; and his otfice was | imperfectly known. Captain J. Biddulph has for some time 
not only to secure the utmost accuracy in the text of each | past been employed in Gilgit on the part of the Government 
poet’s works, but also to furnish both a biography and a • of India, but no part of the information communicated by 
critical estimate. This engagement, taking him again and him has yet been made available. We shall describe the 
leisurely through the studies in which he had most delighted, whole basin so far as materials allow, 
and wi^ which he had been most conversant, stimulated About 10 miles below the elbow formed by the Indus 
him to finish the work on which he had resolv^ in youth, (74^ 42' long., 35^ 50' lat.) in suddenly changing its couiso 
and to which he had long given the brightest moods of his | from a general direction north-west to a general Erection 
most genial hours. Night, a Poem, came out in 1867, when j south-west, in the vicinity of some of the highest mountains 
he was fifty-four years of age ; but the w’ork which had re- and vastest glaciers in the world, the Gilgit river enters it 
eeived his labour and his polishing during his best thirty on the right bank, and with a general direction from the 
years was far less successful than his most ephemeral produc- north-west. Thus the axis of the Gilgit valley is in fact a 
tions. It was, indeed, an absolute failure. The theme was prolongation of that of the Indus valley in the direction 
vast, vague, and unmanageable, even though the poem had maintained by the latter for some 300 miles above the elbow 
extended to ninety, instead of nine books. Then, though his just mention^. The length of the basin, so far as we know, 
nature was largely and essentially poetic, Gilfillan had never on aline nearly west to east, is 120 miles; audits 
^ven himself a training or even any practice in verse, greatest width from north to south is about 75. The south 
Besides ho had already, in his many prose volumes, made i limit of the basin is formed by the lofty watershed which 
use of all his poetic ideas and illustrations. There was not ' divides the west-to-east Gilgit basin from the meridional 
a line m Night that had not often sounded forth in his basins of the (Lower) Indus, the Swat, and the Fanjkora. 
essays with stronger and finer melody. It was but a faint At its intersection with the Indus-Swat watershed this limit 
echo, and it had no music. His llUtory of a Man, partly rises to a peak of 19,400 feet, and at its intersection with 
autobiographic and largely fabulous, was not written with the Panjkora-Chitral watershed to peaks of 18,490 and 
his imual candour ^d geniality. Not less abundant and 19,440 feet. The western limit of the basin is the lofty 
striking than his literature was his oratory ; and wherever watershed dividing it from the Mestiij valley on the upper 
he appeared as a preacher, or as a lecturer on some literary waters of the Chitral river. This limit runs from the inter- 
or Mcular th^e, he drew large crowds that were invariably section last mentioned north-north-east and then north-east, 
thrilled by his eloquence. There was no token either of till it joins the great mountain node in which the ranges 
physical or of mental exhaustion when he died suddenly of of Hindu-Kush and the Muztagh (or Karakoram), accord- 
heart disease, in the summer of 1878. He had just finished ing to our usual nomenclature, coalesce on the margin of 
a new life of Bums designed to accompany a new edition the Pamir plateau. The northern limit of the basin is 
of the works of that poet formed by the Mustagh itself, with peaks of 23,330 feet» 

G1LGAL. Three towns of this name are mentioned in 22,740 feet, 22,590 feet, 25,370 feet, 25,050 feet, and the 
the Bible. (1.) 'Hie first and most important was situated *4n basin is closed on the east by an offshoot of the Muxtagh 
the east border of Jericho ” (Joshua iv. 19), on the border which, over the Indus elbow, forms that other great congerma 
between Judah and Beqjamin (Joshua xv. 7). Josephus of peaks and glaciers, of which the culminating point (BAki- 
plaoes it 50 stadia from Jordan and 10 from Jericho (Afdiq., ptishi) rim to 25,550 feet, whilst seven others exceed 19,000 
V. 1, 4), but these measurements do not agree with the pori- feet. South of the gorge through which the Gilgit waters 
lu>n of Jericho with respe^ to Jordan. Jerome (Onomae^ force their way to the Indus this eastern barrier continues 
rima, 8.V. Oal^l) places Oilgal 2 Boman miles from Jeridio, with summits rising to 14,000 and 16,000 feet, and joins 
and speaks of it as a deserted place held in wonderful venen^ the southern limit already described. This lastonentioned 
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|iut of the barrier ia known as the Nilndar Hills, and has 
to be passed by the traveller who enters Qildt from 
Kashmir, ia, from India. The remotest sootoe ofwe OUgit 
waters is in a lake called Shondar, close above Mastt^, and 
hy which one of the chief passes leads from OUgit and 
Ytmn to MasttiJ and CSutraL The Ghizar river runs out of 
this, and, after a course of 60 mUes, is joined by the river of 
Tassin, coming from the north. These twomay be considered 
to form the Qilgit river. The Tassin river itself is formed by 
two streams joining 6 or 8 miles above the village of Tassin, 
by each of which leads a pass. From the north-west comes 
the Tui or Moshabbar stream, by which lies the Moshabbar 
pass, probably at least 16,000 feet in height, and traversing 
a deep crevassed glacier for 8 miles. From where the road 
reaches the upper stream of Masti!ij one path leads down the 
latter to Mastdj, and another up-stream, crossing by the 
Baroghil pass (12,000 feet), over the prolongation of 
Hindu-Kush watershed, into Wakhdn and the basin of 
the Upper Oxus. By the other stream, Cfdled the War- 
chagam river, coming from the north, a patli leads 
oyer the Darkot pass to the very source of the Masti!^ 
river, and so also to the Baroghil pass. Another im- 
portant stream, the Karambar, joins the Gilgit river from 
the north, about 21 miles below the confluence of the Ghizar 
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and Tassin river. This flows through the Ishkaman vaUey, 
rising in a lake called the Karambar Bar, said to have been 
formed in recent years by glaciers dammiug up the stream, 
and by this runs the most easterly pass of those that lead 
from the Gilgit basin direct to Wakh^n. It is believed to 
be very lofty and diiflcult, but it has not been explored. 
A^ut 36 miles below the Ghizar-Tassin confluence, and 25 
miles above the confluence with the Indus, on the right bank, 
stand the fort and village of Gilgit. Five miles below this 
the river is joined by the last important confluent, called the 
Nagar river. Recent information suggests that this stream 
has a very lengthened course, flowing, in fact, from the 
northern side ctf the Muziagh in the vicinity of the Karam- 
bar lake ; and, if this be so, a large addition must be made to 
the Gilgpt baain as a whole. But of this we have no 
defined knowledge. 

The states occupying the basin of Gilgit are, or tiU lately 
were, the following 

1. Taagin , — This embraces all the upper or western part of the 
basin, indnding the Ishkaman valley. Fqr some generation at 
least, the relations of tiiis state with Gilgit were hostile, whilst it 
was in intimate or dependent connexion with the kings of Chitral, 
and held by a member of the same family. Indeed it was regarded 
and named as a sabdivision of Upper Chitral. We have no present 
information as to the population or even the number of vilhgee in 


this lofty district ; but the route snrvm show about thirfy. The 
height of the chief place, fassin, it 7770 feet The country was 
visited twice in 1870 by a very gallant but not mdent traveller, 
Mr George Hayward, and on the aeoond visit in Jidy of that year 
he was murder by the agents of the chief Mir Wall, whilst on 
his way to the Darkot pasa, in hope of penetrating to Wakhiin and 
|he exploration of Pamii*. It is believed that Tassin has recently 
been annexed by the troops of Kashmir. 

2. Next below Tassin is the small state of PuntdZ or long 
held by separate ngas, and held by them now in dependenoe on 
Kashmir. It occupies the narrow valley of the river ror a length 
of 25 miles, and contains nine villages, varying in height from 
7000 feet down to 6600 foot. The villages are all within little 
forts, so that (as in Khorasan, and in Marco Polo's uai-rative) 
villages and forte are synonymous. At evening, the people who 
have been occupied in their fields come within the wall, and the 
gates aro closed. Sentries guard the towers all night, and at dawn 
an armed patrol goes forth and makes the round of all plaoea that 
might harbour an enemy, before the ])oople issue to their avoea- 
tious. In this part of tiie valley there are frequent mauvaia pat 
on the road, where passage is difficult, and where a few men might 
stop a host. These are called by the old Persian name of darbamd 
(porta olauaa), like the famous Iron Gate on the Caspian. The 
upper village of Puniil, called Odkdj^ was till recently the farthest 
pomt to which the power of Kashmir, and therefore the influence 
of the British Government, extended. It standa 6940 fc«t above 
the sea. Between Qukuj and Tassin the road passes through a 
natural gate of rock. The ruler of Punidl is, or was in 1878, Baja 
'Isa Bd^ur, an old man who, in his little kingdom of nine 
villages, displayed some of tlie best I'liamoteristics of a king, — 
feared by his enemies, liked and implicitly obeyed by his people. 
On meeting him they go up and kiss his hand. 

Gilgit occupies the remainder of tlie main valley dow'n to the 
Indus, but we shall first speak of Hunza and Nagar, lying in the 
eustmost part of the basin, on the Nagnr river. 

3 and 4. Nagar lies on the left honk of the nver, Hunta 
opposite, and the two ** capitals," so to call them, lie just over 
against one another. They aro distinct states under distinct 
princes, and their people of distinct Mussulman sects. 'Whilst 
Nagar seuds a small complimentary tribute to the maharaja of 
Kashmir, Hunza (also called Kanjud), a more warlike country, has 
often been at active enmity with him, coming down upon hia 
villages m Gilgit, sweeping on the inhabitatite, and selling them into 
slavery. Though the people of both states seem to speak the same 
language. Dr Leitucr says the Nagar people are shorter, stouter, 
and fairer than the Hunza folk, whom he calls ** tall skeletons " 
and desperate robbers. He says he met a man of Nagar whose 
yellow moustache and general ^pearaiiec made him believe almost 
that he hod seen a liiissiaiL l^e Kanjudis are the terror of the 
Kirghiz on the up^tcr waters of Uie Yarkand, and of tiie traders 
from Lnduk to that territory. 

6. OUgit occupies all the lower part of the main valley to the 
Indus. If we take the whole length of the river, from the source 
in the 8hundar lake to the Indus, at 186 miles (which, like the 
other distances here, is taken with a 6-niile oiMsiiing of the com- 
pass, omitting minor windings), Yassin wdll occupy 76 miles of this, 
Puuial 25, and Gilgit 85, Tlie lower jiart of Gilgit is a valley 
from 1 to 8 miles wide, bounded on each side by steep rocky 
mountains. The valley contains stony alluvial plateaus of various 
forms and at various levels aliovo the river, which flows between 
clifls worn in these. The greater imrt of this space is barren, but 
as usual in those high regions there is in front of each lateral 
ravine a cultivated space watered by the tributary stream, and on 
that a collection of houses. The village of Qilgit is 4800 feet above 
the Boa, and stands on a flat plain of the river alluvium, forming a 
terrace 30 or 40 feet above the water. The cultivation here covers 
a sqnare mile or thereabouts, irrigated from the nearest latend 
stream. The houses are flat-roofed, scattered o\er the plain in 
twos and threes, among m^npa of fruit-trees. The destruction was 
great in the wars to whicli Gilgit has been subject in the last half- 
rentury, and it will take long before the village recovers the 
former abundance of fruit-trees, llie fort of Gilgit is the chief 
stronghold of the maharaja of Kashmir in Dardistiin. 

There is very little snow-fall at Gilgit. The vegetable 
products are wheat, barley, naked barley, rice (at Gilgit 
village only), maize, millet, buckwheat, various pulses, rape, 
and cotton; and of fruits, mulberries, peaches, apricots, 
grapes, apples, quinces, pears, greengages, figs (poor), wal- 
nuts, pomegranates, and deeagnuty besides musk and water- 
melons. Silk is grown in very small quantity. There are 
three fabrics from it, — one half-wool, much worn by those 
above the common peasant, one half-cotton, and the third, all 
silk, strong though loosely woven, and priz^ for girdles. 
Gold is washed from the river-gravels as in many other 
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parts of the Indus basin* The vine is much cultivated in 
soBie parts of the valley. In FuniAl it is grown in small 
vineyMds, the vines being often old trees ; the whole tine- 
yard is covered with a horisontal framework of sticks, 2 to 
4 feet above the ground, and over this the vines are trained. 

The people of the basin are all reckoned to be Dards, 
though there is this perplexing fact, that (setting aside 
dialects) two languages are spoken among them, which are 
entirely and radically different, — ^the Khajuna, language, 
which is spoken in Hunza, Nagar, and Yassin, being one 
of which no relation has yet been traced to any other tongue, 
whilst the Shina^ spoken in the rest of the basin, is clearly 
Aryan, and kindred to the Sanskritic languages of India. 
Now there seems to be no doubt entertained that the 
Yassin people at least have all the characters of undisputed 
Dards. It is worth while to exhibit the numerals from 
these two languages. 



Shins. 

Khajuna. 

1 

1 

Sliina. 

Khajuna. 

One .... 

**eyk 

. . . hann. 

! Seven .. 

. salh ... 

...tatd. 

Two ... 

... do 

... aUAtz. 

; Eight .. 

. atsh ... 

... cUtambu» 

Three.. 

tri 

. uskd. 

1 Niue .. 

. nati ... 

... untshb. 

Four 

.. tshar . 

... wall6. 

1 Ten 

. (idg ... 

... tdroinw. 

Five ... 

..poA.„. 

... tshiidd. 

1 Klevvii. 

. akdy... 

... fumio-Aann. 

Six.. .. 

... shd.... 

. muhindd. 

j Twelve. 

. hdy,... 

... turma-altatz. 


The Dards not only occupy the Gilgit basin, but also i 
extend down the Indus bLsin, in wMch they form a , 
number of small I'epublican communities (whilst the states I 
of the Qilgit Imsin are all, so to speak, monarchical), reach - 1 
ing to Batera, where the Pushto-speaking tribes who are of > 
Afghan blood, or at least Afghanized, commence. The 
Dards are described as decidedly Aryan in features, broad- 
shouldered, well-proportioned, active, and enduring The 
hair is usually bl^k but sometimes brown, the eyes brown 
or hasel, the skin sometimes fair enougli to show a ruddy 
complexion ; the voice and manner of speech are harsh. In 
baring they are cheerful, bold, and independent, not dis- 
obliging when rightly handled, and as a race decidedly 
clever. They do not care much for human life, but still 
are not blood-thirsty. They are, says Mr Drew, ** a people 
who will meet one on even terms, without sycophancy or 
fear, and without impertinent self-assertion.’’ The women 
are not pretty in Gil^t, but those of Yassin have a better 
repute, and indeed Hayward says : The women have a 
more English cast of countenance than any I have yet seen 
in Asia, light-brown locks prevailing.” The dress is entirely 
woollen, trousers, choga (long rol^ like a dressing-gown), 
and girdle. The cap is most characteristic ; it is a long 
woollen bag rolled up at the edge till it fits close to the 
head. The feet are wrapt in scraps of leather, with a long 
strip as a binder. There is a distinct separation into castes, i 
of which Drew counts five, others only four. The lowest | 
caste is Ddm, the name of a low caste found all over India to I 
the extreme Deccan,»a notable circumstance. ’The middle 
castes, Shin and Yashkun, form the body of the Dard people. 
The pure Shin looks more like a European than any high- 
caste Brahman of India. A Shin man may marry a Yashkun 
woman, but a Yashkun man may not marry a Shin woman. 
The Y^kuns predominate in Gilgit basin ; the Shins in 
Haramosh (up the Indus valley) and Astor (east of Gilgit), 
and in the states of the Indus basin below Gilgit. It is a 
notable circumstance that the Dards abhor the cow, much 
as the Mussulmans abhor swine. They will not drink cow’s 
milk, nor make or eat butter. In this last point the Indo- 
Ohinese nations generally and the Chinese resemble them, 
but not in the dislike to the animal. The Dards will not 
bom cow-dung nor touch the cow if they oan help it. 

All the Dards of the Qilgit basin are Mahometans, 
and of three different sects, Sunnis, Shiahs, and Moldis 
(Mullahist), the last being a Shiah offshoot and modifi- 
cation. last two dnnk wine, the Sunnis do not. 

Qilgit proper is half Sunni half Shiah ; Punidl, Mohd ; 
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Hunca, MoUi — ^these are great wine drinkers, Ha^, 
Shiah ; Ishkaman, Moldi ; Yassin, MolAi and Sunni, vmh- 
out any Shiahs. Till lately they were very loose M^omc- 
tans. Some of the Moslem o&cers in the Sikh and Dogia 
garrisons have spread greater rigidity. The wine is put in 
large earthenware jars, which are then buried for a time. 
The people do not understand clarifying the wine. Dr 
Leitner tasted some which was very palatable, but looked 
more like mutton-broth than wine. A kind of beer is also 
made. Polo is a favourite game throughout Dardistdn, as 
in Balti, which is its home, or one of its homes, and it ex- 
tends to the Chitral country. Wherever Baltis or Dards 
live, the polo-ground may looked for. Target archer}* 
with firearms is also a favourite amusement ; they use stones 
for bullets, with a thin coating of lead. They are excellent 
shots. The Jew’s harp is played; and the invention is 
ascribed to King Davidl 

Hwtory.— The Dards are located by Ptolemy with Burprinng 
accuracy {DaradcB) on the west of the Upper Indue, beyond the 
heod-watere of the Swat river and north of me 6and<me. 

t.e., the Gkindhiras, who occupied Peebawar and the country nortli 
of it. The Da/rdas and Chinaa also appear in many of the old 
Pauranic lists of peoples, the latter probably representing the Shiv 
brunch of the Dards. This region was traversed by two of the 
Chinese pilgrims of the early centuries of our era, who have leU 
records of their journeys, viz., Fahian, coming from the nortl), 
e. 400, and Hwen-thsang, ascending ffom Swat, e. 681. 'J'he latter 
says: ** Perilous were tne roads, and dark the gorges. SometimeH 
the pilgrim had to i)as8 by loose cords, sometimes by li^ht stretched 
iron chains. Hero tbera were ledges hanging in mid-air; then* 
flying bridges across abysses ; elsewhere iiaths out with the chisel, 
or footings to climb by." Yet even in these iuacuessible regions 
1 were found great convents, and miraimlous images of Buddha. 
How old the name of Qilgit is we do not know, but it occurs in the 
wn tings of the great Mahometan savant Al-Binini, in his noticoN 
; of Inoian geography. Spakixi^ of Kashmir, he says: ^^Wheii 
I tliou hast iiawed the defile which forms the entrance and hast 
' T^netrated into the plain, thou host to thy left the mountains ot 
I Bulaiir and ShumiLiui. Two days’ journey distant are the Turks 
I called BhaMvjariAni whose king takes the name of BluUahdJu The 
I country which these Turks occupy is called KiVcit (or Gilgit), Aaoi'a. 

\ and Shaltds, Their tongue is Turk ; the people of Kashmir have U> 
suffer much from their raids "—(Reinaud, “ifivtraits,” in Jounuil 
Analique, ser. iv. torn. iv. ). There are difficult matters for discussion 
here. It is ini|K)S8ible to say wliat ground the writer had for calling 
the peox>le 7VrA». But it is curious that the Shins say they are all 
of the same race as tlie Moghuls of India, whatever thev may mean 
by that. Oil^t, as far back us tradition goes, was ruled by rajas 
of a family called Trakane. When this family became extinct the 
valley was desolated by succesBivo inYasious of neighbouring rajas, 
and in the 20 or 80 years ending with 1842 there had been five 
dynastic revolutions. The most prominent character in the hislor>' 
was a certain Gaur Rahman or Gauhar Aman, chief of Yassin, a cruel 
savage and man-seller, of whom many evil deeds are told. Being 
remonstrated with for selling a mullah^ he said, ** Why not? the 
Koran, the word of God, is sold; why not sell the expoundci 
thereof!" The Sikhs entered Gilgit about 1842, and kept a garrison 
there. When Kashmir was made over to Mahai^a OuJub Singh of 
Jdmu in 1846, bv Lord Hardinge, tlic Gilgit claims were transferred 
with it And when a commission was sent to lay down boimdarieH 
of the tracts made over, Mr Vans Agnew (afterwards muiderod at 
MulUn) and Lieut Ralph Young of the Engineers visited Gilgit, 
the first Englishmen who did so. The Dogras (Guldb Sink’s 
race) bad much ado to hold their ground, and in 1862 a catastrophe 
occurred, parallel on a smaller scale to that of the English troops 
at CabuL Neariy 2000 men of theirs were exterminated by Gaur 
Rahman and a combination of the Dards ; only one person, a soldier’s 
wife, escaped, and the Dogras were driven away for eight years. 
Giildb Singh would not a^n cross the Indus, but after his death 
(in 1867) the present Maharaja Ranbir Singh longed to recover lost 
prestige. In 1860 he sent a force into Gi^t Gaur Rahman just 
then died, and there was little resistance. The Dogras have moe 
since then taken Yassin, but did not hold it Now, recently, it is 
believed, they Ravi mot only occupied Yassin, but have invaded 
Chitrdl also, Tbtf also, in 1866, invaded Darel, one of the moat 
secluded Dard sta&% 4a the south of the Gilgit basin, but with- 
drew again. 

The chief loiiree of the taformitlon in this artiale le ea excellent work by Mr 
Fred«srlck Prew. who vru long in the employnent of the maharaja, Tfte Jnmmov 
and Kathmir TtrrUorisi^ a OeograpMeal Accomt^ 1875. Use has also been 
made of Dr Lcitnei's uncompleted work, Sstulti «/ Toar ia Jksrdtitm^ 
nf Mr Hayward*a letters iProe, Raff* Osog Boc^ rol, xv., and Joam. Roy, Roog, 
Roe., vnl. xll.;; and of Col. Wa1kflr*fl Report on tho Barooff Dipt, for 1877-78. 
The namtlve of ** tba moJndi,” wbo parformod tka rtmaikable Joarneyi notioid 
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iv'itlly'iBtliat kepgrt.liM DMnforthbprfNiitwII^^ f rom MbUcatton by tht 
Itfdlaii €N)Ttnim0iit, irat th« mtp oomeM by bit tunreyt U of extrome iotorett 
nd nauit. By xnd by wo may hope for the pabUeethin of Captain Blddnlph’t < 
ohtenratlou, which will doubilvit throw mnon new light on thli laoluded and 
hBitnitIng reiclon. (H. T.) 

GILL, John ^1697-1771), a Baptist minister and learned 
llabbinioal scholar, was bom at Kettering, Northampton- 
shire, in 1697. On account of the limit^ means (tf his 
parents, he owed his education diiefiy to his own persever- 
iiQce. After receiving baptism in November 1716, he 
l)egan to preach, and officiated at Higham Ferrers, as well 
as occasionally at his native place, until the beginning of 
1719, when he became pastor of the Baptist congregation 
at Horsleydown, in Southwark, where he continued fifty- 
one years. In 1748 he received the degree of D.D. from 
the university of Aberdeen. He died at Camberwell, 
October U, 1771. 

Hia priuoipul works are EoamUim qf the Song of Solomon^ 1728 ; 
The Prophecies of the Old Testanient respecting the Messiah con- 
sidered, 1728 ; Treoibise on the Doctrine oftlte Trinity^ 1781; Cause 
qf Ood and Trat\ in 4 vols., 1781 ; Eiposition of the Bihle^ in 10 
vols. , in preparing which he formed a latge collection of Hebrew 
and Kabbinical books and MSS. ; DissertaMon on the Antiquity qf 
the Hebrm Language-^Letters, Vowel Poinds^ and Accents, 1767; 
A Body of Doctrinal Divinity, 1767 ; A Body of Practical Divinity, 
1770; and Sermons and Tracts, with a memoir of his life, 1778. 
An edition of his Es^poaition of (he Bible appeared in 1816 with a 
memoir by Dr Ripon, which has also axipcared sexmratelv. VaiionM 
editions of several of his other works have also appeared. 

GILLESPIE, OaoiiOE ^1613-1648), a prominent member 
of the presbyterian party in the Westminster Assembly, was 
born at Kirkcaldy, where his father was parish minister, on 
the 21st of January 1613, and entered the university of St 
Andrews as a ** presbytery bursar’’ in 1629. On the com- 
pletion of a brilliant student career, he became domestic 
f'haplaiu to Lord Kenmure, and afterwards to the earl of 
i’aasilis, his conscience not permitting him to accept the 
episcopal ordination which was at that time in Scotland an 
indispensable condition of induction to a parish. While 
with the earl of Cassilis he wrote his first work, A Dispute 
against the English Popish Geremonies obtruded upon the 
Church of Scotland, which, opportunely published (but 
without the author’s name) in the summer of 1637, attracted 
ooDsiderabie attention, and within a few months had been 
found by the privy council to be so damaging that by their 
orders ill available copies were called in and burnt In 
April 1638, soon after the authority of the bishops had been 
set aside by the nation, Gillespie was ordained minister of 
Wemyss (Fife) by the presbytery of Kirkcaldy, and in the 
same year was a member of the famous Glasgow Assembly, 
before which he preached a ii^rmon so pronounced aga^t 
roy^ interference in matters ecclesiastical os to call for 
some remonstrance on the part of Argyll, the Lord High 
Commissioner. In 1642 Gillespie was translated to Edin- 
burgh ; but the brief remainder of his life was chiefly spent 
in the conduct of public business in Loudon. Already, in 
1640, he had accompanied the commissioners of the peace 
to England as one of their chaplains ; and in 1643 he was 
appointed by the Scottish church one of the four commis- 
sioners to the Westminster Assembly. Here he took a 
prominent part in almost all the protracted discussions on 
ohnr^ government, discipline, and worship, supporting 
Presbyterianism by numerous controversial wntings, as weU 
as by an unusual fluency and readiness in debate. On the 
Erastian question, in pajrticular, besides a ^ries of vigorous 
INunphlets against Coleman (A Brotherly Examination of 
some Passages in Mr Coleman* s late printed Sermon, Ac. ; 
EihU Bespondes; Male Audis), he published iu 1646 a 
large work entitled Aaron's Rod Blossoming, or the Divme 
Ordinance Church-government uiMicaded, which is 
deservedly regarded as a really able statement of the case 
for an ezolosive spiritual jurisdiction of the Church. 
Shortly after his return to Swtland, Gillespie was elected 
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moderator of the Assembly (1648), but the laborious 
duties of that office (the court continaed to ait from 12th 
Julpr to tho 12th oi August) told f^lly on a constitntiou 
which, at no time very vigorous, had of late years been 
much overtaxed , and, ^ter many weeks of great weakness, 
he died at Kirkcaldy on tho 17& of December 1648. In 
acknowledgment of great public services, a sum of JCIOOO 
S^ts was voted, though destined never to be paid, to his 
widow and children by the committee of estates. A simple 
tombstone, which had been erected to his memory iu Kirk- 
caldy parish church, was in 1661 publicly broken at the 
cross by the hand of the common hangman, but was restored 
in 1746. Among the other works of Gillespie may be 
mentioned the Treatise of Miscellany Questiens, wh^tin 
many useful Questions and casts of Conscience are discussed 
and resolved, published posthumously (1649) \ and The Ark 
of the Testament opened, being a treatise on tho covenant 
of grace, also posthumous (2 vols., 1661-1677). 

GILLESPIE, Thomas (1708-1774), one of the founders 
of the Scottish “ Presbytery of Belief,” was bom in the 
parish of Duddingston, Midlothian, in 1708. On the com 
pletion of his literaiy course at the university of Edinburghi 
he for a short time attended a small theological seminary at 
Perth, and afterwards studied divinity under Dr Doddridge 
at Northampton, where he received ordination in January 
1741. In August of the same year he was admitted 
minister of the parish of Carnock, Fife, the presbytery of 
Dunfermline agreeing, not only to sustain as valid the ordina- 
tion he had received in England, but also to allow a qualifi- 
cation of his subscription to the church’s doctrinal symbol, 
so far as it had reference to the sphere of the civil magistrate 
in matters of religion. Having on conscientious grounds 
persistently absented himself from the meetings of presby- 
tery held for the purpose of ordaining an unacceptable 
presentee as minister of Inverkeitbing, he was, after an un- 
obtrusive but useful ministry of ten years, deposed for con- 
tumacy by the Assembly of 1752 ; he contiuu^ however, to 
preach, first at Carnock, and afterwards in Dunfermline, 
where a large congregation gathered round him ; but it 
was not until 1761, and after repeated efforts to obtain 
readmission to the church, that, in conjunction witli 
Boston of Jedburgh and Collier of Colinsburgh, ho 
formed a distinct communion under the name of The 
Presbytery of Belief, — relief, that is to say, “ from the yoke 
of patronage and the tyranny of the church courta” He 
died on the 19th January 1774. His only literary efforts 
were an Essay on the Continuation of Immediate Bevela^ 
lions in the Church., and a Treatise on Temptation, charao- 
terized by considerable laboriousness and some ability. 
Both works appear^ posthumously (1774). Bee Lives 
of Fathers of the United Preebyterian Church (Edin 
1849). 

GILLIES, John (1747-1836), the historian of ancient 
Greece, was bom in 1747 at Brechin, in Forfarshire. He 
was educated at the university of Glasgow, where he greatly 
distinguished himself, and where, at the age of twenty, be 
officiated for a short time as substitute for the professor of 
Greek. Subsequently he received an engagement as tutor 
in the family of Lord Hopetoun, who afterwards conferred 
on him a pension for life. In 1784 he completed his prim 
cij)al work, the History of Ancient Greece, its Colofnies and 
Conqpiests, which he published two years later in 2 vols. 4to. 
This work gives a clear and generaUy accurate account of the 
varions states of Greece, and the progress of each in literar 
ture and the arts. The learning it displays is considerable, 
but its reflexions are generally somewhat trite, and the style 
is abrapt and frequently diffuse. It enjoyed, however, for 
some time a great popularity, and was translated into 
French and German. It was long a favourite text-book for 
schools, but is now completely superseded. On the death 
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ol Bobertsoiii Qillies wes appointed historiogra|dier-royal of 
SootilaiuL In his old age he retired to dapham, where he 
died 15th February 1836, in the 90th year of hk age. 

( hia other works, none of which are much read, the principal 
mr^Vtew qftke lUiijn qf FrtdtrUk II. qfPnmia, wUh a ParaUel 
imiioeen that Prinoe and Philip IL of Mactdon^ 1789 ; Tra/ntloHontf 
AnstoiU's Rhetoric^ and of mb Ethica and PolUiGB\ and History 
the World from Alexander to Augustus, in 2 yok, 1807. 

OILLRAY, James (175t-18 15), one of the moat eminent 
of caricaturists, was bom at Chelsea in 1757. His father, 
a native of Lanark, had served os a soldier, losing an arm 
at Fontenoy, and was admitted first as an inmate, and 
afterwards as an out-door pensioner, at Chdsea Hospital. 
Gillray commenced life by learning letter-engraving, in 
which he soon became an adept. This employment, how- 
ever, proving irksome, he wandered about for a time with 
a company of strolling players. After a vety checkered 
experience he returned to London, and was admitted a 
student in the Royal Academy, supporting himself by en- 
graving, and pro^bly issuing a considerable numb^ of 
caricatures under fictitious names. Hogarth’s works were 
the delight and study of his early years. Paddy on Horse- 
back, which appeared in 1779, is the first caricature 
which is certainly his. Two caricatures on Rodney’s naval 
victoxy, issued in 1782, were among the first of the 
memorable series of his political sketches. The name of 
Oillray’s publisher and printseller, Miss Humphrey — 
whose shop was first at 227 Strand, then in New Bond 
Street, then in Old Bond Street, and finally in St James’s 
Street — is inextricably associated with that of the cari- 
caturist. Oillray lived with Miss (often called Mrs) Hum- 
phrey during all the period of his fame. It is believed 
that he several times thought of marrying her, and that 
on one occasion the pair were on their way to the church, 
when QiUray said : — This is a foolish affair, methinks, 
Miss Humphrey. We live very comfortably together; 
we had better let well alone.” There is no evidence, 
however, to support the stories which scandalmcngers 
have invented about their relations. Gillray’s plates 
were exposed in Humphrey’s shop window, where eager 
crowds examined them. A number of his most tren- 
chant satires are directed against George HI., who, after 
examining some of Oillray’s sketches, said, with char- 
acteristic ignorance and blindness to merit, ** 1 don’t under- 
stand these caricatures.” Oillray revenged himself for this 
ntterance by his splendid caricature entitled A Connoisseur 
Examining a Cooper, which he is doing by means of a 
candle on a “save-all”; so that the sketch satirizes at once 
the king’s pretensions to knowledge of art and his miserly 
habits. 

The excesses of the French Revolution made Gillray con- 
servative ; and he issued caricature after caricature ridicul- 
ing the French and Napoleon, and glorifying John Bull 
He is not, however, to be thought of as a keen political 
adherent of either the Whig or the Tory party ; he dealt 
his blows pretty freely all round. His last work, from a 
design by Bunbury, is entitled Interior of a Barber’s Shop 
in A^ize Time, and is dated 1811. AVhile he was engaged 
on it, he became mad, although he had occasional intervals 
of sanity, which he employed on his last work. The ap- 
proach of madness must have been hastened by his intem- 
perate habits. Oillray died on the Ist of Jane 1815, and 
was buried in St James’s churchyard, Piccadilly. 

The times in which Gillray lived were peculiarly favour- 
able to the growth of a great school of caricatura Party 
warfare was carried on with great vigour and not a little 
Wttemess; and personalities were freely indulged in on 
both si d^ Oillrajr’s incomparable wit and humour, know- 
ledge of life, fertili^ of resource, keen sense of the ludi- 
crous, and hwity of execution, at once gave him the first 
piece among caricaturists. He is honourably distinguished 


in the history of oaiicature by the fact that his aketehes an 
real works of art The ideas embodiedin some of them an 
sublime and poetically magnificent in their intensity of 
meaning; while the coarseness by which others are dis- 
figured is to be explained by the general freedom of treat- 
ment common in all intellectual departments in the 
eighteenth century. The historical value of Gillray’s work 
hM been recognized by accurate students of history. Aa 
has been well remarked: “Lord Stanhope has turned 
Gillray to account as a veracious reporter of speeches, as 
well os a suggestive illustrator of events.” His contem- 
porary political influence is borne witness to in a letter* 
from Lord Bateman, dated November 3, 1798. “The 
Opposition,” he writes to Gillray, “are as low as we can 
wish them. You have been of infinite service in lowering 
them, and making them ridiculous.” Gilliay’s extraordinary 
industry may be inferred from the fact that nearly 1000 
caricatures have been attributed to him ; while some con- 
sider him the author of 1600 or 1700. He is invaluable 
to the student of English manners as well as to the political 
student. He attacks the social follies of the time with 
scathing satire ; and nothing escapes his notice, not even 
a trifling change of fashion in dress. The great tact 
Gillray displays m hitting on the ludicrous side of any 
subject is only equalled by the exquisite finish of his 
sketches — ^the finest of which reach an epic grandeur and 
Miltonic sublimity of conception. 

Gillray’s caricatures are divided into two classes, the political 
series and the social. The political caricatures form really the best 
history extant of the latter part of the reign of George III. They 
were circulated not only over Britain but throughout £ur(^, 
and exerted a powerful influence. In this series, Georm 111., 
the Queen, the Prince of Wales, Fox, Pitt, Burke, and Napoleon 
are the most prominent figures. In 1788 appeared two line carica- 
tures ^ Gillray. Blood on Tliuiider fording the Red Sea represents 
Lord Thurlow carrying Warren Hastings through a sea of gore : 
Hastings looks very comfortable, and is carrying two large bags of 
money. Market-Day pictures the ministerialists of the time as 
homed cattle for sale. Among Gillray 'a best satires on the kins 
are— Farmer George and his Wife, two companion platM, in one of 
which the king is toasting muffins for breakfast, and in the other 
the queen is &ying sprats ; The Anti-Saccharltes, where the royal 
pair propose to dSipense with sugar, to the grmt horror of the 
family ; A Oounoissour Examining a Coojter ; Temiierunco enjoying 
a Frugal Meal ; Royal Alfability ; A Lesson in Apple Dumplings ; 
and The Pigs Possessed. Among his other political caricatures 
may be mentioned— Britannia between Scylla and Charybdis, a 
picture in which Pitt, so often Gillmy’s butt, figures in a favour- 
able light ; The Bridal N ight ; The Apotheosis of Uoohe, which 
concentrates the excesses of the French Revolution in one view ; 
The Kurseiy with Britannia reposing in Peace ; The First Kiss 
these Ten Years (1808), another satire on the peace, which is said 
to have greatly amused Na^iolion ; The Handwritiug upon the 
Wall ; The Oonfedcrated Coalition, a fling at the coalition which 
super^ed the Addington Ministry ; Uncorking Old Sherry ; The 
Plum-Pudding in Danger; Making Decent, i.s.. Bread-bottomites 
getting into the Grand Costume ; Comforts or a Red of Roses ; 
view of the Hustings in Covent Garden ; Phaethon Alarmed ; and 
Pandora opening her Box. The miscellaneous series of caricatures, 
although they nave scarcely the historical imnortanue of the 
political series, are more readily intelligible, ana are even more 
amusing. Among the finest are — Shakespeare Sacrificed ; Flemish 
Characters (two plates) ; Twopenny Whist ; Oh ! that this too solid 
flesh would melt; Sandwich Garrets; The Gout; Comfort to the 
Coins ; Begone Dull Care ; The Cow-rock, which gives humorous 
expression to the popular drra<l of vaccination ; DiSetanti Theatri- 
cals ; and Harmony before Matrimony and Matrimonial Harmonics 
—two exceedingly good sketches in violent contrast to each other. 

A selection of Gillray’s works appeared in parts in 1818 ; but 
the first good edition was Thomas McLean's, which was publiihed 
with a key, in 1880. A somewhat bitter attack, not only on 
Gillray’s character, but even on his genius, amieared in the 
Alhenceum for October 1, 1681, which was succesuhlly refuted by 
J. Landseer in the Aihenoeum a fortnight later. In 1861 Hen^ 
G. Bohn put out an edition, from the original plates, in a hand- 
some foke, the coarser sketches being publiriied in a sepaiate 
volume. For this edition Thomas Wnght and R. H. Evans wrote 
a valuable oommentury, which is a good mirtoty of the times embraced 
by ^e caricatures. T^he next edi&n, entitle The Works of Jmsm 
Oillray, Me Cairteaturist : vsUh the Story of his Lifs emd Mao' 
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IGhitto 4iid Windns, 1871), wu 12 mi woik of Thomai WrigH •nd, 
oj its popnlAT expodtion and narrative, introdnoad Qillniy to a 
yofy large eirole formerly ignorant of him. Thia edition, which 
is complete in one volume, contains two portraits of Gillray, and 
upwards of 400 illostrationB. Mr J. J. Cartwright, in a letter to 
the Acadmy (Feb. 28, 1874), drew attention to the existence of a 
MS. vdlnme, in the British Museum, containing letters to and from 
Gillray, and other illustrative documents, lie extracts he gave 
were used in a valuable article in the Quarkrly EttfUw for April 
1874. See also the Aoadmy for Feb. 21 and May 18, 1874. 

For a oontemporary life of OlllnrA lee George Stealev’e notice In hli edition 
of Bn/tuCt BietUmar^ c/Pawferj. There Is a md aeoonnt of him In Wrlsht's 
Stttorif 0 f Om*katut$ tmd Grotesgut in LUtraatm and Ari, 1865. See also the 
article Oauoatuu. 

OILLTFLOWER, a popular nax^e applied to various 
flowers, but principally to the dove, Dianthus CaryapAj/lltu, 
of which the oamatiou is a cultivated variety, and to the 
stock, MaUhiola incana^ a well-known garden favourite. 
The word is sometimes written gilliflower or gilloflower, and 
is reputedly a corruption of July-flower, ^‘so called from 
the month they blow in.” Phillips, in his Flora Historical 
remarks that Turner (1668) calls it gdouer, to which 
he adds the word stock, as we would say gelouers that grow 
on a stem or stock, to distinguish them from the dove- 
gdouers and the wall-gdouers. Qerard, who succeeded 
Turner, and after him Parkinson, calls it gilloflower, and 
thus it travelled from its original orthography until it was 
called July-flower by those who knew not whence it was 
derived.” Dr Prior, in his useful volume on the Popular 
NaTMs of British Plants^ very distinctly shows the origin 
of the name. He remarks that it was formerly s^t 
gyllofer and gilofre with the o long, from the French 
66, Italian garofalo (M. Lat gari^urn) corrupted from 
the Latin Caryophyllum^ and referring to the spicy odour 
of the flower, which seems to have been used in flavouring 
wine and other liquors to replace the more costly dove of 
India. The name was originelly given in Italy to plants 
of the pink tribe, ospecially the carnation, but has in 
England been transferred of late years to several cruciferous 
plants.” The gillyflower of Chaucer and Spenser and 
Shakespeare was, as in Italy, Dianthus Caryophylius ; that 
of later writers and of gardeners Mathiola, Much of the con- 
fusion in the names of plants has doubtless arisen from the 
vague use of the French terms girofth^ oeUlet^ and uiolette^ 
which were all applied to flowers of the pink tribe, but in 
England were subsequently extended and Anally restricted 
to very different plants. The use made of the flowers to 
impart a spicy ikvour to ale and wine is alluded to by 
Chaucer who writes — 

And many a dove gilofre 
To pnt in ale ” ; 

^0 by Spenser, who refers to them by the name of sops 
in wine, which was applied in consequence of their being 
steeped in the liquor. In both these cases, however, it is the 
dove-gillyflower which is intended, as it is also in the pass- 
age from Ghrard, in which he states that the conserve made 
of the flowers with sugar ** is exceeding cordial!, and wonder- 
fully above measure doth comfort the heart, being eaten 
now and them” The prindpal other plants which bear the 
name are the wallflower, Cheiranthm Cheiri, called wall- 
gillyflower in old books ; the dame’s violet, Htrpcris maU 
ronalis^ called variously the queen’s, the rogue’s, and the 
winter gillyflower ; the ra^^ robin. Lychnis ftos cuculi, 
called manh-gillyflower; tlm water-violet^ Hottonia paluB^ 
fm, o^ed water-gillyflower; and the thrift, Armeria 
^gari^ called sea^^yflower. As a separate designation 
it has in modem times been chiefly appli^ to theii^Atofa 
or stock, but it is now very little nsem 

OILPIN, Bbbnabd (1517-1583), rector of Honghton- 
le-Sprin£^ distinguished by the uunsnal way in which be 
oazried out his conception of the duties of a Christian pastor, 
was descended from a Westmoreland family, and was l»om 
at Sentmero in 1517. At Oxford he first adhered to the 
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conservative side, and defended the doctrines of the church 
against Hooper ; but his confidence was somewhat shaken 
by another public disputation which he had with Peter 
Martyr. In 1552 he preached before King Edward VL a 
sermon on sacrile^ which was duly published, and displays 
the high ideal which even then be had formed of the elexic^ 
office ; and about the same time he was presented to the 
vicarage of Norton, in the diocese of Durham, and obtained 
a licence, through William Cecil, as a general preacher 
throughont the kin^om as long as the king lived. Instead 
of settling down in England, however, he resided his 
vicarage, and went abroad to pursue his theologicu investi- 
gations, and if possible satisfy his mind on some disputed 
matters. He carried ont this intention at Louvain, Antwerp^ 
and Paris ; and from a letter of his own, dated Lonvain, 
1554, we get a glimpse of the quiet student rejoicing in an 
exodlent library bdonging to a monastery of Minorites.” 
Returning to England tow^s the close of Queen Mary’s 
reign, he was invested by his uncle, Dr Tonst^l, bishop of 
Durham, with the archdeaconry of Durham, to which the 
rectory of Efflngton was annexed, llie freedom of his 
attacks on the vices, and especially the clerical vices, of his 
times excited hostility against him, and he was formally 
brought before the bishop on a charge consisting of thir- 
teen articles. Tonstall, however, not only dismissed the 
case, bnt presented the offender with the rich living of 
Houghton-le-Spring ; and when the accnsation was again 
brought forward, he again protected him. Enraged at this 
defeat, Gilpin’s enemies laid their complaint before Dr 
Bonner, bishop of London, and he immediately gave orders 
for his apprehension. Upon this Gilpin prepared for mar 
tyrdom ; and, having ordered his house-steward to provide 
him with a bug garment, that he might goe the more 
comely to the stake,” he set out for London. Providentially, 
however, he broke his leg on the .journey, and his arrival 
was thus delayed till the news of (j^ueen Mary’s death freed 
him from further danger. He at once returned to Houghton, 
and there he continued to labour till his death in 1583. 
When the Roman Catholic bishops were deprived, he was 
offered the see of Carlisle ; bnt he declined the honour. At 
Houghton his course of life was a ceaseless round of bene- 
I volent activity. His hospitable manner of living was the 
I admiration of all In his household, he spent “ every fort- 
night 40 bushels of com, 20 bushels of malt, and an ox, 

I besides a proportional quantity of other kinds of provisions.” 
Strangers and travellers found a ready reception ; and even 
their horses were treated with so much care that it was 
humorously said that, if one were turned loose in any port 
of the countiy, it would immediately make its way to the 
rector of Houghton. Every Sunday from Michaelmas till 
Easter was a public day with Gilpin. For the reception of 
his parishioners be had three tables well covered, — one for 
gentlemen, the second for husbandmen, the third for day- 
labourers ; and this piece of hospitality he never omitted, 
even when losses or scarcity ma^ its continuance difficult 
I He built and endowed a grammar-school at a cost of up 
wards of £500, educated and maintained a large nnmber 
of poor children at his own charge, and provided the more 
promising pupils with means of studying at the nniversitiea 
So many young people, indeed, flocked to his school that 
there was not accommodation for them in Houghton, wd 
he had to fit up part of his house as a boarding establish- 
ment Grieved at the ignorance and superstition which 
the remissness of the dmgy permitted to flourish in the 
neighbouring parishes, he used everv year to visit the most 
neglected parts of NorthnmberlanA Yorkshin, Ohesbke, 
Westmorelrad, and Cumberland ; and that hit own fleck 
xni^ht not suffer, he was at the expense of a censtant 
asiustant Among his parishioners he was looked up tn 
as a judge, and did great service in preventing law-siufci 
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amongst them. If an indoatrions man suffered a loss, he 
delight^ to make it good ; if the harvest was bad| he was 
liberal in the remission of tithes. And all this he was 
enabM to do because his frugality was as great as his 
generosity; for his rectory was worth no more than £400 
a year. The boldness which he could display at need is 
well illustrated by his action in regard to duelling. Find- 
ing one day a chaUenge-glove stuck up on the door of a 
church where he was to preach, he took it down with his 
own hand, and proceeded to the pulpit to inveigh against 
the unchristian custom. 

A life of Bernard Qilpin, written Geoige Carleton, bishop of 
Chichester, who had been a pujul of Gilpin's at Houghton, wilt be 
found in Bates's Fiice Seieetorum eiltguot Virarum, &o., London, 
1681. A translation of this sketch hr William Frcake, minister, 
was published at London, 1629 ; and in 1862 it was reprinted in 
Glasgow, with an lutroductonr essay by Edward living. It forms 
•ne of the lives in Christopher Wordsworth’s JSeclenastieal Biography 
(vol. Hi., 4th edit.), having been compered with Carleton's Latin 
text. Anotlier biography of Giliun, wnich, however, adds little to 
Bishop Carleton's, was written by 'William Gilpin, M.A., pre- 
bendary of Ailsbnry, London, 1768, and 1864. 

GILPIN, William (1724-1804), author of several 
wi»rks on the scenery of Great Britain, was bom at Carlisle 
in 1724. He was educated at Oxford university, and, 
after holding for some time a small curacy in the north 
of England, established a school for sons of gentlemen at 
Cheam in Surrey. Among his pupils were Viscount 
Sidmouth, Lord Bexley, and Mitford, the author of the 
HUiory of Greece^ the last of whom presented him, when 
he had resolved to retire from teaching, with the living of 
Buldre, near the New Forest, Hampshire. Gilpin died there, 
April 5, 1804. He is author of a L\fe of Bernard Gilpin^ 
several miscellaneous religious publications, and lives of a 
number of the Befoimers, but is chiefly known for his works 
on the scenery of various parts of England and Scotland, 
illustrated by tasteful engravings in aquatint executed by 
himself. 

The principal of these works are— TViC Mver Wye and Southmi 
Bistriets of Wales, 1782; The Lake C<nmtry, 1789; Ohsertxdions on 
Ficluresqve Beauty made in (he year 1776 in several parts of Great 
Britain, partieuXarly the Highlands <f Scotland, 1778 ; two corre- 
mndii^ volumes on the Lakes qf Cumherland and Westmoreland ; 
Forest ^nery, 1791 ; Three Essays on Picturesque Beauiy, with a 
Poem on Landscape PaiiUvtig, 1782; Enays on Prints and Early 
Engravings; Western Parts qf England and Isle pf Wight, 1798; 
and The Coasts of HampMre, Sussex, and Kent, published post- 
humously. 

GIL VICENTE. See Vicbote, Oil. 

GIN, the name commonly given to an aromatised spirit 
for drinking, varieties of which are also known as Geneva, 
H ollands, and Schiedam. Gin is an abbreviation of Geneva, 
both being primarily derived from the French gmikm^e 
(juniper), from the fact that the characteristic flavouring 
ingredient of the spirit ils juniper berries. Gin was origin- 
ally and is still largely a Dutch compounded liquor, but it 
has long been a favourite stimulant beverage with die lower 
orders in London and other large English towns ; and it is 
manufactured on a great scale by English rectifiaia. As 
each separate distiller varies to some extent the materials 
and proportions of ingredients used in the preparation of 
gin, the varieties of the beverage are numerous ; bat gene- 
rally a dear distinction exists between Hollands or Dutch 
gin and English gin. In the manufacture of Hollands a 
mash is prepared consisting of say 112 lb of malted here 
or Ugg and 228 lb of rye meal, with 460 gallons of water, 
at 162^ Fahr. After infusion a proportion of cold water is 
added ; and when the heat is reduced to about 80^^ the 
wholes about 600 gallons, is run into the fermenting viit» to 
which about half a ^lon of yeast is added. Fermentation 
qieedily ensues^ and in about two days the attenuation is 
eomplsSk t flibnin fr at this stage nearly one-third of the 
mochai^ matter in the liquor is nudeoompoeed. The 


special features of the fermentation are the small prpportbn 
of yeast employed and the imperfect attenuation of the 
worts. The wash so obtained is distilled, and the resulting 
low wine is redistilled, with the addition of juniper berriea 
and a little salt, sometimes with the addition of hops. 
Dutch gins vary much one from anotiier, but generallv they 
are much purer and mellower liquors than the more high^ 
flavoured and frequently adulterated British gins. Good 
qualities of the latter have as their basis plain grain spirit 
from the ordinary whisky distilleries, the following bmg 
an example of a mixture for distillation : — 

800 gallons of low wines. 47 lb crushed almond cake. 

660 „ rectified spirit 2 „ angelica root. 

95 lb Juni]>er berries. 6 „ powdered liquorice. 

95 ,, coriandors. 

There is, however, much variation in the ingredients 
employed, and several other flavouring substances — notablv 
cardamoms and cassia or cinnamon — are freely employeoL 
A kind of gin is also prepared by mixing proportions of 
essential oils by agitation with tdain spirits without any 
redistillation, and much inferior liquor is said to be made 
with oil of turpentine and aromatic substances without the 
use of juniper berries at alL To prevent the cloudiness or 
turbidity that would arise in these inferior beverages when 
mixed with water, they are fined with alum, potassium car- 
bonate, acetate of lead, or sulphate of zinc. To give facti- 
tious pungency and mellowness to such drinks, grains of 
paradise and Cayenne pepper are freely used, and the 
absence of spirit is also covered by the use of sugar. What 
is known as cordial gin is usually more highly aromatized 
than the other varieties, and sweetened so that it really 
ought to be classed as a coarse liqueur. In thirty-eight 
specimens of gin examined by Dr Hassall, the alcoholic 
strength of which ranged from 22*35 to 48*80 degrees, and 
the sugar present varied between 2*43 and 9*38 per cent., 
seven were found to contain Cayenne pepper, two had 
cinnamon or cassia oil, and nearly all contained sulphates. 
From the fact that the essential oil of juniper is the most 
powerful of all diuretics, gin is frequently prescribed in 
diseases of the urinary organs. Its benefici^ ^ects in such 
cases is most marked ; but, on the other hand, the grossly 
sophisticated liquors which are largely consum^ under the 
name of gin are most detrimental in their effects. In the 
early part of the 18th century gin-shops multiplied with 
great rapidity in London, and the use of the beverage 
increased to an extent so demoralizing that retailers actually 
exhibited placards in their windows intimating that there 
people might get drunk for Id., and that clean straw in 
comfortable cellars would be provided for customers. The 
legislature was obliged to interfere in order to try to curb 
the tide of debauchery, and what is known as the Gin Act 
was passed in 1736, under the provisions of which, dealers 
were prohibited from selling gin and other spirits in quanti- 
ties less than 2 gallons without a licence of £50, and an 
excise duty of 208. was charged on each gallon. The opera- 
tion of the Act, however, gave rise to much confusion, to 
illicit trad4, and to gin riots, and after a lapse of seven 
years the statute was repealed. 

GINCKELL, Godabt tan (1640-1703), first earl of 
Alidone, general, was bom in Guelderland about 1630 or 
ItiO*;, He was the head of an ancient and noUe family, 
and bore the title of Baron van Beede. In his youth he 
entered the Dutch army, and in 1688 he followed William 
prince of Orange in his expedition to Enj^nd. In the 
following year he distinguished himself by a memoraUe 
ex{doit-<^the pursuit, defeat, and capture of the Soottiih 
zBgiment whi<^ had mutinied at Ipswich, and was morching 
across tiie fens to their native land. It was the alarm ex- 
cited by this mutiny that facilitated the paisingcf the first 
Mutiny Act In 1690 Ginckell accompanied william HI* 
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to Ireland, and oammanded a body of Dutch oaTalry at the 
battle of the Boyne, On the Idng’e return to England 
Qeneral Oinokell was entrusted with the conduct of the 
war. He took the field in the spring of 1691, and estab- 
lished his headquarters at Mullingar. Among those who 
held a command under him was the marquis of Ruvigny, 

• the recognized chief of the Huguenot refugees. Early in 
J une Qinckell took the fortress of Ballymore, capturing the 
whole garrison of 1000 men. The English lost only 8 men. 
After reconstructing the fortifications of Ballymore, the 
army marched to Athlone, then one of the most important 
of the fortified towns of Ireland. The Irish defenders of 
the place were commanded by a distinguished French 
general, Saint>Buth. The firing began on June 19th, and 
on the 30th the town was stormed, the Irish army retreat- 
ing towards Galway, and taking up their position at Aglirim. 
Having strengthen^ the fortifications of Athlone and left 
a girrison there, Ginckell led the English, on July 12th, 
to Aghrim. An immediate attack was resolved on, and, 
after a severe and at one time doubtful contest, the crisis 
was precipitated by the fall of Saint-Ruth, and the dis- 
organized Irish were defeated and fled. A horrible 
slaughter of the Irish^ followed the struggle, and 4000 
corpses were left unburied on the field, besides a multitude 
of others that lay along the line of the retreat Galway 
next capitulated, its garrison being permitted to retire to 
Limerick. There the viceroy, Tyrconnel, was in command 
of a large force, but his sudden death early in August left 
the command in the hands of General Sursfield and the 
Frenchman D’Usson. The English army came in sight of 
the town on the day of Tyrconnel’s death, and the bombard- 
ment was immediately begun. Ginckell, by a bold device, 
crossed the Shannon and captured the camp of tlie Irish 
cavalry. A few days later he stormed the fort on lliomond 
Bridge, and after difficult negotiations a capitulation was 
signed, the terms of which were divided into a civil and a 
military treaty. Thus was completed the conquest or 
pacification of Ireland, and the services of the Dutch 
general were amply recognized and rewarded. He received 
the formal thanks of the House of Commons, and was 
created by the king first earl of Atldone and baron of 
Aghrim. The immense forfeited estates of the earl of 
Limerick were given to him, but the grant was a few years 
later revoked by the English parliament. The earl con- 
tinued to serve in the English army, and accompanied the 
king to the Continent in 1693. He fought at Landen, and 
assisted in destroying the French magazine at Givet, In 
1702 he took command of the Dat(£ serving under the 
duke of Marlborough. He died at Utrecht, February 10, 
1703, On the death of the ninth earl without issue in 1 844, 
the title became extinct, 

GINGER (French, Gingembrei German, Ingioer)^ the 
rhizome or underground stem of Zingiber officimltf Roscoe, 
a perennial reed-like plant growing from 3 to 4 feet high. 
Tile flowers and leaves are borne on separate stems, those 
of the former being shorter than those of the latter, and 
averaging from 6 to 12 inches. The flowers themselves are 
borne at the apex of the stems in dense ovate oblong cone- 
like spikes from 2 to 3 Inches long, composed of obtuse 
strongly-imbricated bracts with membranous mateins, each 
bract endosinff a single small sessile flower. The leaves are 
alternate, bri^t green, smooth, tapering at both ends, with 
very short petioles. The plant, though unknown in a wild 
state, is considered with very good reason to be a native 
of the warmer parts of Asia, over which it has been culti- 
vated from an early period, and the rhizome* imported into 
England. From Asia the plant has spread mto the West 
Indies, South America, western tropical Africa, and 
Anstralia. 

The use of ginger as a spice has been known from very 
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early times ; it was supposed by the Greeks and Romans to 
be a product of southern Arabia, and was received by them 
by way of the Red Sea; in India it has also been known 
from a very remote period, the Greek and Latin names 
being derived from the Sanskrit FlUckiger and Hanbuiy, 
in their PharriMCogTajMa^ give the following notes on the 
history of ginger. On the authority of Vincent’s Ccmmeree 
and Navigation of the AndmU^ it is stated that in the list 
of imports from the Red Sea into Alexandria, which in the 
second century of our era were there liable to the Roman 
fiscal duty, ginger occurs among other Indian spices. So 
frequent is the mention of ginger in similar lists during the 
Middle Ages, that it evidently constituted an important 
item in the commerce between Europe and the East. It 
thus appears in the tariff of duties levied at Acre in Pales- 
tine about 1173, in that of Barcelona in 1221, Marseilles in 
.1228, and Paris in 1296. Ginger seems to have been well 
known in England even before &e Norman Conquest, being 
often referred to in the Anglo-Saxon leech-books of the 
11th century. It was very common in the 13th and 14th 
centuries, ranking next in value to pepper, which was then 
the commonest of all spices, and costing on an average 
about Is. 7d. per 9>. Three kinds of ginger were known 
among the merchants of Italy about the middle of the 14th 
century: — (1) Belledi or Baladi, an Arabic name, which, 
as applied to ginger, would signify country or wild, and 
denotes common ginger; (2) Colombino^ which refers to 
Columbum, Kolam, or Quilon, a port in Travancore, fre- 
quently mentioned in the Middle Ages ; and (3) 2iIicc!iino^ 
a name which denoted that the spice had been brought from 
or by way of Mecca. Marco Polo seems to have seen the 
ginger plant both in India and China between 1280 and 
1290. John of Montecorvino, a missionary friar who 
visited India about 1292, gives a description of the plant, 
and refers to the fact of ^e root being dug up and trans- 
ported. Nicolo di Conto, a Venetian merchsfnt in the early 
part of the 15 th century, also describes the plant and the 
collection of the root, as seen by him in India. Though the 
Venetians received ginger by way of Egypt, some of the 
superior kinds were taken from India overland by the Black 
Sea. The spice is said to have been introduced into 
America by Francisco de Mendoza, who took it from the 
East Indies to New Spain. It seems to have been shipped 
for commercial purposes from San Domingo as early as 1 585, 
and from Barbados in 1664 ; so early as 1547 considerable 
quantities were sent from the West Indies to Spain, 

Ginger is known in commerce in two distinct forms, 
termed respectively coated and uncoated ginger, as having 
or wanting the epidermis. For the first, the pieces, which 
are colled ‘‘races” or “hands,” from their irregular 
palmate form, are washed and simply dried in the sun. In 
this form ginger presents a brown, more or less irregularly 
wrinkled or striated surface, and when broken shows a dark 
brownish fracture, bard, and sometimes homy and resinous. 
To produce uncoated ginger the rhizomes are washed, 
scraped, and sun-dried, and are often subjected to a system 
of bleaching, either from the fumes of burning sulphur or 
by immersion for a short time in a solution of chlorinated 
lime. The whitewashed ap^rance that much of the ginger 
has, as seen in the shops, u due to the fact of its being 
washed in whiting and water, or even coated with sulphate 
of lime. This artificial coating is supposed by some to give 
the ginger a better appearance ; it often, however, coven 
an inferior quality, and can readily be detected by the ease 
with which it rubs off, or by its leaving a wWte powdery 
substance at the bottom of Ihejar in which it is contained. 
Uncoated ginger, as seen in trade, varies from single joints 
an inch or leu in length to fiattisb irregularly branched 
piecu of several joints, the “races” or “ hands,” and from 
3 to 4 inobu long ; each branch has a depression at its 
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nunniit diowing the former attachment of a leafy stem. 
The odour, when not whitewashed, is a pale buff; it is 
somewhat rough or fibrous, breaJdng with a short mealy 
fracture and presenting on the surfaces of the broken parts 
numerous short bristly fibres. 

The British market derives its supply of ginger from 
various parts of the world. The principal sorts, however, 
or those most commonly found in commerce, are Jamaica, 
Cochin, Bengal, and African, though each of these in its 
turn has its several varieties and qualities. The best or 
most valued kind of all is the Jamaica, and next to it the 
Cochin. For ordinary purposes uncoated ginger is con- 
ridered the best ; the largest and finest pieces, of a pale buff 
colour both outside and inside, and cutting softly and evenly, 
are considered the most valuable. The chief sources of 
supply are the East and West Indies, Sierra Leone, and 
Egypt 

The principal constituents of ginger are starch, volatile oil (to 
which the characteristic odour of the spice is due), and resin (to 
which is attributed its pnngencv)* Its chief use is as a condiment 
or spice, but as an aromatic and stomachic medicine it is also used 
internally. “The stimulant, aromatic, and carminative properties 
render it of much value in atonic djspcjMia, esjiecially if accom- 
panied with muclk flatulence, and as an acQuiict to puxgative medi- 
cines to correct griping.** Externally applied os a nK>efacient, it 
has been found to relieve headache and toothache. The rhizomes, 
collected in a young green state, washed, scraped, and preserved in 
iqrrup, form a delicious preserve, which is largely exported both 
from the West Indies and from Chino. Cut up into pieces like 
lozenges, and 2 )reBerved in sugar, ginger also forms a very i^:eeable 
sweetmeat. (J. R. J.) 

GINGHAM is a woven cotton fabric, of a close stoutish 
texture, the distinguishing characteristics of which are that 
it is a plain (i.e., untwilled) cloth, woven into yam-dyed 
stripes or checks of two or more colours. In some cases as 
many as seven or eight colours are introduced in the warp 
and weft of a gingham ; but no patterns are made that 
cannot be woven in a common plain loom. Gingham was 
originally an Indian product, but its manufacture was early 
introduci^ into the Lancashire and Glasgow districts ; and 
during the first half of the present centuiy the trade formed 
an important feature in the textile industries of the latter 
locality — the demand for the fabric coming chiefly from the 
United States and the West Indies. The trade distinction 
of gingham is now to a large extent superseded by other 
terms. 

GINOUE^ PiERRR Louis (1748-1815), the author 
of the Histoire liiteraire d^ltalie^ was boro on 25th April 
1748 at Rennes in Brittany. He was educated at a Jesuit 
college in his native town, but he owed most of his literary 
tastes and accomplishments to his father, who early imbued 
him with a love of music and the languages of England and 
Italy. His first literary effort, a poetical piece entitled 
ConfemoH de Zulme, brought him into notice among the 
literary coteries of Paris, from the circumstance that, when 
published at first anonymously, it was claimed by six or seven 
different authors. Though the value of the piece is not 
veiy great, it is Ginguen^h j^tic^ ckef d'ctuwre. The part 
he took as a defender of Piccini against the partisans of 
Gluck made him still more widely known ; and the reputa- 
tion he acquired as a promising political writer secured em- 
ployment for him in the public service in 1780. He hailed, 
however, the first symptoms of theRevolntion, joined Rabaut, 
St Etienne, and Cerntti in producing the VillageoUe^ 
and celebrated in an indifferent ode the opening of the 
states-generaL A more creditable effort was his Lettre$ stir 
Us Cosrfessums de J, J. Satmeau^ 1701, in which he 
defended to the uttermost the life and principles of bis 
entlior. Befosing to coimtenance the excesses of the 
Bevolntion, he was thrown into prison, whence he only 
eae^Md with life by the downfall of Robespierre. Seme 
time after Us libesation be amisted, as directo]>general of 
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the “eominission executive de rinstraolion pubB y ie,” in 
reonaniaing the system of puUio instruction, when the 
Institute was established in 1796, he was elected a member 
of the division called the academy of moral and political 
sciences. In 1798 the directory ap^inted him minister 
plenipotentiary to the king of Sardinia, whose ruin, begun 
by force of arms, they had determined to complete by 
treachery. A less promising tool could not have been 
found for carrying out their design. After fulfilling his 
duties for seven mouths, very little to the satisfaction of 
his employers, Ginguen4 retired to his country house of 
St Prix, in the valley of Montmorency, and there he prose- 
cuted his literary labours till the Revolution of the 18th 
Brumaire called him once more before the world. He was 
appointed a member of the tribunate, which made a ^ow 
of maintaining democratic opposition to the first consul ; 
but Napoleon, finding that he was not sufficientlpr tract- 
able, had him expelled at the first “ purge,” and Ginguend 
once more joyfully returned to his favourite pursuits. 
These were now more than ever a necessity of life to him, 
as bis only other source of income was the small endow- 
ment attached to his seat in the Institute. Fortunately 
he was nominated one of the commission charged to con- 
tinue the literary history of France, which hod been brought 
down by the Benedictines to about the close of the 12th 
century ; and the three volumes of this series which ap- 
peared in 1814, 1817, and 1820 are for the most part the 
result of his labours. But the work by which Ginguend 
will be longest remembered is his Histoire liitkraire d^Jtalie 

S D vols. 8vo, 1811-1819), to which he was putting the 
nishing touches when he was cut off by a painful 
disease, November 16, 1815. The first six volumes ap- 
peared before their author’s death ; the seventh is entirely 
his except a few pages ; and of eighth and ninth he 
wrote atout a half, the other half being composed by Solfi, 
and revised by DaunotL The success of the history in 
Italy was astonishing : editions were published in various 
parts of the peninsula, with notes and comments by the 
best scholars, and throe translations appeared respectively 
at Milan, Naples, and Venice. 

Ginguen4 was originally led to make Italian literature 
his special study by finding how ill that subject was under- 
stood, and how little it was appreciated, by his countrymen. 
In the composition of his history he was guided for the most 
part by the great work of the Jesuit Tiraboschi, but he 
avoids the prejudices and party views of his model His 
own style, though occasionally forcible and eloquent, is not 
unfrequently too tame for the subject, and he often tres- 
passes on his reader’s patience by over-minuteness of detail ; 
but these faults are more than atoned for by fine critical 
discernment, impartiality, and freedom. On the score of 
accuracy, indeed, Ginguend sometimes offends, but seldom 
in matters of great moment ; and his slips are such as are 
almost inevitable to a foreigner, who could hardly be said 
to have even seen the countxy whose literary history he 
relates. The Italians felt grateful to him for having placed 
their literature in its proper light, and readily forgave the 
excessive eulogies which he passed on many of their writers, 
whose very names had been forgotten in their own country. 

Baring the latter years of his life Oingaen^ wrote extensively for 
the nrrsB. and ha edited the JDieads philosopkique, polUigue, et lit' 
Uraxre^ till it was suppressed by N aiwleon in 1 ml. He contributed 
largely to the Biographic tinxveraelU^ the Mtrewre de Franee, and 
the BwydopCdU mithodique ; and he edited the works of dhamfort 
and of Lebrun. Among hia minor prodnetiona are an opera. Pm- 
pmin ou le Tutmr myslUii, 1777; £a Satire dee SaHree, 3778; Be 
faeUortU de Babelaie dtme la revolution prisente, 1791; Be M, 
NsekoTf 1795; Fables inidites, 1834. See “]Aloge de GingnenC 
by Dader, in the Mimoires de VlnsHhU, tom. vii. ; “ Disooors" hf 
M. Baunon, prefixed to the fid edit of the HisL litL 
D. J. Garat, Noliee eur la vie it les ounrages de P, L, Chiingisi$ 
Paris, 1817 
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OINSENO, the root of a speoiee of Pwmx (P. 

Meyer), belonging to the natural order Araliaceat, ie a rery 
eelebratad O^eee medicine. The demand ie so great 
that many other roots are substituted for it, notably 
that of Fanaa gurnguffolium, Linn., distin^ished as 
American ginsengs and imported from the United States. 
At one time the ginseng obtained from Manchuria was 
considered to be the finest quality, and in oonsequence 
became so scarce that an imperial edict was issued pri^bit- 
ing its collection. That prepared in Oorea is now the most 
esteemed variety. The root of the wild plant is preferred 
to that of cultivated ginseng, and the older the plant the 
better is the quaUty of the root considered to be. Lockhart 
states that aU the ginseng collected in the Chinese empire 
b imperial prororty, and b sold to those who have the 
privilege of dealing in it at its weight in J^ld. Great care 
Is taken in the preparation of the drug. The account given 
by Ecempfer of the preparatiou of nincbin, the root of Stum 
ninsi, Thunb., in the Corea, will give a good idea of the 
preparation of ^nseng, ninsi being a similar drug of sup- 
posed weaker virtue, obtained from a different plant, and 
often confounded with ginseng. “In the beginning of 
winter nearly all the population of Sjansai turn out to 
coUect the root, and make preparations for sleeping in the 
fields. The root, when collected, is macerated for three 
days in fresh water, or water in which rice has been boiled 
twice ; it b then suspended in a closed vessel over the fire, 
and afterwards dried, until from the base to the middle it 
assumes a hard, resinous, and translucent appearance, which 
b considered a proof of its good quality.” 

Ginseng of good quality generally occurs in hard, rather 
brittle, translucent pieces, about the size of the little finger, 
and varying in bzi^h from 2 to 4 inches. The taste b 
mucilaginous, sweetish, and slightly bitter and aromatic. 
The root b frequently forked, and it b probably owing to 
thb circumstance that medicinal properties were in the first 
place attributed to it, its resembbnce to the body of a 
man being supposed to indicate that it could restore virile 
power to the aged and impotent In price it varies from 
6 or 12 dollars to the enormous sum of 300 or 400 dolbrs 
an ounce. Boot of thb quality can of course only be pui> 
chased b^ the most wealthy, and the greatest care b taken 
of such pieces by the vendors. 

Lockhart giyes a graphic description of a visit to a ginseng mer- 
chant. Opening the outer box, the merchant removed BeveraTpaper 
roeb wmoh appeared to fill the box, but under them was a second 
X, or perhaps two small boxes, which, when taken out, showed 
the bottom of the bm box and all the intervening space filled with 
more paper parceb. ^ese parcels, he said, ** conudned quicklime,, 
for the purpose of absorbing any moistore and keeping the boxes 
quite d^, toe lime being packed m pimer for the sake of cleanli- 
ness. The smaller box, which held the ginseng, was lined with 
sheet-lead : the ginseng further enclosed in silk wrappen was kept 
in little sHken-oovered boxes. Taking up a piece, he would request 
hb visitor not to breathe upon it, nor handle it ; he would mbto 
upon the many merits of the drag and the cures it had effected. 
The cover of the root, according to its qualit^^ was silk, either 
embroidered or plain, cotton cloth, or paper.” in Chimi the gin- 
seng b often sent to fiiends as a valuable present ; in such cases, 
** acoompanying the medicine b usually given a small, beantifully- 
finbhed donbb xettle, in which the ginaeng b prepare as follows. 
The inner kettle b made of silver, and between thb and the outdde 
veas^ whioh b a copper jaoket, b a small space for holding water. 
The aUver kettle, wmoh fits on a ring near the top of the outer 
covering, has a oup-like cover in whioh rice b pboed with a little 
water ; the ginseng b put b the inner vessel with wster, a cover b 
placed over the whob, and the apparatus b put on the fire. When 
the rioe in the cover b salBcbntly oodced, the medicine b ready, 
and b then eaten by the patbnt, who drinks the ginseng tea at the 
tame time.** The dose or the root b from 60 to W grains. During 
the nae of the drug tea-drinkiiig b forbidden for at least a month, 
but no other change b made in the diet It b takJsn 1 n the morning 
before breakfast, from three to eight days together, and sometimes 
it b taken in the evening before going to bed. 

At one time it was proposed m some Bussbns to establish gin* 
•sag j^tations, with the vbwof growing the root as animpoitiuit 
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artibb of trade with China. Ginseng b also cultivated b Japan, 
having been introduced fiom Cotea ; but, although it grows mors 
loxonantly there than b its native country, the root b considered to 
be much less active. Thb may be due to the fact that, while b the 
mountains of Corea the root b perennial, b Japan the plant runs 
to seed the first year, and beoomea annusL fioropeane have hitherto 
failed to discover any remarkable properties b the drug. Dr Porter 
Smith, however, mentions having seen some cases m whioh life 
appeared to be prolonged for a time by its use ; and M. Maaok states 
that one of the Cosaacks of hb party, having chopped off a finger 
accidentally with an axe, applied obtment made from ginseng, and 
the wound healed rapidly. Its properties, which may M likenM to 
thoae of the mandrake of Scripture, are perhaps dependent b great 
measure upon the faith of the patient 

See Porter Smith, Chinese Materia Medina^ p. 108; E^^aris sn 
Trade at the Treaiy Parts China^ 1868, p. 68 ; Lockhart, Ifed. 
Missionary in China, 2d ed., p. 107 ; Pull, tie la SocUtt Jmvsriale 
de Nat. de Moscow, 1865, No. 1, pp. 70>76; Pharmaoeuticat Jour* 
nod, (2), vol. iii. pp. 197, 888, (2\ vol. b. p. 77 ; Lewb, Materia 
Medica, p. 824; Jowmal qfBoUmy, 1864, p. 820 ; Geoflroy, Traoi. 
de MaterU Mediodle, t it p. 112 ; Louroiro, Flora CoehMUnensie, 
p. 656 ; Kcsmpfer, Ameenitates Exotiece, p. 824. 

GIOBERTI, ViNOBNZO (1801-1852) the ablest philo- 
Bophical writer of modem Italy, and one of the most inte- 
restbg actors m the recent history of the country, was 
bom in Turin on the 5th April 1801, the only child of 
parents in moderate circumstances there, and was educated 
by the fathers of the Oratory with a view to the priest- 
hood, to which he was ordain^ b 1825. Hb study of the 
ancient philosophers, and the fathers and doctors of the 
church, occupied him for years, during which he led a very 
retired life ; gradually, however, he took more and more 
mterest in the affairs of his country, as well as in the litera- 
ture of the day, entering warmly into the new ideas then 
beginnbg to be discussed in connexion with politics. The 
freedom of Italy from foreign masters became his rulbg 
motive in life, and thb freedom b his conception of it was 
an emancipation, not only from armed masters, but from 
modes of thought alien to its genius, and detrimental to its 
European authority. Thb authority was in hb mmd con- 
nect^ with papal supremacy, though b a way quite novel — 
intellectual rather than politicaL One must remember thb 
m considering nearly all his writings, and also m estimating 
his position, both b relation to the ruling clerical party — 
the Jesuits — and abo in rebtion to the politics of the 
court of Piedmont after the accession of CWles Albert in 
1831. He was now noticed by the king and made one 
of hb chaplains. Hb popularity and private influence, 
however, were reasons enough for the court party to mark 
him for exile ; he was not one of them, and could not be 
depended on. Knowbg this, he m 1833 asked permission 
to resign hb chaplaincy, but was suddenly arrested while 
walking with a friend m the public gardens, and, after an 
imprisonment of four months, sent out of the country in 
tiie escort of a carabineer, under decree of banishment. 
This was done without trial or process — simply, it would 
appear, by private influence of the clerical party, hb name 
being at the same time struck off the list of theological 
doctors of the college of Turin. With broken fortunes and 
ruined plans Qioberti arrived m Paris m the beginnbg of 
October 1833. A year later he went to BrusselB, where he 
spent the best period of hb life from that time to 1845, 
teaching philosophy, and assbting in the work of a college 
Bupermtended by his friend Gaggia, yet finding time^ hy 
rising early and sitting late, to write many works of gr^t 
importance m philosopmcal mquiry, but bearing a special 
relation to hb country and its i^tion. Hb spirits never 
returned to him, however, as hb whole being was bound 
up with the welfare of his native coun^. An amnesty 
having been passed by Charles Albert b 1846, Gioberti 
had liberty to return to Italy, just as Pius IX. in the 
beginning of hb pontificate manifested strongly liberal, 
sympathies. Qioberti took no step, however, till the end 
cd 1847« and did not return to hu native land till after 
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ctrtun negotiations, and the publie expression of popular 
enthusiasm in his favour. On his entrance into Tur^ 29th 
April 1 848, there was a general ouburst of this enthosiasin, 
mainly cau^, it appe^ by his unjust banishment and 
by the large oirculation of his books, especially the 
Gesuita Modemo. The dty was illuminat^ ; deputa- 
tions waited upon him j the king made him senator, but, 
having been returned both by Turin and by Genoa as 
deputy to the assembly of representatives, now &Bt meeting 
under the new constitution, he dected to sit in the lower 
chamber, for his native town. Previous to the opening he 
made a tour in various provinces, beginning at Milan and 
including Borne, where ho had three interviews with the 
liberal pope, who at that moment seemed to be the repre- 
sentative of his ideal imagined in the work Del Frimato 
morale e eivilej which Pius had read and admired. While 
he was engaged in this tour, constantly addressing the 
l>eople pubUcly, the chamber met and elected him president. 
In the same parliament sat As^lio, Cavour, and other 
liberals, and Bdbo was prime minister. At the dose of the 
same eventful year, a new ministiy was formed, headed by 
Qioberti ; but with the accession of Victor Emmanuel in 
March 1849 his active life came to an end. For a short 


time indeed he held a seat in the cabinet, though without 
a portfolio; but an irreconcilable disagreement soon fol- 
lowed, and his removal from Turin was accomplished by 
his appointment on a mission to Paris, whence he never 
returned. There, refusing the pension which had been 
offered him and all ecclesiastical preferment, he lived 
frugally, and spent his days and nights as at Brussels in 
literary labour. Many otiier exiles gathered about him, 
and the Marquis Pallavicino became 1^ bosom friend. He 
died suddenly, of apoplexy, on the 26th October 1852. 

Giobertl’s writings are more important than his political career. 
In the general hiatory of Europran philosophy they stand aiiart. As 
the speculations of Rosmiui, against which he wiote, have \mn called 
the last link added to mediasyal thought, so the system of Oioberii, 
more especially in his greater and earlier works, is unrelated to other 
modern schools of thought It shows a harmony with the Roman 
Catholic faith which oauMd Cousin to make the superficial criticism 
tliat ''Italian philosophy was still in the bonds of theology." 
BCetliod is with mm a synthetic, subjective, and psychological instru- 
ment He reconstructs, as he declares, ontology, and l^ns with 
the " ideal formula," " the Ens creates ex nihilo th6 existent" He 
is in some respects a Platonist, and transplants certain dogmata 
from the ancient idealist. He identifies reli^on with civilisation, 
and arrives in his treatise Del Frimaio morale e civile iogli Italiaiii 
at the conclusion that the church is the axis on which the well- 
being of human life revolvea His later works, the Mnnovamewlo 
and the Ptotologia^ are sometimes thought to be less affirmative in 
this matter, and there is a division in opinion among his critics 
liow far he shifted his ground under the influence of events before 
fie died. His first wore, written when he was thirty-seven, had a 
personal reason for its existence. A young fellow-exile and Mend, 
Paolo Pallia, having many doubts and misgivings as to the reality 
of revelation and a mtnre life, Qioberti at once set to work with Im 
Teoriea del Sovrawialurale^ which was his first publication (2 vols., 
1888). After this the enonnous laboun of his pen made up for the 
lateness of his commencement as an author. Philosophical treatises 
in two or three volumes, which would occupy, mnewly speaking, 
half a lifetime, followed in rapid succession, each one bang a corm- 
lary to the last. The Teorka was followed by IntreduSione alio 
Studio dolla Filoat^ in three volumes, passing thrmiigh the press 
in 1889- 40. In this work he states his reasons for nquiring a new 
method and new teiminology. Here he brings mit the doctrine 
that religion is the dii-ect expression of the idea in this life, and is 
one with true civilization in nistory. Civilization is a conditioned 
medUte tendency to perf^tion, to which religion is the final com- 
fdetion if carried out ; it is the end of the second cycle expressed by 
the second formula, the Ens redeems existences. Essays on the 
lighter and more popular subjects, Del Bello and Dd Bwmo. 
followed the hdrodudion^ but were not published as a volume till 
1846, having first appear^ in connexion with the writings of other I 
authm JM Frimaio morale e eitiU degli Italiafii andthe iW- I 
leaommi to the eame, and soon afterwards his triumphant exposure ! 
of the Jesuits, II GeeuUa Jiodemo, in five sncceasive volumes (eight 
volumes altogether), began to be iaeued in 1848, and no doubt 
hastened the tnmafer of rule from clerical to civil hande. It 
was, Si has been seen, the popularity of these semi-political works, 


heightened by other occasional politioal articles which fin two 
volomes, and by his EimowmeoUa eMle dPltaHa. that earned 
Qioberti to be welcomed with such enthusiasm on nis retnm to 
his native country. All theae works wen perfectly orthodoz^ and 
aided in drawing the liberal clergy into the movement which baa 
resulted linoe his time in the unification of Italy, The Jesuits, how- 
ever, closed round the pope more firmly after his retnm to Rome^ 
and in the end Giob^^s writings were placed on the IndoK^ 
although with no unfavourable result as far os their influence is 
concerned. The remainder of his works need not be particularized, 
although they give his mature views on many pomts, especially 
La Fuoaqfia dMa Biaeloaione and the FrotoJojia, The entire 
vrritings of Qioberti, including those left in mannsoript, have been 
Garefully edited by Giureppe Massari in thirty-six volumes. 

See Massari, Bieordi Biografici e Carteggio (Naples, 1868); 
LeUere di Vineemo Qioberti e Giorgio Fallavidno (Milan, 1875); 
Rev. C. B. Smyth, Ckridian Metaphyoke (Loudon, 1851). 

GIOJA} Melchior (1767-1828), a distiuguished Italian 
writer on philosophy and political economy, was bom at 
Piacenza in 1767. He was educated at the celebrated 
college of St Lazare in his native town, and showed special 
fondness for the philosophical sciences. Apparently he 
had been destined for the church, but he seems to have 
given up at an early period the study of theology, and after 
completing his course at the college spent some years in 
retirement His first work was the philosophical treatise 
11 nuovo Galateo (1802), which was followed by the Zogtea 
Statietica* The arrival of Napoleon in Italy drew Gioja 
into public life. He advocated warmly the establishment 
of a republican government, and under the Cisalpine 
Bepublio he was named historiographer and director of 
statistics. After the fall of Napoleon he retired into private 
life, and does not appear again to have held office. He 
died in 1828. Gioja’s fundamental idea is the value of 
statistics or the collection of facts. Philosophy itself is with 
him classification and consideration of ideas. Logic he re- 
garded as a practical art, and his Eeeremoni Logici has the 
further title, Art qf deriving henqfllfrom ilUconetructed hoohe. 
In ethics Gioja follows Bentham, and his large treatise Del 
Merito e delle Recompemef 1818, is a clear and systematic 
view of social ethics from the utiUtarian principle. In poli- 
tical economy this avidity for facts produced better fruits. 
The Nuovo Pro9i)elto delle Scie^m Ecommiche^ 6 vols., 
1815-17, although long to excess, and overburdened with 
classifications and tables, contains much valuable material 
In particular, Gioja must be credited with the finest and 
most original treatment of division of labour since the 
Wealik ^ Natione, Much of what Babbage taught later 
on the subject of combined work is anticipated by Gioja. 
His theozT of production is also deserving of attention from 
the fact that it takes into account and gives due prominence 
to immaterial goods. Throughout the work there is con- 
tinuous opposition to Smith. Gioja’s latest work Filoeojia 
della Staiietica^ 1828, contains in brief compass the essence 
of his ideas on human life, and affords the clearest insight 
into his aim and method in philosophy both theoretical 
and practical 

A notice of Gioja's life is given in the 24 edition of the FUoooifia 
della Staiietioa, 1829. See Ferri, Eeoai eur Vhktoire do la FhiU an 
Italk em 19 m« Siide, 1869. 

GIOBDANO, Luca (1632-1705), a painter of great 
immediate celebrity, was bom in Naples, eon of a very 
indifferent painter, Antonio, who imparted to him the first 
rudiments of drawing;. Nature predestined him for the art, 
and at the age of eig^t he painted a cherub into one of his 
lather’s pictures, a feat which was at once noised abroad, 
and whicki induct the viceroy of Naples to recommend the 
child to Spagnoletto. His father afterwards took hun to 
Borne, to sto^under Pietro daCortona. He acquired the 
nickfiune of Luca Fa-presto (Luke Work-&st). One might 
suppoee this nickname to be derived merely mm the almost 
nuraoulons celerity with which from an early age and 
throui^at his life he handled th6 brush; but it is said to 
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ha,Yt luid A more expreis origixL The father, we ate told, 
poverfy-atrioken and gr^yof gain, waa perpetoaUy urging 
his boy to exertion with the phiaae, ^^Luoa, fh preato.” 
The youth obeyed hia parent to the letter, and would actu- 
ally net 80 much aa pause to anatch a haaly meal, but 
received into hia mouth, while he atill worked on, the food 
which hia father’s hand supplied. He copied nearly twenty 
times the Battle of Oonstantine by Julio Bomano,'and with 
proportionate frequency several of the great works of 
Baphael and Midielangdo. His rapidity, which bdonged 
as much to invention as to mere handiwork, and his versa- 
tility, which enabled him to imitate other painters decep- 
tively, earned for him two other epithets, **The Thunderbolt” 
(Ful^ne), and The Proteus,” of Painting. He shortly 
visited all the main seats of the Italian school of art, and 
formed for himself a style combining in a certain measure 
the ornamental pomp of Paul Veronese and the contrasting 
compositions and large schemes of chiaroscuro of Pietro da 
Cortona. He was noted also for lively and showy colour. 
Returning to Naples, and accepting every sort of commis- 
sion by which money was to be m^e, he practised his art 
with so much applause that Charles IL of Spain towards 
1687 invited him over to Madrid, where he remained 
thirteen years. Giordano was very popular at the Spanish 
court, being a sprightly talker along with his other marvel- 
lously facile gifts, and the king created him a cavaliere. 
One anecdote of his rapidity of work is that the queen of 
Spain having one day made some inquiry about his wife, 
he at once showed Her Majesty what the lady was like by 
painting her portrait into &e mcture on whic^ he was en- 
gaged. After the death of Charles in 1700 Giordano, 
gorged with wealth, returned to Naples, He spent large 
sums in acts of munificence, and was particularly liberal to 
his poorer brethren of the art He again visited various 
parts of Italy, and died in Naples on 12th Januaiy 1705, 
his last wor& being ** 0 Napoli, sospiro mio ” (0 Naples, 
my heart’s love !). One of his maxims was that the good 
painter is the one whom the public like, and that the public 
are attracted more by colour than by design. 

At the present day, when the question is not how quickly 
Giordano could do his work, but what the work itself 
amounts to, his reputation has run down like the drops of 
heavy rain off a window, or like one of the figures in his 
own paintings, in which he was wont to use an excessive 
quantity of oQ. His astonishing readiness and facility 
must, however, be recognised, spite of the general common- 
ness and superficiality of his performances. He left many 
works in Rome, and far more in Naples. Of the latter one 
of the most renowned is Christ expellii^ the Traders from 
the Temple, in the churdi of the Fadri Girolamini, a colossal 
work, fi^ of expressive lazzaroni ; also the fres^ of S. 
Martino, and those in the Tesoro della Certosa, including 
the subject of Moses and the Brazen Serpent; and the 
cupola-paintings in the Church of S. Brigida, which con- 
tains the artist’s own tomb. In Spain he executed a sur- 
prising number of works, — continuing in the Escorial the 
series commenced by Cambiasi, and painting frescos of the 
l^umphs of the dburch, the Geneuogy and Life of the 
Madonna, the stories of Moses, Gideon, David, and Solomon, 
and the Celebrated Women of Smptu^ all works of lar^ 
dimensiona His pupils, Aniello Kossi and Matteo Facelli, 
assisted him in Spain. In Madrid he worked more in oil- 
colour, a Nativity there being one of his best productions. 
Another superior example is the Judment of Paris in the 
Bcfflin Museum. In norence, in his closing days, he 
painted the Oappella Corsini, the Galleria Riccardi, and 
other works. In youth he etched with coxisiderable skill 
some of lus own paintings, such as the Slaughter of the 
^Briests of BaaL He also painted much on the crystal 
’berderings of looking-f^aases, cabinets, Ac., seen in many 


Italian palaces, and was, in this form of art, the master of 
Pietro Ghufofob. His best pupU, in pointing of the ordinary 
kind, was Paolo de Matteis. 

GIORGIONE (1477-1511), the name adopted both by 
hia contemporaries and by posterity for one of the most 
renowned of Italian paint^ signifies Qeovgp the Big, or 
Great, a^ was ^ven him, according to Vasari, becauaa 
of the ^ts of ms person and the greatness of his mind.” 
Like Lionardo da vinci, Giorgione appears to have been of 
illegitimate birth. His father bdonged certainly to the 
gentle family of the Barbarella, of Castelfranco in the 
Trevisan ; his mother, it seems probable, was a peasant girl 
of the neighbouring village of Yedelago ; and he was bom 
in or shortly before the year 1477. In histories and cata- 
logues he is now commonly styled Giorgio Barbardla of 
Cutelfranco; but it seems clear that he was humbly reared, 
and only acknowledged by his father’s famUy when his 
genius had made him famous. Twenty-seven years after 
his death, the brothers Matteo and Ercole Barbarella were 
glad to inscribe the name of Giorgione among the members 
of their family in whose honour they built a^ dedicated a 
monument in the church of San Liberale in their native 
town. Presently this church was demolished and replaced 
by a new one. In the course of this operation the inscrip- 
tion in question perished. Not so a more important 
memorial of Giorgione’s greatness, in the shape of an altar 
piece which he painted for the same church on the commis- 
sion of Tuzio Costanzo. Tuzio Costanzo was a famous 
captain of free lances, who had followed his mistress, the 
Queen Comaro, from Cyprus to her retirement in the 
Trevisan, and at the beginning of the 16th century was 
settled at Castelfranco. The altar-piece with which 
Giorgione adorned the chapel of this patron in the old 
chuT^ of Sau Liberale, was afterwards transferred to the 
new church, where it remains to this day, so that there is 
something more than the mere memory of the great painter 
to attract the lover of art on a pilgrimage to his native 
town. Castelfranco is a hill fort standing in the midst of 
a rich and broken plain at some distance from the last 
slopes of the Venetian Alps. Giorgione’s ideal of luxu- 
riant pastoral scenery, the country of pleasant copses, 
glades, and brooks, amid which his personages love to 
wander or redine with lute and pipe, was derive, no doubt, 
from these natural surroundings of ^ childhood. We can- 
not tell how long he remained in their midst, nor what were 
the circumstances which led him, while still, it seems, a boy, 
to Venice. Once there, we do not hear of him until his 
genius is, so to speak, full-fledged. He appears aU at once 
as a splendid presence, the curved of au observers ; an 
impassioned musician, singer, lover ; and, above all, as a 
painter winning new conquests for his art His progress 
from obscurity to fame, probably under the teaching of 
Giovanni Bdlini, must have been extraordinarily rapid, aa 
he was still very young when he was employed to paint the 
portraits of two successive doges, and of great captains and 
princesses such aa Gonzalvo of Cordova uid Catbarina 
Comara Giorgione effected, in tiie Venetian school, a 
change analogous to that effected b^ Lionardo in the school 
of Florence, — a change, that is, wmeh was less a revolution 
than a crowning of the edifice. He added the last accom- 
plishments of freedom and science to an art that at his 
advent only just fell short of both. Venetian painting 
towards 1495had reached theheight of relimous dignity in 
the great altar-pieces of Bellini, the height of romantic 
sentiment and pictuieMue animation in Oarpaocio’s series 
from the legend of St Ursula. Theeffortsof the school for 
nearly half a century had been concentrated on the develop^ 
ment, with the help of the new medium of oil, of colour 
as the great dement of emotional expression in painting. 
Qiorgi^ came to enrich the art with-a move faultless 
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d«iigii ; with a system of colour yet more aident, melting, 
•ad harmonious ; with a strong sense of life of the 
glory of the real world as distingnished from the solemn 
dreunland of the relijj^ous imagination. He had a power 
hitherto unknown of mte^reting both the charm of merely 
human grace and distinction, and the natural joy of life in 
the golden sunlight among woods and meadows. His active 
career cannot have extended over more tiian fifteen years, 
since we know that he died in 1511, — according to one 
account, of a ^tagious disorder; according to another, 
of grief at discovering that his mistress had played 
false with a pupil But in that brief career he had both 
deeply modified the older manner of the Venetian schiiol, 
as represented even by a master so great and so austere as 
John Bellini, and had prepared the way for its final 
manner, as repmented by the most complete master of all, 
Titian. Bellini, who outlived Giorgione, had not been 
ashamed to learn something from the practice of a teacher 
fully forty years younger than himself, who was probably in 
the first instance his own pupil. Titian, only ten years 
younger than Giorgione, succeeded to his conquests, and 
enjoyed the length of days which was denied him, 

A consecutive biography of Giorgione it is impossible 
to construct, either from literary records or from extant 
works. The literary records only furnish us with a few 
general characteristics, and with the mention of a few of his 
productions, especially the frescos with which he adorned 
the front of the Fondaco dei Tedeschi or hall of the German 
traders at Venice, after its destruction by fire in 1504 ; 
and the frescos and altar-piece, sometimes attributed to the 
same year, which he executed for Tuzlo Costanzo in his 
native town. The decorations of the Fondaco dei Tedeschi, 
which Vasari praises for their design and glowing colour, 
but blames for their too fantastic and enigmatical invention, 
have unhappily been utterly destroyed by the combined 
operation of weather and of reckless architectural changes 
in the building. The frescos of the chapel of Castelfranco 
were also sacrificed, while the altar-piece was preserved 
in the manner we have related. A fragment of a love- 
madrigal, which was once to be read on the back of this 
panel, addressed apparently by the painter to his model, is 
quoted as in character with our traditions of the man. The 
picture itself represents the Virgin and CMd enthroned, with 
a ^roup of saints, and prominent among them the warrior- 
saint Liberale, the patron of the churcL A small and highly 
finished study in armour for this figure is now one of the 
treasures of ihe National Galleiy in London, to which it was 
b^ueathed by Mr Rogers. To Giorgione are dso attributed 
pictures in almost all the public and private galleries of 
Europe, to a number ten times greater &an could possibly 
be consistent with the short duration of his career, and with 
the fact that no inconsiderable portion of that career must 
have been occupied with the production of the perished 
frescos. These so-called Giorgiones of ^e galleries may to 
some extent be recognized and classified as the work of one 
or another of several groups of painters whose manner was 
more or less akin to, or influenced by, that of Venice in 
Giorgione’s dajrs. One such group bdongs to Bergamo; 
another to Brescia; another is in alliance with ]Mma; 
another with Titian ; another, again, consists cd the later 
and looser imitators of the master himself, as Andrea and 
Schiavon^ Pietro della Vecchia and Rocco Marcone. It is 
probable, indeed, that those distinguished authorities, Messrs 
Crowe and Cavalcaselle, have gone too far in excluding from 
the genuine work of Giorgione several of the most famous 
pictures which have hitherto passed as standmds whereby 
lo judge his manner, as^ for instance, the Entombment of 
Christ at Treviso^ arid particularly the beautifnl Concert of 
the Lonvra Without^ however, entering upon disputed 
ground* them mniains a reasonable wmmt of undoubted 


plcturee of the inartet^ and theseb wnile they poseesa in 
common the qualities of fading and invention wUA we 
have above defined, in technical style vary from a 
minute and painstalring precision, almost Ifice that of 
Antonello da Messina, or of Bellini inhis earlier manner, to 
a degree of breadth, glow, and softness, which are the 
qualities more popularly associated with the name of 
Giorgione, and more commonly attempted by his imitators. 

We conclude with s mention of a few of tho principBl undisputed 
examxkles of Qioigione’s handiwork, following a chronologiosl order, 
which, bowevOT, it should be understood, is necessarily hut approxi- 
mate and conjectural. Florence, Uffisi : an Ordeal of Moses, and s 
Judgment of Solomon,— small pictures with rich landscape aooes* 
series, and figures of eztrsordlnaiy grace and driicsoy, painted 
apparently in imitation or in rivalry of the New Testament 
allegory by Bellini, in the same manner, which is preserved 
in the same gallery; all three were originally in' the rammer 
residence of the Medid at Pogrio Imperiale. London, collection of 
Mr Wentworth Beaumont : Hdy Faudly, with the angel appearing 
to the shepherds in tho background,— a^n a small picture, veiy 
delicately nuished ; formerly in the poraession of Carnal Fesoh. 
London, National Qalleiy: the Study for San Liberale above men- 
tioned. Castelfhmeo, Onurch of San Liberale : the altar-piece, — 
figures life size, exhibiting much of the manner of Bellini in his 
altar^iecea. Vienna, Belvedere Gallery : a Group of Astronomers 
in a Glade, known as the ChaldeanB,~rioh sunset landscape, with 
villages in the distance and trees in the foreground ; beside the 
trees ou the left, three figures in Oriental costumes, one-thinl of life 
size ; formerly in the Taddeo Contarini gallery. Venice, ManfHni 
palace: man, woman, and clnld, known as the Family of Giorgione, 
in a laudscape recalling the neighbourhood of Castelfiuiico,— one of 
the most beautifnl works of the master, formerly in the bouse of 
Gabriel Vendramin at Santa Fosca. England, Kingston Lacy, col- 
lection of Mr Bankes : Judgment of Solomon,— a krge unfinished 
picture of great beauty, of clearer tones and broader treatment than 
the foreffomg, bought, at the suggestion of Lord Byron, fri>m the 
MareseJehi gallery. Florence, Fitti ; Concoi;,— a monk of the 
Augnstinians, seaM at the harjNrichord ; behind him, a clerk with 
a viol ; on the left a young man witli plumed hat and long hair. 
This is the most xionect of all the works which are assumed to 
belong to the later time of the master. 

See Vasari, VUe piA eccellenti pittori, Ac., vol. vii. p. 80, ed. 
Lemonnier; Ridolfi, MamviglU MV Arte, vol. i. p. 121; Crowe 
and CavaloBselle, History tf Faiwting fn North Italy, vol. il 
p. 119. (S. C.) 

QIOTTINO ^1324-1357), an early Florentine painten 
Vasari is the principal authority in regard to this artist ; 
but it is not by any means easy to bring the details of his 
narrative into harmony with such facts as can be verified at 
the present day. It would appear that there was a painter 
of the name of Tommaso (or Maso^ di Stefano, termed 
Oiottino ; and the Giottino of Vasan is said to have been 
born in 1324, and to have died early, of consumption, in 
1357,— dates which must be regarded as open to consideiable 
doubt Stefano, the father of Tommaso, was himsdf a 
celebrated painter in the earl;^ revival of art ; his naturalism 
was indeed so highly appreciated by contemporaries as to 
earn him the api^lation of Sdmia della Natoia ” (ape of 
nature). He^ it seems, instructed his son, who, however, 
applied bims^ with greater predilection to studying the 
works of the great Giotto, formed his style on thei^ and 
hence was called Giottino. It is even said that Giottino 
was really the son (others say the great-grandson) of Giotto. 
To this statement little or no importance can be attached. 
To Maso di Stefai^ or Giottino, Vasari and Ghiberti attri- 
bute the frescos in the chajpel of S. Silvestro (or the 
Basdi family) in the Florentine church of B. Oroce ; these 
represent the mirades of Pope St Sylvester, as narrated in 
the Golden Legend, one oonspicoons sulgect being the seal- 
ine of the lips of a malignant dragon. These works are 
animated and firm in drawing, with naturalism carried 
farther than by Giotto, Ftom the evidence of sfyle, some 
modem oonnoissenrs assign to the same hand the paintintf 
in the fimeral vault of the Stroza family, bdow the OappeiUa 
dej^^Mignuoliinthechurdiof S. Maria Novc^ repesent- 
ing the cmcifixion and other subjects. Vasari ascribes also 
to his Giottbo the frescos of the life of St Niohdlai in the 
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kmet ditirbh of AmobL Thu aeries, however, is not really 
as that part of the church which Yasari designates, bnt is 
in the Chapel of the Sacrament ; and the works in that 
diapel are understood to be by Oiotto di Stefano, who 
worked in the second half of the Hth century — very excd* 
lent productions of their period. It might hence be inferred 
that two different men produced the works which are 
unitedly fathered upon the half -legendary Oiottino,^ the 
consumptive youth, solitary and melancholic, but passion- 
ately devoted to his art A large number of other works 
have been attributed to the same hand ; we need only men- 
tion an Apparition of the Virgin to St Bernard, in Ihe 
Florentine Academy ; a lost painting, very popular in its 
day, commemorating the expulsion, which took place in 
IS48, of the duke of Athens from Florence ; and a marble 
statue erected on the Florentine campanile. Vasari parti- 
cularly praises Giottino for well-blended chiaroscuro. He 
left behind him various scholars in the art 
OIOTTO (1276-1386), relatively to his age one of the 
greatest and most complete of artists, fills in the history of 
Italian painting a place analogous to that which seems to 
have been filled m the histoiy of Greek painting by 
Polygnotus. That is to say, he lived at a time when the 
resources of his art were still in their infancy, but consider- 
ing the limits of those resources, his achievements were 
the highest possible. At the close of the Middle Age, he 
laid the foundations upon which all the progress of the 
BenaisKance was afterwards securely based. In the days 
of Giotto, the knowledge possessed by painters of the 
human frame and its structure rested only upon general 
observation, and not upon any minute, prolonged, or scien- 
tific study ; while to facts other than those of humanity 
their observation had never been closely directed. Of 
linear perspective they possessed few ideas, and those 
elementary and empirical, and scarcely any ideas at all of 
aerial perspective or the conduct of light and shade. As 
far as painting could ever be carried under these conditions, 
so far it was carried by Giotto. In its choice of sub- 
ject^ bis art is entirely subservient to the religions spirit 
of his age. Even in its mode of conceiving and arranging 
those subjects, it is in part still trammelled by the rules 
and consecrated traditions of the past. Thus it is as far 
from being a perfectly free os from being a perfectly accom- 
plished form of art. Many of those truths of nature to 
which the painters of succeeding generations learnt to give 
accurate and complete expression, Giotto was only able to 
express by way of imperfect symbol and suggestion. But 
in spite of these limitations and shortcomings, and although 
he has often to be content with expressing truths of space 
and form conventionally or inad^uately, and truths of 
structure and action approximately, and truths of liaht and 
shadow not at all, yet among the elements over which he 
has control he maintains so just a balance that his work 
produces in the spectator less sense of imperfection than 
that of many later and more accomplished masters. He is 
one of the least one-sided of artists, and his art, it has been 
justly said, resumes and concentrates all the attainments of 
his time not less truly than all the attainments of the 
erowning age of Italian art are resumed and concentrated 
in Raphael. In some particuinn the painting of Giotto 
was never surpassed,— in the judicious division of the 
field ond massing and scattering of groupe^ — in the union 
of digni^ in the types with appropriateness in the occupa- 
tions of the personam — in strength and directness of 
intrileotual grasp and dramatio motive, — in the combination 
of perfect gravity with perfect frankness ip conception, and 
of a noble severity in dMign with a great charm of harmony 
and purity in colonr. Tne earlier Bysantine and Bpman 
workers in mosaic had bequeathed to ^ the high abstraet 
qualities of their praotio^ thoir balance, thrir unpresslve- 
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ness, their grand instinct of decoration ; bnt while they had 
compassed these qualities at an entire sacrifice of life and 
animation, it is the glory of Giotto to have been the first 
among his oonntiymen to breathe life into art, and to have 
quickened its stately rigidity with the fire of natural 
incident and emotion. It was this conquest, this tonch of 
the magician, this striking of the sympathetic notes of life 
and refdity,that chiefly gave Giotto his immense reputation 
among his contemporaries, and made him the fit exponent of 
the vivid, penetrating, and practical genius of emancipated 
Florence. His is one of the few names in history whidi, 
having become great wlule its bearer lived, has sustained 
no loss of greatness through subsequent generations. 

No two men were ever more unlike than the rustic Giotto 
and the |patrician Dante ; but among the high places of hk- 
tory, their figures stand side by side on a common eminence. 
Tliey were contemporaries, Dante being the elder of the two 
by eleven years, and friends, or, at the least, acquaintances. 
The poetry of Dante, reporting concerning things unseen 
with a definiteness not less than that of actual vision, served 
in many ways, until the days of Michelangelo, not only as 
an inspiration but as a law to the religious art of Italy. 
This inspiring and legislating authority of the sacred poet 
was exercised first of all upon Giotto, — partly, it appears, 
by means of personal intercourse between the two men. 
On the other hand, Giotto is celebrated in Dante’s verse as 
the foremost painter of the new age. Nor is this the only 
tribute to his pre-eminence which we find in contemporary, 
or almost contemporary, literature. He is from the first 
a kind of popular hero. He is celebrated by the poet 
Petrarch and by the historian Villani. He is made the 
subject of tales and anecdotes by Boccaccio and by Franco 
Sacchetti. From these notices, as well as from Vasari, we 
a distinct picture of the man, as one whose nature was 
in keeping with his peasant origin ; whose sturdy frame 
and plain features corresponded to a character rather dis- 
tinguished for shrewd and genial strength than for sublimer 
or more ascetic qnalities; a master craftsman, to whose 
strong combining and inventing powers nothing came 
amiss; conscious of his own deserts, never at a loss either 
in the things of his art or in the things of life, and equally 
ready and efficient whether he has to design the scheme of 
some great spiritual allegory in colour or imperishable 
monument in stone, or whether he has to show his wit in 
the encounter of practical jest and repartee. From his own 
band we have a contribution to literature which helps to 
substantiate this conception of his character. A large part 
of Giotto’s fame as a painter was won ip the service of the 
Franciscans, and in the pictorial celebration of the life and 
ordinances of their founder. As is well known, it was a 
part of the ordinances of Francis that his disciples should 
follow bis own example in worshippmg and being wedded 
to poverty,— poverty idealised and ^isonified as a spritual 
bride and mistress, Giotto, having on the commission of 
the order given the noblest pictoiw embodiment to this 
and other aspects of the Fronciscan doctrine, presently 
wrote an ode in which his own views on poverty are 
expressed ; and in this he shows that, If on the one hand 
his genius was at the service of the ideals of his time, and 
his imagination open to their significance, on Ihe other 
hand his judgment was very shrewdy aware of their practi- 
cal dangers and exaggerations. 

Giotto di Bondone (a name, as it happens, also borne 
in the same generation by a distinguished citiien of 
Siena) was the son of a poor peasant of Vespignano. He 
was bom in 1276, and drew, we are told, by natural 
instinct with whatever materials he could lay his bandson. 
He was ten years old when Oimsbne, as ^ story goei^ 
found him by the wayside, drawing a sheep with a pkee 
of ofaaiooal upon a stone or tile, ^e master, than at tha 
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heil^t of hi! fame^ took the peoeant boy, with the glad 
ooneeiit of his father, to Florence to be hie ^upiL Of hie 
eaily career after this we know no more until we find him 
at work ae the foremoet among many achcdan employed 
under Cimabne at the interior deooiationa of the great 
memorial church of St FrancU at AuieL This ohorch oon- 
■UtB of two structures, one suMrimposed on the other; it 
is of the upper and not of the lower church that wo speak 
at present On the walls of this, a great series of frescos, 
now more than half obliterated, was painted by the primi- 
tive masters of the Tuscan school, including some of older 
and some of younger standing than Cimabue. The aeries 
is in three tiers, the uppermost tier containing scenes from 
the Old Testament ; the next, scenes from the New ; the 
lowest, scenes from the life of St Francis. It is in this 
last tier than we can discern with certainty the hand of the 
youthful Giotto. The extent of his participation has been 
much debated. According to the more probable opinion, it 
can be traced even in the earlier scenes of the history ; but 
it is in the later scenes only that the hand and promise of 
the master, the presence of a new and vital spirit, reveal 
themselves with fulness. Some interval (but the chronology 
of Giotto’s career is at all points obscure) would seem to 
have elapsed between the execution of these frescos and of 
others, letter known than these, which adorn the lower 
story of the same structure. In four lunette-shaped 
spaces in the vaulting of this lower church, Giotto has 
painted four vast compositions, of which the scheme was 
dictated to him, no doubt, by some pious and learned mouth- 
piece of the wishes of the order. One of these exhibits 
the mystical wedding of Francis with Poverty; a second is 
an allegory of Chastity ; a third of Obedience ; a fourth 
shows the saint glorified in heaven among the angels. To 
describe and explain these famous compositions would be 
beyond our scope. The ideas they embody cannot but 
seam strained and cold when we express them in modem 
language. Strained and cold, indeed, the ideas would have 
been in any other age of the world ; but we must remember 
that the religious temperament of that age in Italy gave 
even to pedantiy the (^ours of passion, and an ardent and 
solemn reali^ to the most far-dmwn fantasies of devotion. 
And howevOT cool the private judgment of Giotto in such 
matters may have been, it is not his private judgment 
which speaks to us from the painted allegories of ^bi ; 
it is the sincere imagination of the men among whom he 
lived ; it is the ardour and solemnity of the devotional spi^ 
of his race. In one of the transepts of the same lovlm 
church there are frescos of the Passion of Christ, and 
others of the life of St Francis, which modem authorities 
hold against ancient, most 'ikely with justice, to be also 
from the hand of Giotto. 

Assuming that the later work of the master at Assisi 
belongs to the year 1296 or thereabouts, we have good 
evidence that two years afterwards be was worldng at 
Rome for the Cardinal Stefaneschi, nephew ctfPope 
Boniface TIIL The remains of his industry in this empby- 
ment may be seen in a mosaic of the NamcMa^ or Cbrist 
saving & Peter from the waves, now preserved in the 
poitioo of St Peter’s at Borne, and in three panels, kept in 
the sacristy of the canons of the same churo^ which 
originally formed part of a dborium. It is also recorded 
that Giotto adorned ccrtam MSS. with miniatures for tl^ 
patron ; and in troth there exists in public libraries a very 
rare dais of MSS., in which the miniatures bear the marki^ 
if seare^ of the hand, at any rate of the immedii^ iidu- 
ence of (Motta Lastly, a discoloured fragment of a fresco 
fA the chnrdi of St Jo^ Lateran shows the figure of Pope 
Boniface VIIL announcing from a balcony the opening of 
the farnoBi Jubilee of the year ISOO. Soon after this, 
Giotto was once more in his native city. Recent research 
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has again thrown in donbt the relativa diares of the mastet 
and of his pupils in the decorations of die diapd, culled by 
Ghiberti chapel of the Magdalene, in the Bargello or 
palace of the Podestk at Florence. These were painted to 
celebrate the pacification between the Black and White 
parties in the state, effected by the Cardinal d’Acquasparta 
as delegate of the Pope in 1302, and consisted of a series 
of Scripture scenes, besides ureat oompositioiis of Hell and 
Ptodise. It is in the PSracuse that the painter has intro- 
duced those groups, typical of padded Florence, in whicdi 
occur the portraits of Dante, Brunette Latin!, and Corso 
Donato, and which, amid the emotion of all who care for 
art or history, were recovered in 1841 from the white- 
wash that had overlain them. ' 

The whole central period of Giotto’s life, from about 1305 
to about 1334, is divided between periods of residence at 
Florence and expeditions, of which we can in very rare 
instances trace the date or sequence, undertaken in conse- 
quence of commissions received from other cities of the 
peninsula. He was as much or more of a traveller as was 
Van Eyck a century later ; and his travels exercised as 
much or more of the same fertilizing and stimulating 
influence on art in Italy as did those of the great Fleming 
in the north-west of Europe. The familiar story of the O 
belongs to a journey to France, which was projected by 
Giotto but never undertaken. Pope Benedict XI., the 
successor of Boniface YIII., sent a messenger to bring him 
proofs of the painter’s powers. Giotto woi^ give the mes- 
senger no other sample of his talent than an 0 drawn with 
a free sweep of the brush from the elbow ; but the pope 
was satisfied and engaged Giotto at a great salary to go 
and adorn with frescos the papal residence at Avignon. 
Benedict, however, dying at tliis time (1305), nothing came 
of this commigsion; and the Italian 1 4 th century frescos, 
of which remains are still to be seen at Avignon, have been 
proved to be the work, not, as was long supposed, of 
Giotto, but of the Sienese master Simone Martini, called 
Simone MemmL Another certain date in Giotto’s career 
belongs to the close of the period we have defined. In 
1328 he Iiad pemted in the palace of the Signoria at 
Florence a portrait (now lost) of Charles of Calabria kneel- 
ing before Ae Virgin. Two years later he was invited by 
the faAer of this prince. King Robert of Naples, to come 
and work for him in that city. Some frescos in Ae 
ohapel of Ae Incoronata had been long erroneously supposed, 
on the auAority of Petrarch, to represent a part at any rate 
of Ae induBtty of Giotto during Ae three years which he 
spent at Naples. It is Ae merit of Messrs Crowe and 
Cavalcaselle, while conclusively setting aside Ais tradition, 
to have called attention to a real and very noble work of 
Ae master existing in a hall which formerly belonged to 
Ae convent of Sta. Chiara in that dty. T^is is a fresco 
celebrating Ae charity of Ae Franciscan order under the 
figure of the miracle of Ae loaves and fiishes, wiA the 
personages of St Francis and St Clare kneeling on either 
hand* 

Between these two dates (1306 and 1330), Giotto is said 
to have rssided and left great works at Padua, Ferrara, 
Ultfag Baveuua, Bimini, Faenza, Lucca, and other cities ; 
ani'kiroveral of these paintings are still shown which bear 
his name with more or less m plausibility. But among 
Aem it is at Padua only that his anAentio and mature 
powers can really be studied, and that in perhaps the 
matest and most complete series of creations of all that 
he has left These are Ae frescos wiA which bedecorated . 
Ae ohapel built in honour of Ae Virgin of Ae Annuncia- 
tion hj a rich citizen of Ae town, Enrico Scrovegni, and 
caUed sometimes Ae chapel of Ae Arena, becanse it is on Ae 
site of an ancient amphitheatre, * Since it is recorded Aat 
Danta was Giotto’s guest at Padna, and since we know 
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that it was ia 1806 that he came from Bologna to that 
dty, we may oonolnde that to the aame year, 1806, belongs 
the beginning of Giotto’s great undertddng in the Arena 
ohapeL The sohmne inelndes a Saviour in Glory over the 
altar, a Last Judgment over the entrance door, and on either 
side a series of subjects from the Old and New Testaments 
and the apocryphal Life of Christ, painted in three tiers, 
and lowest of all, a fourth tier with emblematic Virtues and 
Vices in monochrome, the Virtues being on the side of the 
chapel which is next the incidents of redemption in the 
entrance fresco of the Last Judgmen^ the Vices on that side 
which is next the incidents of perdition. There is no other 
single building, or single series of representations, in which 
the highest powers of the Italian mind and hand at the 
beginning of the 14th century may be so well studied as 
here. In the same city, the great Franciscan church of St 
Antonio contains also the remains of works by the master. 
And it was still for the same order, in their renowned 
church of Santa Croce, that Giotto executed most of the 
paintings which mark the periods of his residence in 
Florence. Besides a vast altar-piece or panel for the 
Baroncelli chapel, he decorated with frescos the walls of 
a number of private chapels in this church. The Baroncelli 
altar-piece still exists; the only chapels of which the 
frescos have been uncovered are those of the Bardi 
and PeruzsL Nor are these the only walls in Florence 
which to this day bear record of the powers of Giotto — 
without taking into account many that are attributed to 
him, but are really by the hand of pupils like Taddeo 
Gaddi or Puccio Capanna, or of weaker followers like 
Giottino, Giovanni da Milano, or Agnolo Gaddi. 

Meantime, Giotto had been advancing, not only in fame, 
but in years and in prosperity. He was married young, 
and had, so far as is recoiled, three sons, Francesco, 
Niccola, and Donato, and three daughters. Bice, Caterina, 
and Lucia. He had added by successive purchases to the 
plot of land inherited from his father at Vespignana His 
fellow-citizens of all occupations and degrees delighted to 
honour him. And now, in his fifty-eighth year, on his 
return from Naples by way of Gaeta, he received the final 
and official testimony to the esteem in which he was held 
at Florence. By a solemn decree of the Priori (April 12, 
1334), he was appointed master of the works of the cathe' 
dral of Sta. Beparata (subsequently and better known as 
Sta. Maria del Fiore), and arclutect of the city walls and of 
the towns within her territory. Dying in 1336, he only 
epjoyed these dignities for two years. But in the course of 
these two years he had found time not only to make an 
excursion to Milan, on the invitation of Azzo Visconti and 
with the sanction of his own Gk)verDmeut, but to plan and 
in part to superintend the execution of two monuments of 
architecture, of which the one remaining is among the most 
exquisite in design and richest in decoration that were ever 
conceived by man. These were, the west front of the 
cathedral, and its detached campanile or bell tower. The 
cathedral front was barbarously stripped of its enrichments 
in a later age, and stood naked until the other day, when 
the city of Florence undertook to restore it in a modem 
imitation. The campanile remains, except for inconsider- 
able repairs, as it was left by the pupils of Giotto after 
their master’s death ; and in the consummate dignity as 
well as consummate delicacy of its design, in its fair pro- 
portions and in the opulent but lucid invention and appor- 
tionment of its details, in the thoughtfulness and pregnant 
simplicity of its sculptured histories, it is the most fitting 
crown and monument of a strong and memorable career. 

A complete blbliogmphy of the earlier as well as the more recent 
iuthoritiee on Giotto would here be out of plaoe. The main mate- 
rials and references will be found in the allowing Vaaaii, ed. 
Lemonnier, vol. i. pp. 309 9qq- \ Orowe and Cavaloaoelle, SitL ^ 


PainUing tn Italy^ vol. i oha|w. 8 to 11 ; Ernst Fdrster, OtBckichU 
der lUilimischcn KwnHt vol. iL pp. 211 a^., and E. Dobbert in 
article ** Giotto in Dohme’i Kunst md vol. iiL (B. C.) 

GIOVINAZZO, a town of Italy, in the province of B^ 
about 1 1 miles from Bari, on the railway from Otranto to 
Bologna. Situated on the coast, it has a small harbour, and 
carries on an export trade in the olives, almonds, and carobs 
produced in the vicinity. It is also the seat of a bishop, 
and possesses a cathedral, a castle, and a famous apmo or 
poorhouse, which was founded by Ferdinand I. of Naples, 
and is now used partly for the education of foundlings and 
orphMB, and partly for the reformatory treatment of juvenile 
criminals. Cloth, carpets, thread, and shoes are among the 
manufactures of the place, and the children of the ospizio 
are largely trained in such industries. Whether the identi- 
fication with the ancient town called Nctium or Natiolum 
be well founded or not, it is certain that Giovinazzo was in 
existence at a very early date, and some portions of its sea- 
wall are supposed to l^long to the later Roman period. 
The population of the town in 1875 was 8902, and of the 
commune 9108. 

GIOVIO, Paul. See Jovius, 

GIPSIES, a wondering folk scattered through every 
European land, over the greater part of Asia and North 
America, and along the northern coast of Africa, Bell of 
Antermony speaks in his Travels (1763) of meeting at 
Tobolsk a band of sixty Tziggany on their way to Chma ; 
Koster describes the Brazilian Ciganos (Travels in 
1816); and at the present day cases of Gipsy emigration 
to Australia are not unknown. No general estimate 
can be formed of their numbers outside Europe, but 
travellers agree that they are very numerous in Persia 
(3000 families in 1856), Armenia, Asiatic Turkey (67^0QO 
in 1877), and Egypt (one alone of the three chief tribes, 
the Ghagars, being reckoned at 16,000); whilst in i\i||rinn, 
besides a multitude of British Gipsies, Gipsies 
France, Germany, and Hungary are not ua&efS&^'Tlie 
total, 700,000, at which Miklosich placed th4 

European Gipsies, fairly agrees with the foUovnng frag- 
mentary statistics. Turkey, before its late dismemberment, 
contained 104,750 (9537 in Bosnia and the Herzegovina 
in 1874); Servia had 24,691 in 1874, Montenegro 500 in 
1873 ; and in Roumania there are from 200,000 to 300,000, 
according to the varying estimates of Cretzulesco (1876) 
and the Annuaire general officiel de Jloumanie (1874). 
In 1876 Austria counted about 1000 (13,500 in Bohemia 
in 1846?), and Hungary 159,000 (78,923 in Transylvania 
in 1S50, and 36,842 in Hungary proper in 1864); while 
Spain is credited with 40,000, France with from 2000 to 
6000 (700 in the Basque country), Germany and Italy 
together with 34,000 (?), and Scandinavia with 1500. In 
Russia their number in 1834 was stated at 48,247, ex- 
clusive of Polish Gipsies, in 1844 at 1,427,539, and ia 
1877 at 11,654.1 

Names^-^ualt as in every European land the Gipsy calls 
** Gentiles” (i.f., non-Gipsies) g<^i, he calls himself Bwn, 
man or husband.” This word Som^ connected by 
Paspati with the name of the Indian Rdma, is by 
MiUosich ideotiiied with the Sanskrit ^oma or domba^ 

** a low-caste musician.”^ Of names conferred by **Geu- 

1 In England the census of 1871 gives the number of ** vagranti and 
.Gipsies’* as 2280, in Scotland of vagrants " as 1798. These figures, 
however, while they include a good many non-Gipsy tramps and show- 
people, exclude all house-dwelling Gipsies, besides the Gipsy h o t se 
dealers, basket-makers, hawkers, and tinkers, entered ufider their aevaial 
lieadings, and are therefore utterly valueless. 

* Sinti^ another appellation current among the Gipeiei of Qefinuy. 
Pohmd, and Scandinavia, and possibly connected with the M imm h elf 
the Gltanos, luis been likewise variously derived from the Saaderlt 
Sindkn (Iniiis), and from the Romani sundO, *• famous,” whilst Batail- 
laid identifies it with the Elsrist or Mmot Mp§s of Bomer, StialM^ " 
Ao. ((/. Pott, i. 82-86). , 
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tilw/* Moia point to the fancied cradle of the Oip^ race. 
Tluia 0ip9y or Gypsy itself ^Egy^ytim in the I6th centiiiy)| 
Ihe Spanish GiUsuo^ Albanian Jtvk^ modem Greek 
Magyar Pharao nipdo Pharaoh’s peo^e ”), and Turkic 
Fdtrtftmty preserve the belief in its Egyptian origin, a 
belief which finds no confirmation except in the casual 
resemblance between Rom and the Egyptian rdme, ** man ” 
(</. Rawliiison’s Herodotus^ vol. ii p. 225), and which was 
possibly dne to the Gipsies’ skill in serpent-charming. The 
Scandinavian and Low-German Tatars identifies Gipsies 
with the Mongolian hordes, the terror of Europe in the 13th 
eentuiy; and their French name Bokhmens was probably 
due either to a confusion of some such form as Secant with 
Csech or to the belief that Gipsies originated in Bohemia. 
To the same class belong Walachi, Ciltces, fZrft, Saracenic 
Agarenty Nvhianiy Ac., cited by Fritschius (1660). Other 
names again denote the character, hue, or callings of the 
race, as Arabic Hardmiy villain;” Dutch Heydsnsy 
** heathens,’* Persian Kardchiy swarthy and modem Greek 
Karpfiskoiy by Somavora derived from the Latin capHvuSy 
by Bataillaid connected with /ScAoc, a dart,” and so with 
the Gipsies’ name in Cyprus, KUin^irid^y from the Turkish 
gylidjy **a sword.” Their Scotch name Tinklery whic^ 
occurs in a charter of William the Lion (1165-1214), is 
commonly held to be a mere variant of tinker ; but if ito 
initial t correspond to z {cf. English teny German Z€hn)y it 
comes very near the Italian Eingaro or Zinganoy which, like 
the German Zigeuner^ Czech Cingdn or Cigdity and Magyar 
Cigdnyy is a form of the most widespread of all the Gipsies’ 
appellations — Bulgarian Atzigauy modem Greek *Ar<rty- 
«cwo« or 'Adtyyovoa. The last w|i8 also the title of a 
aq[>aratist sect m Asia Minor, so called, it is supposed, 
bmuse its members kept themselves from contact with un- 
believers (a privative, and *^to touch ”). Miklosich, 

finding in it the source of all the preceding forms, believes 
it to bve been transferred by the Greeks to Gipsies, either 
becau^ the latter entered the western parts of the Byzantine 
empire from Phrygia and Lycaonia, or because they were 
suspected of being adherents of the sect or simply as a 
mckname (Mikl, vL pp. 57-66). Bataillard, on the other 
hand, identifying the heretic ’Adiyyavoc with Gipsy 
Aitrtyicavoi, and these with the Siyvmu of Herodotus 
V 9), derives the name from fTLyvvq, “ a javelin while 
others among the countless etymologies proposed are Goeje’s 
from Persian changy ** a kind of harp or cither ; ” Burton’s 
^m Persian sang, Ethiopia;” and Newbold’s from Persian 
HUy ** a saddle.” 

First Appearance in European History, — From whatever 
cause, it is certain that a confusion did exist between the 
’ArcriyicaFOi and ^kSlyyayoty which renders it extremely 
difficult to determine whether the Byzantine historians are 
spiking of Gipsies or heretics in seven passages collected by 
Miklosich. It appears from these that ^Adiyyavoi, described 
as magicians, soothsayers, and serpent-charmers, first emerge 
in Byzantine history under Nicephorus L (802-11), were 
banished by Michael 1. (811-13), and were restored to 
favour by Michael XL (820-29); but Miklosich’s reasons 
for absolutely identif 3 ring them with Gipsies, and positively 
aifirring the latter to have appeared at Byzantium in 810 
under Nicephoros, are hard to recognize. L^ dubious seems 
an extract from the Georgian Life of Giorgi Mtharsmindel 
(11th century), which describes how at Constantinople cer- 
tain descendants of the race of Simon Magus, AtsinJean 
Iw name^ aaroerers and famous rogues, slew ^d beasts by 
their magic arts in the presence of Bagrat lY. Such 
paaaagea are open to some doubt ; hardly so the following 
from the Itinararkm Symanis Simeonis (ed. by J. Nasmith, 
Oamb. 1778), where fits Simeon, a Franciscan friar of 
Dublin, describing his itnj in Crete in 1322, says We 
there saw a people Hving outside the Aty (of Cudia), who 


worship according to the Greek rite, and declare themselves 
of the race of Ham. They rarely or never stop in one 
place more than thirty days, but, as though accuzsed of 
heaven, wander from field to field with little, oblong, black, 
low tents, like those of the Arabs, or fh>m cave to cave.” 
The empress Catherine de Valois, again, who died in 
1346, granted to the suzerains of Corfu authority to 
reduce to vassalage certain hmmes vageniti coming from 
the mainland, who under the Venetians formed in 1386 
the nucleus of a feudum Acinganorum that lasted down to 
the present century. About 1378 the Venetian governor 
of Nauplion confirmed the Adngani of that Greek colony 
in privileges granted by his predecessors; and in 1387 
Mircea i., waiwode of Wallachia, renewed a grant made by 
his uncle Ladulaus to the monastery of St Anthony at 
Voditza of forty scUaschi (tents) of Acigani. Other docu- 
ments might be cited, but these are enough to show that 
in the 14w century Gipsies existed in the &lkan peninsula 
and islands of the levant ; that in Wallachia they were re- 
duced to a state of bondage (from which they were only 
freed in 1856) ; and that nowhere were they regarded as 
new-comers, so that by these documents it is impossible 
to fix the date of the ^t Gipsy immigratioiL More than 
this, a metrical German paraplmuie of Genesis, made by an 
‘ Austrian monk about 1122, preserved at Vienna, and 
edited by Hofi&nanu iu his Fuiulgrahen fUr Geschichte 
deutscher Sprache (Breslau, 1837), goes far to prove that 
Gipsies were known in Austria three centuries before the 
commonly-accepted date of their appearance in that country, 
A passage relating to Hagar’s descendants (Gen. xvi. 15) 
runs : — So she (Hagar) had this son ; they named him 
Ishmael. It is from him the Ishmaelites descend. They 
journey far through the world ; we call them chaltsmide 
(lit. cold-smiths). , . . They have no house nor country ; 
everywhere they are found alike; they wander over the 
country, abusing people by their knaveries. Thus they 
deceive men,— robbing no one openly.” That here by 
elyaltsmidsy IshmadUeSy and descetidants of Hagar Gipsies 
are meant, scarcely ad^ts of doubt, seeing that the smith’s 
is still the Gipsies’ leading handicraft ; ^t Lusignan in 
1573 speaks of the Gipsies of Cyprus as ’’Cinquanes, 
otherwise called iganensf* and that in German and Danish 
Rotwdlsch or thieves’ slang Geschmeilim and Smaelem (t.r., 
Ishmaelites) signify ‘‘Gipsies.” The KtopoSpopoi also of 
Byzantine writers were possibly Gipsies, Mng defined by 
Ducange as “ circulatores atque adeo Fabri cerarii qui 
per pagos cursitant: ut hodie passim apud nos, quos 
Chaudronniers didmus.” Theophanes (758-818) speaks 
under the date 544 of a Ku>poSp6pos from Italy. 

Later Jfovements , — Late in 1417 there came to Liine- 
burg a band of 300 wanderers, “black as Tartars and 
calling themsdves SseanV^ At their head rode a “ duke ” 
and “count,” splendidly dressed, and leading like nobles 
dogs of chase ; next came a motley crew afoot ; and women 
and <^dren brouj^t up the rear in waggons. They bore 
among other letters of safe-conduct one granted by the 
emperor Sigismund, and professed themselves engag^ on 
a seven years' pilgrimeM imposed by their bmops in 
expiation of apostacy from die Christian faith. From 
Ltlneburg they passed to Hamburg, Lilbeck, Wiamar, 
Boatock, Stralsund, and Greifswald, camping by night 
outside the walls, thieving by day, “ wherefore several 
were taken and slain” (^. contemporary annals of 
Komer and Bufus, and Krantz’s Saxoniay 152M. b 
1418 they journeyed southwards through Meissen, ^pdo, 
and Hesse, and, entering Switzerland, arrived at Zurich on 
August 8iBt, visiting also Basel, Bern, and Solothuzn, 
accor^g to Conrad Justinm (died 1426), who speaks 
of tbimi as “ more than 200 baptized heathens from 
Egypt” They now qdit up into two bands, the first of 
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whiob appeared before Aogsburg (November 1418), 
the second before Sisteron in Provence (October 1, 1419), 
where the terrified citiaens bestowed on the Saracens ” 
a hundred loaves. Next comes a long notice of a troop 
of fully 100 lean, black, hideous Egyptians in the Ohnmiea 
di Bologna (July 18, 1422), which tells how the sorceress, 
“Duke” Andrew’s wife, could read the past and future of 
men’s lives ; but Bologna in fifteen days became too hot 
for them, so by way of Forli — where “certain said they 
were from India” — ^the pilgrims travelled on to Borne. 
Their object was to procure fresh letters from the pope ; 
and such they afterwards produced, though of their sojourn 
in the impei^ city no record has yet been published. To 
the burghers of Batisbon Gipsies presented themselves in 
1424; ^ey pitched their tents again before its walls in 
1426 ; and at Paris in 1427 the fair of Landit was attended 
by a duke, a count, and ten other mounted pilgrims, late 
renegades of “Lower Egypt,” whose women practised 
palmistry and cleared eveiybody’s pockets. Later we 
hear of Gipsies at Amheim (1429), at Metz (1430), 
at Erfurt (1432), and in Bavaria (1433), — these and all 
notices of the seventeen years preceding referring probably 
to the movements of a single ubiquitous band, sent forward 
to spy out the lands of promise, and composed of from 600 
to 1400 persons. For not until 1438 did the great tide of 
westward immigration begin to fiow; then, not in hundreds 
but thousands, headed no longer by paltry “ dukes ” and 
“ counts,” but by a “ king,” King Zindl,^ the Gipsies poured 
over Germany, Italy, and France, reaching Poland by 1501, 
Sweden by 1512, and having already appeared in Spain 
in 1447. We find them in England in 1514 (A Dgaloge of 
Sgr T/iomajt More, 1529), but nothing is known of the date of 
their landing ; and in Scotland the earliest certain record 
of their presence is an entry in the books of the Lord High 
Treasurer: “ Apr. 22, 1505. Item, to the Egyptianis, be 
the kingifl command, vij lib.” (Pitcairn’s Cnminai Tnala^ 
Edin. 1833, voL iii. p. 592). In a “King of Rowmais” 
( ? B6mas, Gipsies), twice mentioned in entries of July 1492, 
as also in the “Erie of Grece” (1502), “King Cristall” 
(1530), and the “ King of Cipro” (1532), one dimly recog- 
nizes four Gipsy chiefs : and with Gipsies perhaps the Sara- 
cens may be identified, whom a tradition represents as mak- 
ing depredations in Scotland prior to 1460 (Simeon, p. 98). 
In no other country were Gipsies better received than in 
this, where they “ dansit before the king in Halyrudhous ” 
(1530) ; where James IV. gave (July 5, 1505) Anthonius 
Gagino, count of Little Egypt, a letter of commendation to 
the king of Denmark ; and where James V. subscribed a 
writ (February 15, 1540) in favour of “cure louit Johnne 
Faw, lord and erle of Litill Egipt,”^ to whose son and suc- 
cessor be granted authority to hang and punish all “ Egyp- 
tians” within the realm (May 26, 1540). But in 1541 
an Act was passed, commanding the “Egyptians to pass forth 
of the realm ” under pain of death, and similar edicts were 
issued before and afterwards in most of the European states 
— Germany (1497), Spain (1499), France (1604), England 
(1631), Denmark (1536), Moravia (1538), Poland (1667), 

^ The titles of king, duke, earl, count, and (in south-eastern Europe) 
waiwode were and are borne by the chiefs of greater or smaller bands, 
more to impress the vulgar than as denoting real authority. With 
British Gipsies one is bewildered by the host of aoi^isant kings and 
queens, from King John BuoUe, laid side by side with Athelstan in 
Malmesbury Abb^ in 1 657, down to the Gipsy queen of the United 
States, Matilda Stanley, royally buried at Dayton, Ohio, in 1878. 

■ This letter has an espedal interest, since it presents the earliest 
spadmens of the Gipsy tongue, in the names of three of the Gipsies 
mentioned in it : Grasta (grok, “ a horse”), Towla Bailyow (tiUo baniot 
“fat pig”), and Matskalla (tmatehka, “cat”).* Paspati gives as 
female Turkish Gipsy names Tckiricli^ **bird,*' and Sappni^ “viper;" 
but probably the above were merely assumed by way of a jest, like 
Cbrr^, (Hoylond, p. 166) and OaUimenaok (Pott, i. 62). See, on (3ipsy 
names, Mr Croffcon in NoUa and QneniM (6th ser., voL ii. p. 849). 


Ac. Conveying acrosg the seas was among the milder 
measores adopted; it is, however, noteworthy as one of 
the causes of the dispersion of the tribes. Under Henry 
VIII. Gipsiw were shipi»ed from England to Norway 
(Wright’s History of Ludlow^ pp. 389-92) or France; 
whilst by the latter power, so lately as 1802, the bands 
infesting Bayonne and Maul4on were caught by nigh4 
as in a net, huddled on shipboard, and landed on the 
coast of Africa (Michel, Pay a Baagut^ p. 137). In Scot- 
land four Faas were hanged at Edinburgh in 1611 “for 
abyding within the kingdome, they being Egiptianis;” 
and in 1636 doom was ]>roDounced on other “Egyptians” 
at Haddington, the “ men to bo hangit, and the weomen to 
be drown^ ; and suche of the weomen as hes children to 
be Bcourgit throw the burgh and brunt in the cheeke.” 
Under the English statute of 1562 (repealed 1783) making 
it felony without benefit of clergy to be merely seen for a 
month in the fellowship of Gipsies, five men were hanged 
at Durham “for being Egyptians,” 8th August 1592. 
Still greater were the cruelties and injustice suffered by 
Gipsies on the Continent, since there, to the charge of kid- 
napping, were added the weightier imputations of being 
cannibals and emissaries of the Turk. Quiilones recounts 
how in 1629 four Estremacluran Gitanos owned under 
torture to having eaten a triar, a pilgrim, and a woman or 
their tribe ; and in 1782 forty-five Hungarian Gipsies were 
beheaded, quartered, or hanged on a like monstrous charge. 
First racked till they confessed the crime of murder, they 
were brought to the spot where their victims were said 
to be buried, and when no bodies appeared they were 
racked again. “We ate them ” was their despairing cry ; 
and forthwith the journals teemed with accounts of 
“ eighty-five persons roasted by Gipsy cannibals”; straight- 
way the “ cannibals ” were hurried to the scaffold. Then 
Joseph II. sent a commission down, whose inquiries 
showed that no one had been murdered — except the victims 
of the false accusation. The full, impartial annals of the 
race have still to be compiled, from edicts and law-booki, 
from local histories and a few monographs like Dirk’s 
Geachiedkundige ondrrzoehingen aangaandt list verblijf der 
thidma of Egyptiera in de Noorddijke Nederlanden 
(Utrecht, 1860), or Weber’s Zigeuner in Sachsen, 1488- 
1792, in vol. ii. of his Aua vier Jahrhunderten (Leip. 1861). 

Language, — Until lately the information about the 
Gipsy language to be gathered from books was meagre in 
the extreme. The thirteen works published prior to 1840 
which furnish specimens of the Anglo-Romani dialect — 
Boorde (1547), Bryant (1786), Bright (1818), Copsey 
(1818), Harriot (1830), Roberts (1836), Ac. — together 
contain but 396 genuine stems, besides 69 doubtful words, 
and furnish scarcely any examples of the grammar. Nor 
are the Continental works cited by Pott, from Vulcanius 
(1589) downwards, much more copious. Even to-day 
there are still great gaps in our knowledge, especially of 
the dialects outside of Europe; but enough has been 
done to show that from the Nile to tlie Arctic Ocean, 
from the Euphrates to the Atlantic, the Gipsies speak, 
with dialectal variations, one and the selfsame speech. 
The Romani names for^^water,” “fire,” “hair,” and “eye,” 
are in Persia pdni, aik, hdl, and aki ; in Egypt jdni, dg, 
bolt and ankhi; in Norway pani, jag, bal, and jak ; in 
England pdni, yog, bal, and yoh And these four instances, 
which might be multiplied indefinitely, serve further to 
show, by their reaemblance to the Hindi p&nl, dg, hdl, and 
ds^h, that in Romani we have an Indian tongue. Rfidiger 
first compared Romani, so long regarded as a thieves’ jargon, 
with one of the New Indian dialects, and in 1 782 published 
the result of the comparison in his Neuester Zuwacha dfar 
Spraehhunde, In 1783 Grellmann’s Hiitoriachjer YertuA 
reaped all the fruits of Rildigeria research i and in the same 
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]rear Mandeii was inde^dently led to a like dieooveiy. 
The oonclusioD that ike Qipaies wandered forth from 
India ia now almoat univeraally accepted, but when, 
or fh>m what part of India, are queationa on which few 
have done more than idly speculate. Whether Bomani 
is derived from Hindi, Marathi, dsc., can only be deter- 
mined by minute investigations, whic^ long neglected, are 
now being carried on by various Orientalists, lliey 
have at least established that Romani stands in the relation 
of a sister, not a daughter, to the seven principal New 
Indian dialects. Its forms are often more primitive than 
theirs, sometimes than those of Pali or the Prakrits, 
wutf hand ” (Sanskrit hoBta^ Pali haithd)^ Jcathty wood ” 
(Sanskrit bibfifha^ Pali hatUui\vMht^ lip” (Sanskrit oshlha^ 
Pali otiha)^ trosA, **fear” (Sanskrit frdsa, Pali fas), trin^ 
“three” (Sanskrit tri,Mni\ Pali fi, tint), and ptnl, “brother” 
(Sanskrit bhrSid, Pali bkiua). And while the archaisms 
of Romani forbid ns to derive it from Hindi or Marathi, 
some of its seemingly modem forms are the result of 
independent development On the other hand, our know- 
ledge of Romani itself, and of the multitudinous spoken 
dialects of India, is not at present sufficient to warrant our 
pronouncing the former more primitive than any of them ; 
and as a fact many of its archaisms may be paralleled in 
the languages of Dardistan and Kafiristan (ef, Miklosich, 
iv. 45-54). Thns there are difficulties on both 
sides in the way of adjudicating between the opinions of 
Ascoli and Miklosich. The former maintains (Saggt 
Ivdianiy voL ii., 1875) that Romani, preserving certain 
consonantal Mxm which hod almost entirely disappeared 
at the epoch of the most ancient Prakrit texts, approaches 
Sanskrit more nearly even than Pali — conclusions, he 
observes, that harmonize well with Bataillard’s pre-historic 
theory. Miklosich, on the other hand, opposes that theoi}^ 
in Meyeris Kenvtr^atwm-Ltodhni ^3d ed. 1878), wliere he 
infers from the agreement of Romani in its phonetic laws and 
system of case-endings with the modern Aryan languages 
of India that the emigration cannot have ti^en place till 
these were formed, t.c., until after the Prakrit period. 

In Europe AUklosich distinguishes thirteen Romani dia- 
lects — ^the Greek or Turkish, Roumanian, Hungarian, 
Moravo-Bohemian, German, Polo-Lithuanian, Russian, 
Finnish, Scandinavian, Anglc^cottish, Italian, Basque, and 
Spanish. To these should be added the Welsh, whicli, 
generally unintelligible to the English Gipsy, is one of the 
most perfect, as it has also been the least studied, of all the 
dialects. As a general rule, the further these dialects remove 
from Turkey, the more corrupt have they become, so that 
the Gipsies of Spain, of Scandinavia, and in great measure 
of England, know no case or verb endings other than those 
of the lands of their adoption. From Turkish Romani, 
therefore, and Welsh the following examples will be drawn. 
The Turkish (marked T.) are taken from Paspati; the 
Welsh (W.) are derived from letters and stories written 
by John Roberts, the oldest living harper, whoso thorough 
knowledge of his language is prol^bly unique. 

The definite article, vrautiiig in Asia, is sapplied in every 
European dialect by the Greek h and 4 — ^ for the masculine, for 
the feminine and the oblique cases, e.g., W. PoUHKdaa ow hearivlgaro 
e vaver tringmf^, “ the sailor asked the other three,” E colUy 
tpendas, **the Gipsy woman said.” The indefinite article, in some 
dialects supplied by ydCf ** one,” is still omitted l:^ the Welsh and 
the “deeper” EiiJidish Gipsies, s.p., ITeker porro gougeo ta porrey 
gougey undra horrmo xetkaiUiy^ “once (an) old man and (an) 

old woman were Uring in (a) great wood.” Romani has no trace 
of either a dual number or a neuter gender. Ezoeptiug mono- 
qrllables, most of Its noons terminate m -o (masc.) and -i (fern.), 
aa raihfo, “ lad,” fohfi, “ giri.” Masculine nouns ending in a con- 
sonant form their feminines in -m*, as rom, “husband,” romni, 

“ wife.” Inanimate objects are indifferently masculine or feminine: 
to the former belongiJM par, “town,” and pod, “shirt;” to the 
latter aok, “ noee,” and “ hunger,” item, “a husband,” and 
rMi^ “ a girl,” are thus declined in Turkish Boiiiani«- 


SiVQ. Plvx. 
Nom. Bom Bom-d 
Acc. Bom-ds Bom-dn 
Gen. Bom-dskoro Bom-engoro 
Dat* i. Bom-dste Bom-dnue 
Dat ii. Bom-eake Boin-dnghe 
Instr. Bom-daa Bom-dn^s 
Abl. Bom-dstar Bom-dudar 
Voc. Bdm-a Bom-dle 


Snrow Flub. 
Korn. Baku BaUi-A 

Acc. Bakli-d Bakli-dn 

Gen. Rakli-dkoro Bakli-dngoro 
Dat i. Rakli-dte Bakli-dnde 

Dat it KakU^ke Bokli-dnghe 

lustr. Rakli-daa Bakli-dndja 

Abl. Bakli-dtar Bakli-dndar 

Voc. Bakli-e Bakl-dle 


Here the so-called genitive is in reality an adjective. It precedes 
and agrees in gender with its noun, e.p., T. s rakli. 

“ the derrish’s daughter W. aonekaieako moelUot “ a golden box,” 
and dakey pm, “mother's sister.” Welsh Gipsies often use the 
dative where we should look for the genitive, as in Te pogerel veek $ 
herrenday ow vodreotay, “to break one of the legs of the bed.” 
Datives and instramentals are formed by suffixing to accusativos 
the separable post-positions U or ke, “ to/’ and ear, “with;” and 
the -tor of the ablative (also occurring in kd^tevr, “ whence,” lit. 
“ where from ”) Pott (i. 188) compares with the Pali adverbial 
ending -to-Sa^k. tos-Lat •tus in mliluR* In most European 
Romani dialects considerable confusion has arisen in the use of 
the oblique oases, but Welsh Gqisies employ the following rightly 
enough: Sing. acc. U dickd ow kralluea, “to see the king;” 
dat masc. te dickel peako jimniadcay, “ to look for his living;” 
dat fern, pendaa e goiigeackey, “she said to the woman;” inst 
rokkerdas ow kralliacaa, “he q)Dke with the king;” voc. Eia, 
“Sir I” — Plur. acc. te pataell e callen, “to believe the Gipsies;” 
dat. te kerrm lea undra chieliaw grefigey, “ to make it into shoes for 
horses ;” voc. Ghovollay, “ mates !” Nouns ending in -o form their 
plural in Welsh, as in Turkish Romani, in accented e.p., chavay, 
children” (sing, cluloo), and chiriklay, “birds” (sing. miriklo)\ 
other nouns form it in -a or -to, as chaia, “girls” (sing, chai), 
tema, “lands” (sing, tern), penya, “sisters ” (ung. pm), Icc. Ot 
adjectives it need only be remark^ that, with rare exceptions, they 
end in -o (masc.) and -i* (fern.), and form tltc plural in -tf, e.g., W. 
Java te kerra eaa te rigeren tomen tatay, “ 1 go to make clothes to 
keep you (nlur.) warm.” The termination of the comparative is 
~der, e.g., "W. forro, “ old,” norflwtorc, “older;” and the want of 
a true sujterlative is frequently supplied, as in French, by prefixing 
the definite article to the comparative, e.g.,'W, conaee owporadare, 
“who is the eldest." Romani pronouns present an iutoresting 
study, since everywhere they have been better pi'eserved then any 
other parts of speech. Turkish Bomani gives me, “I,” man, 
“moj “we,” &c., and tu, “thou,” tut, “thee,” tu7nin, 

“ye^' (lit. thou- we), dec., all of tihich forms are empl^ed by 
English and Welsh Gipsies, llov' strikingly indeed the Turkisa 
and Welsh dialects agree may be seen from the instances following 
these pradigms, taken from Faspati, of ov, “ he,” &i, “ she,” and ol 
(Bohemian Bomani, “ they’ ; — 

Nom. ov 6i ol i Dat. ii. Irake Idke Idnghe 

Acc. les la leu | Instr. lesa Idsa Idn^'a 

Gen. leskoro Idkoro leugoro Abl. lestar Idtar Idndar 
Dat. i. leste Lite Idnje 


Now in Welsh Romani we find. Ging. Maso. nom. Pendaa yov, 
“said he;” gen. leako pickoo, “his shoulder;” acc. eordaa tee 
potty, “ he called him back ;” dat. i. deyaa teatay, “ he gave him 
dat. ii. okotchy ow Eye Uakay, “quoth the gentleman to him;” 
inst. hiJtcherdaa vavor yack leaaa, “ he sent another one with him 
Sing. Fjsic. nom, yoi eomdaa tea, “she loved him ;” gen. wvrea 
lojcko nogo drom, “in her own way;” auc. yov eomdaa ta, “he 
loved her ;” dat L aneyjoneUs yov ehommey kroaUl tatay, “whether 
he knew something eioat her;” dat ii. Jalla te dickel takey, “ he 
goes to look for her;” inst eommeaa to tejaa taaa^ “ wilt thou go 
with her:” Plub. nom, yvi\Hxmea, “ they were living;” gra. aawe 
eikava bitcherana lengo camybm, “ all the children send their love ; ” 
acc. eommos tokey te lichavea Im, “ I should like you to send them ; ” 
dat. i. troael lenday, “ about them ;” dat. ii. potekdaa tmgey, “ he 
Baked them ;” instr, poUMay teakey ao wantinea tenaa, “ they asked 
him what he wanted with them abl. te tardd tovofrom lema, “to 
extract money from them,” where the English “ from ” is redundant 
That nineteen out of the twenty-one forms of the Turldidi dialect 
should be preserved in the Welsh after a separation of four centuries, 
Romani, moreover, lieing an unwritten language, is singular; hardly 
less striking is the similarity in the use of the reflexive pronoun 
pea, “himself” or “herself,” e.g., W. dickel pedco drom gUm 
peday, “ he sees his way before him ;” ow Jack rivdaapea, “ Jock 
dressi^ himself;” U dmpeugo lovo, “ to give their money/* e trin 
morah giltay pengay, “ the uree men went away ” (Ht. “went to 
themselves,^’ a cunous nse). The third pronoun, to, “he,” li, 

' she,” and “ they,” commonly only used after the auxilia^ 
verb “ to be,” is alio noteworthy, as playing an important part in 
the formation of the verb. Instances of its use are-^. pokey aeato 
kinno, “ till he was tired vaeavee ehihailmgerey sea te, “ abe was 
a fonl-tooffued woman ; ” trashaday eeatay, “ they were frightened.*' 
The anxifiaryverb mns in Tnrkirii Romani: Paxa. aing. iedm, 
(min, ki (ddi in Asiatio B.); plur. iedm, Mn, iei: Iicmr. 
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■ine Mium, inelfMtf, iKl#;^iir. iidmoi, itdim, itda. And in 
Welsh Romsni ooonr the fonni, lAom, im;" *‘thoa 
ert;*' **he is" or '^they sre;" sAam, "we sie" thtm 
heteherda U ku a kai /UoAiin, "we ere sent to get this man* 
■Son”) ; shen, " ye are a&omas, " I was ahmHsa, " thou wert ” 
or " ye were m was *' or " th^ were." The terminationB 
of the present inutiatiTe in Tnrkish Bomani are : Smo. -ea, -eoi 
-to; Plub. -sa, * 110 , -fuiL which are Joined immediately to the 
ferhal stem (identical with the imperatiTe) if it is mono^Uabio 
and ends in a vowel, bat otherwise are connected with it by a 
foweU For example, 2d-iNi, "I take;*’ 2d^ {Uaa% 

Id^f 14^ U-nai and " 1 make J b& Welui 

Romani retains idl these forms, s.g. . biteherava, " 1 send ahoneaa, 
" thou hearest ; '* ptnekt, " he says ; ’ bUeheroM^ " we send eefta, 
"ye come bUeherenat " they send." In -ea (-mi in Asiatio R.), 
-M, and •la {qf. to above) may be recognised the first, second, ana 
thra personal pronouns ; the n of the second and third persons 
plural may be compared with the n in rmiti, " husbands.^ The 
imperfect is formed ftom the present by the suffix of •a, or, in the 
Hungarian dialect, -hi, e.a., T. kardva-a, " 1 was maldnff Hung. 
kamesa-hi, " thou wast loving;" W. aalles, " he was laughing, 
jivenea, " they were living. " This -a or -hi is the third person 
singular of the auxilia^ verb, iai, " it is," so that liteially kerdvaa 
means "1 make + it is" (fsome time ago). Perfects are com- 
pounded of participles-^nding in -do (rarely -to), -lo, and -no— 
and the auxiliary verb. Thus from T. pirdva, " I walk," part 
pird6, Qoixm pird-bm, "I walked," "thou walkodst," 

fHrd-da, "he walked," Ac. ; and from ddva, " I give," part, dind, 
.iindm, " 1 gave.** Here too the Welsh agrees generally with the 
Turkish dialect, kerdoni, " 1 made," keddan, "thou madest," 
kerdaa, "he made;" but kadan, "we made,” should properly be 
kerddm; and for the third person plural AVelsh R., like the German 
and other dialects, simply employs the plural participle, as dickUa, 
" they saw." In Continental dialects a pluperfect is formed from 
the perfect by adding to it -as or -a^hi, just as the imperfect from 
the present; and for a future kaana- (kamava, " I love, wish, or 
wilK) is prefixed to the present, e,g,, kama-kerdm, "1 will do," 
kama-kcriaa, "thou wilt do," kc. The sign of the subjunctive, 
which supplies the place of au infinitive, Is the conjunction ta, 
"that," prefixed to the Indicative, which usually drops its vowel- 
ending, c,g , T. tcHla ddi lav te p6ncl tdke, " he has two words 
to tell (lit. that he tells) you;" W. trashaday aeslay te dieken 
man, "they were frightened to see (lit that they see) me." 
Enough has been said to show that Bomani is not so utterly 
" degraded in its grammar " as Max Miiller has declared it to be; 
and the following short Welsh Qip^ story (printed literatim from 
Roberts) will illustrate some of the foregomg remarks 
Yeker a doi ses beareimro ta vaver store morsh; yek ses 

Once there wore (alMilor and other four mon; ono wu 

peltuneugero, ta ow vaver bob koromangaro, ta sivamangaro, 
(a) blaakimith, and the other was (a) eoldier, and (a) tatlor, 
to pallano ses kirohimaokaro. Ow bearengaro potchedos e 
and the last was (an) innkeeper. The sailor asked the 

peltanengaro te vel apra ow doreav. Ow peltanengaro pondas, 
hlacksmith to oome on the sea. The blacksmith satd, 

" Nau, shorn te ja te kerra boottee." " So se tero bootee ?" " Te 
“No, (I) am to go to do work.” “What is thy work?” “To 
tasarra sastam," chotchy ow pelttenengoro, " ta te kcrravles uudra 
heat Iron." quoth the blacksmith, “and to moke it into 
obichuw grengey." Potehdas ow bearengaro e vuver trinengey te 
shoes for horses.” Asked the sailor the other three to 

▼an adra ow bearo. Ow koramangaro pendas ta jalla te kel 

eomu in the ship. The soldier said that he goes to make 

moyaben ta javaben; to sivamangaro pendas, "Shorn te ja te 

facd&gs and marching; and the tailor said, “(I)am to go to 

kenm esa to rigeren tomen tatay." A ow kirchimackaro pendas, 
make clothes to keep you wann.” And the Innkeeper said, 
"Java ma te kerra lovina te kel tomen matay, te jan saw 

** Go I to make beer to make yon drunk, that may go all 

to monday kai ow Beng." Okke saw dolestay. 
you to the Devil ” Here (is) aU to that (i.e., of that). 

Tlie Bomani vocsabulary reveak positively and negatively 
the ronte by which the Gipsies must have entered Europe, 
and the various ways by which they have since dispersed to 
their present quarters. The absence, for instance, of Arabic 
elementB from every European dialect disproves a common 
beliof that the earnest immigrants may have landed in the 
(talkan peninsula from Ikypt On the other hand, the 
presence of Persian and Armenian words shows that they 
must have traversed and halted in the lands where those 
languages are spoken. Among the Persian are devrudl, 
** sea,” poaMatf “ wool,** vmA, " forest,” amhrdl, “ pear,” 
and a/ygin, honey;” whilst tJie Armenian wordis number 
twenty-six, aooordi^ to Miklosich— ^fnij4 horse,” char. 
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deep,** kotdr, a piece,” mofftt “skin/* Ao. Again, every 
dialect presents a large number of Greek woras, testi^- 
ing to the long residence of the Gipsies in a Greek- 
speaking land. In the German Bomani dialect Miklosich 
reckons forty-two, besides the article, in the Engliah 
thirty, whic^^ latter number might be certainly ang- 
mented. ^ke in Bnssia and Spain, England and 
Hungary, Gipsies call a road drom (o/ad/uog), time ehairoa 
(iceupog), a horseshoe petul {whdKw), a hat itadi (cr«(id&), 
Ac. ; in every land of Europe f^rd, “ seven,** dxrw, “ eig^t,** 
and firAi, “nine,” have superseded the katU, asch, and 
nau of Asiatic Gipsies. This identity of their borrowed 
words disproves the view that the Gipsies of different 
European countries are the result of successive immigra- 
tions. Next to the Greek, and almost more numerous 
than they, come the Slavonic elements. Miklosich cites 
70 from the German dialect, 30 from the English, and 
from the SpanLedi 46, among them being kralia, “lung,** 
Mtehimoj “inn,” rndtchkoj “oat,” lomna, “ale,” andpfosAfa, 
“cloak.** Similarly English Bomani contains Wallachian, 
Magyar, German, and French words, showing lAat the 
Gipsies reached England after wandering among Greeks, 
Slavs, Magyars, Germans, and French. It must not, how- 
ever, be inferred from the foregoing that Bomani is 
essentially other than an Indian speecL The Gipsies* 
linguistic pilferings form but a sm^ percentage in the 
2332 articles gathered together by Pott And though some 
of these articles, found^ on error, must be struck out, 
their place might be more than filled up by omissions; 
and the sum total is largely multiplied when one considers 
how many derivatives are grouped under a single head. 
Altogether, the entire stock of Romani words probably 
exceeds 5000, though the number known to any individud 
Gipsy is often small 

Memenis of Literature, — The Gipsies have no literature 
worthy of name — nothing but some rude ballads, 

some love and dance songs, and a considerable mass of 
folk-tales. Valuable from a linguistic point of view, the 
songs have little merit of their own, and seem to be mainly 
echoes of Gentile strains. The folk-tales, however, would 
possibly repay a keener investigation than they have* yet 
received. Alike in Wales and Turkey they may be identi- 
fied with those of other Aryan races ; scarce one has yet 
been published but its counterpart maybe found in Grimm’s, 
Ralston’s, or other collections of European folk-lore. For 
instance Paspati’s third story, taken down at Constanti- 
nople from a Gipsy professional raconteur, is unquestion- 
ably ^the same as Grimm’s Treuer Johannea, Similarly 
in t&e Bukowina we meet with Bomani versions of 
Das tapfere Schneiderlein, Die zwei Briider, Ac., whilst 
Natdrivdnu may be matched from Ralston’s kuasian Folk- 
tales, p. 73, and frequent mention is made of the waters 
of life and death, of hills that butt together like rams 
(cf, Balstou, p. 236), and of otlier featoies common in 
Mavonic folk-lore, ^is resemblance of Bomani to Gen- 
tile stories may be explained (1) by the common origin 
of the Aryan races, (2) by the Gipsies having borrowed fn)m 
the nations among whom they wander, or (3) by these 
nations having roeeived their stories from the Gipsies* 
Probably all three explanations are true by turns, but the 
first is sometimes excluded by an identity of details too 
elose to have been preserved through untold ages, and as to 
the second it is hard to see how a stoiy current at Pader- 
bom should have travelled eastward to Constantinople, 
espedally as Paspati’s tales, enshrining words and phrases 
o&erwise obsolete, are plainly of some antiquity. Accord- 
ingly the third explanation, that the Gipsies may have 
carried Treuer Jolmnnes and other stories westward with 
them, deserves consideration. Some of the Gkelio storiee 
collected by Campbell wore, it should be remarked, taken 
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down fromTmkleFB ; and from a London Qipay he obtained 
a Tenion of TU Ma»ter which is current also among 
Bftnmanian Qipsies. At present^ our information is fir 
too acanty to warrant a definite condueion ; but could 
it once be shown that the Aaiatic poaeeaB the aame etoriee 
as the European Gipsies, it might be necessary to admit 
that Europe owes ^ portion of its folk-lore to the Gipsies.^ 

Rdigious and Observances, — The Gipsies,” says 
Grellmann, brought no particular religion with them, but 
regulate themselves in religions matters according to the 
countiy where they live, . • • wherefore most writers place 
them below the heathens.” This author notwithstanding, 
the Gipsies mix with their beginnings of Christianity or 
Mahometanism the relics of an older faitL Devel, their 
name for God or sky, is akin to the Sanskrit ** God ” (^. 
dyaus, sky ”), and the German Bomani Miro bare devel 
dela bersekmdo, my great God gives rain,” «>., “it rains,” 
preserves the original simification. Gdribenf “thunder” 
(lit. “bellowing of catUe”), is another reminiscence of 
nature worship ; and tnishul, “ cross ” (Sanskrit tri^ulOi 
“ the trident of Siva ”), presents a carious instance of the 
transference of religious ideas. Be7ig^ “devil,” compared 
by Miklosich with the Sanskrit bh^ka, “ frog,” is possibly 
a survival of serpent-worship, traces of which may be also 
found in varions phrases, stories, emblems, and enstoms. 
Survivals also of phallic worship may probably be seen in 
the honour paid by the three great German Gipsy clans to 
the fir-tree, the birch, and the hawthorn ^iebich, p. 38) ; 
and in the veneration in which Welsh Gi])8ies bold tne 
fasdated vegetable growth known as the broado koro. 
There are besides a number of other Gipsy superstitions 
interesting enough in themselves, but which lose their full 
significance by being at present isolated or insuIBciently 
authenticated, such as, for instance, the alloged devotion 
of Norwegian Gipsies to a moon-god, Akko (Bundt, 
105-10). In the People of Turkey (1878) the Tchinghian^ 
are said to keep a fire continually burning in their camp ; 
on the first of May to go all in a body to the sea-coast or 
banks of a river, where they thrice throw water on their 
temples, invoking the invisible genii loci to grant their 
special wishes; and annually to drink some potion, prepared 
in a way known only to the oldest and wisest of tne tribe. 

Modes of Life, — In Turkey, according to Faspati, the 
nomad Tchinghiands far outnumber the sedentary; but 
how far the same statement is true of Gipsies of other lands 
is hard to determine. Certain at least it is that in England 
few house-dwelling Gipsies are to be met with who do not 
remember that their forefathers followed e wandering life, or 
who do not themselves go temporarily under canvas as lop- 
picking or the great race-meetings come round. But though 
for centuries the tent has been the Gipsy’s normal habitation, 
it would not seem to have been so always, if we look to the 
evidence of the Gipsy tongua For had it been, assuredly 
the Romani name for “tent” would be eveiywhere the 
sam^ whereas the Persian Gipsy calls it guri^ the nomad 
Tchii^hian^ hatdna (modem Greek icarovm), the sedentary 
teherga (Turkish cherkeh), the Polish Gipsy czater^ the Ger- 
man taUin (from UxUo^ “hot”), the English ton, Ac. On 
the other hand, ker^ “a house,” occurs in every dialect 
From the time, however, of Fits-Simeon onwards Gipsies 
have eveiywhere been found dwelling in tents, and his 
description of these tents as “ like those of the Arabs, low, 
black, and oblong,” tallies with Mr Boswell’s: — 

“ The tsnts are made of rough blanketa Th^ ore nearly always 
krown ones, because the white blankets ore not so good for the rain. 
Ffnt of all th^ measure the ground with a ridge-pde, then th^ 


’See Paepati (to. 594-6S9), Miklosich (part !▼.), Professor 
Midiidi BeiMigs sm Kenmtniss der R(^ 

VIeima, 1869-72), and 0r Barba Constantineseu’s Probe de IMba d 
U i w a iwr a figemUor din Remmda (Bnchureift, 18781. 


take the kettle-prop and make the hoka exaouy ppposite each othar. 
Then they take up the ridge-pole and stick all the rods into it 
Then there is a blanket that goes behind, and is pinned on with 
pin-thorns ; next to that come the large ones over the top of all, 
also pinned with the same pins.'’ 

In the matter of dress, Mr Crofton, in Papers of tie 
Manchester Literary Club (1876), infdrs that “Gipsies 
formerly had a distinctive costume, consisting of a turban- 
like h^dress of many colours, together with a laige 
doak, worn after the fa^on of a toga, over a long loose 
underskirt” The Gipsies, however, of to-day can hardly 
be said to have a distinctive garb, though certain n^utim 
of dress still render them easily recognizable. In’ Tran^ 
sylvania, for instance, their women’s ear-rings differ in 
pattern from those of the natives ; the Hungarian Gipsy 
chief wears silver buttons, bearing a serpent crest ; and his 
old-fashioned English brother decks his Newmarket coat 
with spade-guineas or crowD-pieces. The English Gipsy 
woman may be known by her bright silk handkerchief, 
her curioualy-plaited hair, her massy rings, her coral or 
bead necklace, and by the monginggu^io^ a tablecloth 
arranged bagwise over her back. In August 1878 Queen 
Victoria was welcomed to Dunbar by a Gipsy ** queen,” 
one of the Beynolds family, who was “ dressed in a black 
robe with wlute silk trimmings, and over her shoulders 
wore a yellow handkerchief. Behind her stood two other 
women, one ot them noticeable from her rich gown of purple 
velvet, and two stalwart men, conspicuous by their scarlet 
coats.” On the other hand, the dress of the children 
upon the Continent is simple, not to say scanty. 

Everywhere Gipsies ply an endless variety of trades. In 
Egypt they monopolize the art of serpent-charming; in 
France and Spain they sit as professional models; in 
England we meet Gipsy Methodist preachers, actors, quack 
doctors, chimney-sweeps, carpenters, factory hands, Ac. 
But everywhere the men have three principal callings — 
workers in metals, musicians, and horse-dealers ; everywhere 
the women are “ pleasaunt dauncers ” as in the days of 
Andrew Boorde, and by peddling and fortune-telling con- 
tribute their share — often more than their share^to the 
family pursa Gillies have long been famous as copper 
and iron smiths in south-eastern Europe, where their 
horseshoes are reckoned unrivalled. The ^derari (coppei- 
smiths) of Hungary and Transylvania, at certain intervali 
make trading tours to Germany, France, England, Norway, 
and even Spain and Algeria. The workers in iron, on 
the other hand, seldom or never quit the land of their 
adoption, as neither naturally do the few remaining aurari^ 
or Oips^ gold-washers of Transylvania. Simson describes 
a primitive Tinkler method of smelting iron, and the caves 
of Granada still echo to the clink of Gipsy anvUs ; but 
in England the surname PetulengrOf “smith” (iiompetul^ 
“horseshoe”), alone recalls the days when Gipsies sur^ 
passed the Gentile in the farrier’s craft. Liszt, in his 
work Des Bohemiene et de leur Musigue en ffongrie (Paris, 
1859), ascribes to the Gipsies the creation of Hungary’s 
natlond music. Bortalus (1668) conteets the theory, but 
few wovdd hesitate to admit its plausibility who at the 
Paris Exhibitiou (1878) or elsewhere have listened to the 
Gipsies’ thrilling peiformance of a czardas^ or are familiar 
with the undoubtM compositions of Bihai^, Csermak, and 
other Gipsy fnaeetru The Gipsy’s favourite instrument is 
the violin, but few are the iDBtmments he has not buccobb- 
faUy essayed. The Eisteddfods of Wales have witnessed 
the triumphs of Gipsy harpists; and hundreds liave been 
charmed by the concerts of the Beberts family, not know- 
ing they were hearing a Gipsy bond. “The Egyptians,” 
as Krantzius drily remarked in 1520, “frequently change 
their horses;” horse-dealing and hone-stealing are too 
often qmonymons terms with them. Fortune-telling is on 
the wane with Gentiles’ waning belief in the fortune* 
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Idler’s powers. The Oipi^ erone oan no longer pennade 
the yeoman’s wife to bnry her treasnre in the earth, and 
tetum in a fortnight’s time to find it— gone. Those halcyon 
lays of madfutin are passed by; the senrants’ hall is now 
the only El Dorado left Endosnre Acts have struck a 
deadly blow at English Qipsydom, driving the wanderers 
from bree^ common and turf-edged lane to the smoky 
suburbs of great towns, or at best the outskirts of some 
watering place. Here, surrounded by Gentiles, the 
younger generation forget the wisdom of the Egyptians, 
relinquish time-honour^ customs, and, wedding with the 
sons and daughters of the land, widen the stream of 
Bomani blood, and so diminish its ** depth.” Several 
accounts have been fummhed of Romani marriages, but 
they rarely tally, and some (Bright’s, Borrow’s, and 
Simson’s) do not bear quotation. On the Continent one 
common feature is the breakmg by the chief of a flower- 
crowned pitcher, from whose fragments, as they are many or 
few, he argues the fortunes of the bridal pair. There are 
many curious Gipsy practices relating to death and burial, 
such as waking the cor[ise, burning the deceased’s efl'ects, the 
fasting of his kinsfolk, and a species of tabu. The earliest 
record of Gipsies burning the property of their dead occurs 
in the Annual Register for 1773, p. 142 : <‘The clothes of 
the late Diana Boswell, queen of the Gipsies, value £50, 
were burnt in the Mint, Southwark, by her principal 
courtiers, according to ancient custom” {cf. Liebich,p. 55 ). 
Abstention from flesh or some other delicacy is not 
always a sign of mourning for the dead {ef. Crofton in 
Papers of iiU Man. Lit. Clvh^ 1877) ; but its most interest- 
ing form is where a Gipsy wife or child for ever renounces 
the favourite delicacy of the dead husband or parent Like 
motives prompt the dropping of the dead Gipsy’s name 
entirely out of use, any survivors who happen to bear the 
same changing it to another. Much nught be written of 
a kind of ceremonial purity prescribed \sg Gipsy law, and 
indicated in the language by the distinction between cM/o, 
** dirty,” and mokadoy ** unclean.” To wash a tablecloth 
with clothes is mohado^ since it is connected with food ; 
and a German Gipsy woman may not cook for four months 
after childbirth, while a vessel touched by the skirt of a 
woman’s dress is held to be defiled. But with one other 
widespread practice we miut take our leave of Gipsy cus- 
toms, that, namely, of leaving at a cross-road a handful of 

E or leaves, a heap of stones, a stick or some such mark 
i*;i, “ leaf ”) to guide the stragglers of the band. Soo 
Lch, p. 96, and Smart and Crofton, p. 199; and com- 
pare ** Polo,” in Sleeman’s Ramaaeeana, or a Vocabulary 
of the Thugs (Calcutta, 1836). 

Character . — ^The Gipsy character, strange medley of 
evil and of good, presents itself as black and hateful to 
the outside world, whilst to the Bomani race it is all that 
is fair and lovaUe. There ’s nothing worse than mumply 
Gentiles ” is a saying often in Gipsy mouths, which affords 
a clue to much that is puzzling in the Gipsy’s nature. He 
is at war with mankind, for centuries his oppressors, and, 
all being fair in war, may plunder and beguile at will, so 
that he be not caught. Gipsies’ light-heartedness and 
courtesy are patent to all men ; but only to true or adopted 
members of the tribe are their inmost hearts revealed. 
Their principal faults are childish vanity, professional cun- 
ning, indolence (caused by the absence of ambition), and 
a hot passionate temper. But they are as ready to forgive 
as they are q^uick to resent a wrong ; and before implicit 
confidence their cunning gives place to inviolate honour, 
a fact borne strongly out by an incident in the Life of the 
actor Charles Mayne Young (p. 1 86; ed. 1871). Their family 
affection is intensely strong, prompting a parent never to 
chastise a younger diOd, a grown-up son meekly to take a 
thrashing from his father ; and they are lavishly generous 


to such as are poorer than themselves, even though Gentiles. 
Their love of nature reveals itself in a hundred quaint, poetic 
phrases, in a familiarity with beasts and herns ; their love 
of dumb creatures in the number of their pets. Quick and 
versatile, all Gipsies readily adapt themselves to any state 
of life; they have so wonderful a gift of tongues that 
formerly it was reckoned against them for a proof of 
sorcery. That hitherto the race has produced, outside the 
realm of music, none but mute geniuses, is rather due to 
lack of education than of ability ; but Zingaro ” seems to 
have only been a nickname of the Quentin Matsys of the 
South, Antonio Solario( 1382-1 455), ond John Bunyan from 
parish registers does not appear to have had one drop of 
Gipsy blood (cf. Notes and Queries^ 5th ser. vol. ii.). 

Physique . — Outwardly as within Gipsies present strong 
contrasts, some being strangely hideous, others very beau- 
tiful, though not with a regular, conventional beauty. 
Finely proportioned, they are as a race of middle stature, 
but lithe and sinewy, insensible to cold or wet, capable of 
supporting great fatigue. They pride themselves on their 
small hands and feet ; corpulence rarely occurs, and only 
with the older women. The hair, black or dark brown, 
inclines to coarseness, is often frizzled, and does not soou 
turn grey ; the complexion, a tawny olive, was compared 
by the Plymouth Pilgrims (1622) to that of the Indians of 
North America. The teeth are of dazzling whiteness and 
perfect regularity, the cheekbones high ; and the aquiline 
nose is overhung by a strongly-marked brow, knit often in 
deep lines of thought. But the most striking feature is the 
full, dark eye, now lustreless, then changing to an expres- 
sion of mysterious, childlike sorrow, presently blazing forth 
with sudden passion. As is the case in other Oriental 
races, the Gipsies early develops and early fade. See, in 
iho ArchivfUr Anthropologie (1872), M. Isidor Kopemicki’s 
learned aud exhaustive treatise on Gipsy craniology. 

T^isories as to Several attempts have ]mw made to 

identify Gipsies with nomad Indian tribes: Grellmann, for example, 
discovers them in the Sadros, Kiihuidsou m the ^aU{AsuUic 
ResearcheSf vol. vii. 1784), Leland in the Dorns, and B. R Mitra 
in the Bediyds {Memoirs of London Anthrojt. Soe.^ vol. ill., 1870). 
These theories, however, need not detain us long; they rest merely 
on analogies, real or imugiued, between the manners of Gj 2 > 8 ioH and 
Bueli Indian vagrants, and not on the evidence of luiigimge. Nor, 
were it even shown that any ur all of tliese jiarinlis B])eaK Bomani 
among themselves, would buch a discovery throw of necessity much 
light oil the origin of our European Gipsies; it might simply prove 
tliat India has its Gipsy tiibes. It is otherwise with the identifici^ 
tioii of Gi|)sies with the Jats, who in the Punjab alone numbered 
(1871) 1,309,809, — a theory started by Pott, elaborated by Batail- 
lani, and supported by Newbold, Sir ll. Buwluison {Proceedings qf 
the Oeogr, Soe,, vol. i., 1857), Professor do Goeje {Bijdrage tot de 
Oeschiedenis der Zigeuiiers^ Amst, 1876), Captain burton {Academy ^ 
March 27, 1875), and a writer in the Edinburgh Review (July 1878). 
About 420 A.n., says Kirdousi {circa 1000), the Persian monarch 
Behmm Gur imported 10,000 minstrels from India, assigning them 
lands and cattle. But they, wasLing their substance, angered the 
king, who bade them take their instruments, and roaming through 
the land procure by their sonn a livelihood, wherefore the lAri 
now wander about the world.’* Hamza, the Arab historian of 
Ispaliau ((^ 940), had already told how Behrum dispersed through 
the cities of his lealm 12,000 Indian musicians, ** whose de- 
scendants are known as Zuth and of three writers who rejieat 
the tale Mirkhoud (16th century) calls the musicians DjaiL 
Thus JAri (mod. Pers. “Gipsy”) appears to be synonymous with 
Zuth or Jatf the name on tno one hand of Daniascus Gipsies (?), 
on the other ot an agricultural and cattle-breeding race inhabiting 
the valley of the Indus. Neither are records lacking of west- 
ward migrations of Jats from the Indus, as in 714 to Mopsuestia 
‘and Antioch, while in 810 we hear of them in the Tigris valley, 
in 884 in tlie marshes of Khuzistau, in 866 in the territory of the 
Byzantine empire (Goeje). Jat theorists differ as to the date of the 
great mimtion that gave Eurojw its Gipsies, the Edinburgh Irvine 
writer pl^ng it at 1026, while Sir Heunr Rawliuson regards our 
Gipsies as lineal descendants of Firdousi’s Ldii These writers, how- 
ever, all agree in making the Gipsies Jats; but none have essayM the 
necessary comparison of Bomnni and Jataki (the idiopj of wie 
living Indian Jats), though Ci^tain Burton himself has published a 
amnnw of th. lAttor in tb. Jounutl cf the Soiniciy Atutiie Soeiity 

X. — 78 
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(Bomlifty, 1S49). We haye eeen that the dialect of the Turidah 
iitg vBinained unchanged for near five oentnneai and tiie 
Jala are aaid to ** preserve their vernacular tongae wherever thej 
go.** Supposing Cfinaiea then to have broken off from the main 
Jat atem m late as tne eleventh, or even as early as the fifth oen« 
taiT A.D., we should look for a strikiim resemblance between Jdtakl 
and Romani. Compare, however, with the foregoing paradigms 
the following from Burton’s grammar:— SiMO. nom. 'pAord, ^^a 
hone;” gen. pAorenid: dat pkore-ndn; acc. g)wrd\ abl ghort4€ or 
4011 , from a horse;’* Flvjl nom. ahore; gm, ghoridn or pAoreti- 
dd; dat ghoridn nitfi, &c. The Jataki third personal pronoun, 
again, runs: — SiNO. nom. vKa, ** he;" gen. us^; dat and acc. 

abl. utte; Plur. nom. iiAe; gen. uhifuUL ito. : its verbal 
formation is almost equally unlike the Romani. In the face of the 
g^t uulikeness of Romani and Jdtaki one may well concur with 
Bataillard in the rejection of this theory, and proceed to consider 
the later views of that writer as advanced^iu Les Originst de$ 
Taigaives (Psr.» 1875), Les Ttiganes de VAge du Bronze (Par., 
1876), and Mat de la question de VemeieivneU dea Teiganea eu 
Burope (Par. , 1877). He now believes the Gipues to have existed 
in Euro|^ from immemorial times,— a conclusion to which he is 
led by the absence of any record of their passage across the Bos- 
phorus, by their enslaved condition in Wallachia in the 14th 
century, by the casual notices cited above of their presence at a 
still earlier date, and bv their present monopoly of mctsllurgioal 
arts in South- Kostem Europe. These mainly negative proofs lose 
some of their force when we remark that neither is a^ record 
known to exist of the passage of Gipsies to England, Scotland, 
or America; and that at Corfu in 1846 (i.e., in historic times) we 
read of Gipsies being reduced to vassalage. Assuredly it is a mighty 
leap from the Athingani of the 9th century a.d. to the Sigynnm of 
Herodotus (v. 9), whom Bataillard claims for the ancestors of the 
Gipt^ race. The strength, however, of the theory lies less in 
attempted identifications than in its explanation of the unsolved 
iiroblem, What was the race that carritm bronze to Northern and 
Wastom Europe t Referring for a general survey of the question to 
the article Akcuaoloot, to E. Chantre’s Age de Brofize (4 vola, 
i’aris, 1S77), and to Lubbock's I^cJMoric Times (2d ed., London, 
1869), we extract from the last-named work the following pas- 
sages:— ** The absence of implements made- either of copner or tin 
seems to indicate that the art of making bronze was intr^uced into 
Europe, [a view confirmed by the fact that] wherever we find 
the bronze swords or celts they are the same, not similar in char- 
acter, but identical . . . The discovery of moulds proves that the 
ait of casting in bronze was known and practised in many countries. 
JIanoe it appears most probable that the knowledge of metal is one 
of those great discoveries which Europe owes to the East • . . 
The implements of bronze appear to have belonged to a race with 
smaller hands tlian those of the present European nation. ... As 
n^rds the smallness of the hands, we must remember that Hindus 
ahiue this peculiarity with Egyptians. . . . The Phoenicians were 
well acquainted with the use of iron. . . . We have still very 
much to learn in regard to the race by whom the knowledge of 
metal was introduced into our continent. " Each passage suggests 
or is explained by the supposition that this was no other than the 
small-banded and eastern Gi|)sy race. The Calderari work exclu- 
sively in copper, never in iron; no Gipsy bronze-smith would Itove 
spoilt his trade by introducing iron. Traces might perhaps yet 
be found in Norway of the workings of a band of Galderan, who 
visited that country in 1874; and certainly the utensils they wrought 
in Pmnoe were exactly similar to those that they wrought in Norway. 
Bataillard's theory is strengthened by the fact that so high an 
authority as M. de Mortillet— who is followed by Chautre a^ Bur- 
nonf— hM been independently led to a like conclusion ^ 1874. Its 
stronger confirmation, however, is the important discoveiy of Dr 
Kopemicki that in Eastern Galicia there survive to the present 
day certain Zlotars (Ruth, “goldsmiths”), Gipsy workers in oronze, 
whose processes Bataillard minutely describes in Lee ZloUire (Paris, 
1878). Difficulties there are in accepting the theoiy : — tlie unsettled 
question of the antiquity of the Romani tongue ; the yawning chasm 
of a thousand years; above all, the unnoticed fact that nearly all the 
metalluigical terms of Romani seem to be borrowed from Greek — 
ktddi, ‘Man” (icaXaiorh kMrhma, “copper” (x<Uif«/ia); moliv, 
**]eaa” (/aoX4/8iM'); Icakkwoi^ “kettle” (scucseijSv); “anvil” 

(dfidri); rin, “file” (fiufl); eiwi, “hammer” (cfpvpl) ; ksildvi, 
“pinoen" ((vAd/8<sv) ; katfin, “nail” {Kap^i)\ klidi, “key” 
(sAsiSf); gam^nOf “bell" {z^wdra); and pitalo, “honesboe" 
(v4ra\sv). T^is ImIcs like an insuperable oUectiou, since certainly 
no Galdeimii of to-day would borrow from freneh or Gorman the 
names for these the most familiar objects of bis long-praoti^ 
calfiBg; and unless Bataillaitl be preps^ to maintain that Greek 
took tne terms from Romani, not m wno, bis theonr falls. 

Bibliograpkg. ^The literature on the Oipeies is richer in appear- 
ance tbju in reality. MiU^ch (L 54-59)and Bataillard (Lee demiere 
Tmvaux reledffe am BohinUenM, Paris, 1872) give the titles of 118 
works, a numW wbicb might he hugely inermeed. Bnt many^of 
works " are articles hidden away in periodloeli^ ae “The 


Engliah Gi|jeiee," by the Rev. 8. James, in The Church of 
land Magaaimt 1875 ; many are mere reehauMe of earlierrolill- 
cations. Impmect though it be, Grollmanu’s iffrtortss^ Formuh 
gber die Zigouner (1788; fid and enUuged ed., Gbtt, 1787; Eim. 
translation by M. sUtper, 1787) remains the only attempt at a ftui 
history of the Gip^ race ; its grave defloienoies. are best sun 
by 8prengler’eZ>frwrmtibtotort^yurtfdtM OinganieeiveZ 
Leyaen, 1889), by Hopf s Eimoanderung der Z^/euner in j 
(Gotha, 1870), by the historical portions of Miklosich's work, end 
above all by Bataillard’s Jk V Apparition tl de la DirperBion dee 
Bohdmiene on Europe (Fo3^l%ii\NouveUeaBecherchee (Paris,1849), 
and Etat de la Question, Ac. (Paris, 1877). On the language viewed 
as a whole the chief authorities ue^Die Zigeuner in Europa vnd 
Aeim (2 vols., Halle, 1844-45), by A. F. Pott ; Zigeuneriechea (Halle, 
1865), oy G, H. Asooli ; and uetir die Mvndartm und die frander^ 
mgon dor Zigeuner Europa'e (8 parts, Vienna, 1872-78), and 
BeUrdge eur KenntniHe der Zigoumrmundarten (4 parts, Vienna, 
1874-78), by F. von Miklosich. From works on the Gipsies qf diffb- 
rent European Uuids the following may bo given as a selection (the 
more important being marked with on asterisk) for Turkey, 
^Etvdee eur lea TMftghianie (Constsn., 1870), bv A. G. Paispati; 
for Roumania, the unsatisfaotoiy GrammairCf Dimoguee^ et Vowtu^ 
Zaire de la X^ngue dea Oigadna (Paris, 1868), by J. A. Vaillant; for 
Hungary, A* ezi^ny nyelv elmnei (Festh, 1858), by J. Bomemisza; 
for ^hernia, *Bomdni Czib (Pro^e, 1821), by A. J. Puchmayer; 
for Germany, *IHe Zigeuner in threm Weaen und xhrar Spaiehe 
(Leipeio, 1868), by R. Licbich ; for Poland, Bye hiatoricxny ludu 
cygdnekkgo (Wilna, 1880), by T. Nai'butt; for Russia, 27el^ die 
Spraehe der Zigeuner in Buaaland (St Pet 1858), by 0. Bdbtliogk; 
for Norw^, Beretning am Fante- ellcr LandetrygerfdUcet i Norge^ 
(5 parts, Christian., 1850-65), by E. Suiult; for Denmark, Talere 
og NaimandtfoUc i Banmarie (Copoiih., 1872), by F. Dyrlund; for 
England, ^ The English Gipsies am their Language (lioudon, 1878), 
by C. G. Leland, Bomano Lavo^Lil : fVbrd^book of the English 
Gipsy Language (1874), by G. Borrow, and ^The IHalectef the 
Engliah Gipsies (1875), by B. Smart and H. T. Crofton ; for Scot- 
land, A History qf the Gipsies (London, 1865), by W. Simson ; for 
Italy, ZigeuneriMhee (Halle, 1865), by Ascoli ; for the Ba^ue 
CountT}', Vbcabulaire de la Langue dee Bohemiene habitant lee 
Pays Basques Franqaia (Bord. 1862); for Spain, The Zincali (2 
voK, Lond., 1841; now ed. 1873), by Bonw. From works on 
non-European Gipsies selection is unnecessary, since tlieir sum total 
is os follows: — “ Ueber die Sprache dor Zigeuner in Syrien," by 
Pott, in ZeUschrift fi\r die Wissenachaft der Sprache (Berlin, 
1846); Beieen duroh Syrian^ PalMina^ Ac. (Berlin, 1854), by U, 
" ' ' " Gipsies 

. 1866), 

comprehending vocabularips from Fjgyp^ 
Syria, and Persia ; “ Die Zigeuner in JBgypteii," in Petennann's 
MillJieilungen {Qoiha, 1862), by A. von Kremer; Notes et Questions 
eur Us Bohimiena en Algeria (Paris, 1874), by P. Bataillard; and 
Travels in the East (Lond., 1828), by Sir W. Ouseley, vol iii. of 
which gives a Kardchi vocabulary. To these maybe added the 
apecimens of the Gipsy dialects of Asia Minor, fhrnished by Paspati, 
and vocabularies from Arjr«mia and Siberia in Miklosich’s BsUrdge 
(iv.vjK 38-41). (P. H. G.) 

GflRAFFJE (CatnslcgMrdalis girqf a), a nmmmal belonging 
to the ruminant group of the Artiodactyle UngulateSi and 
the single living representative of the family Cameloparda’- 
lidcB, Intermediate between the members of the deer and 
ox families, the giraffe differs from both in having neither 
true horns nor antlers. It possesses however two solid, 
bony, and persistent appendages, attached partly to the 
frontal and partly to the pariet^ bones ; and not to the 
former only os in the true horned ruminants, and these, un- 
like tlie processes of the latter, are distinct bones, separable, 
at least in the young animal, from those of the fox^eai 
These hom-like peduncles are completely covered over by 
the skin of the forehead, and are terminated by a tuft of 
bristles, while in front of them there is a protuberance 
caused by a thickening of the bone^ sufficient^ prominent 
in the male to have been frequently descril^ as a third 
bom. The giraffe is the tallest of existing animalft, mea- 
suring usually from 15 to 16 feet high — the females being 
somewhat less — ^but attaining in the largest examples a 
height of 18 feet This exceptional elevation is chiefly due 
to its great length of neck and limb, the cervical vertehne^ 
although only seven in number as in other mammals, being 
in this case exceedingly long. Its body is proportfonately 
shorty measuring only 7 feet between the breast and rump, 
and slants rapidly towards the tail- g peouliarity which has 
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given riae to the erroneoiu imprauion that the fore legs of 
the giraffe are longer than the pair behind. Its feet ter* 
minate in a divided hoof, which, says Sir Samuel Butler, 
^^is as beautifuUy proportioned as that of the smallest 
gaselle and the accessory hoofs found in most ruminants 
are entirely awontiug. Its head is small, its eyes large and 
lustrous; and these, which give to the giraffe its peculiarly 
gentle appearance, are capable of a certain degree of lateral 
projection, which enable the creature without turnmg its 
head to see around and to a certain extent behind it The 
elevated eyes of the giraffe thus enjoy a wider range of 
vision than those of any other quadruped. Its nostrils are 
provided with a peculiai mechanism of sphincter muscles, 
by which ^ey can be opened or closed at will, and the 
animal is thus enabled to avoid the ii:garious effects of the 
sand storms which occasionally pass over its native haunts. 
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its tongue is remarkable for its great length, measuring 
about 17 inches in the dead animal, and for its great elas- 
ticity and power of muscular contraction while living. It 
is covered with numerous large papiUa?^ and foniis, like tho 
trunk of the elephant, an admirable organ for the examina- 
tion and prehension of its food. The graceful appearance 
presented by the giraffe, to which it owes its name through 
the Arabian Xiraplia^ is greatly heightened by the orange- 
red colour of its hide, mottled as it is all over with darker 
spots ; while in its long tail, ending in a luxurious tuft of 
^rk-coloured hair, it possesses an admirable fly-whipper, 
without which it would probably be. impossible for the 
giraffe to maintain its ground against the seroot fly and 
other stinging insects of central Africa. It lives on open 
plains in the neighbourhood of low woods, high forest 
Mng scrupulously avoided, as depriving it of the exten- 


sive prospect which forms its chief defence against the 
attach of its two great enemies — the lion and man. It 
feeds almost exclusively on the foliage of trees, showing a 
preference for certain varieties of mimosa, and for the young 
shoots of the prickly acacia, for browsing on which the pre- 
hensile tongue and large free lips of the giraffe are specimly 
adapted. It is gregarious in its habits, living in small her^ 
rarely of more than twenty individuals, although Sir S. 
Baker, who hunted it in Abyssinia, states that he has seen 
as many as a hundred thus herding together. 

There is probably no animal more difficult of approadi 
than the giraffe, owing to that exceeding wariness whidi 
prompts it to place sentiaei»« to give the herd timely warning 
of approaching danger, as well as to its ability, from the 
elevated position of its eyes, and the openness of tlie ground 
it frequents, to see danger, and from its keenness of scent 
to smell it from afar. It is a fleet tliough by no means 
graceful runner, its awkward, shambling gait being due to 
its moving the fore and hind legs of the same side simultane- 
ously. In hunting it on horseback the rule to be observed, 
according to the traveller already mentioned, is to press tho 
giraffe the instant he starts; it is the speed that tells upon 
him, and the spurs must be at work at the very commence 
meat of the hunt, and the horse pressed along at his best 
paco ; it must be a race at top speed from the very start, 
but should the giraffe be allowed the slightest advantage for 
tho first five minutes the race will be against the horse.” 
In pursuing it thus on horseback the experienced hunter 
avoids too close an approach to the creature’s heels, a blow 
from which he has probably leurnt to regard, with Dr 
Livingstono, ns leaving little to choose between it and 
clap from the arm of a windmill.” Although trusting for 
safety to flight, it will, when brought to bay, even turn upon 
tho lion ; and not seldom duos it defend itself successfully 
against his attacks by the vigorous blows of its powerful 
limbs. It is, however, powerless against the ‘‘king of boasts ” 
when taken unawares, and with this object the latter lies in 
wait by the banks of streams, and springs upon the girafle 
as it seeks to quench its thirst. In captivity it is said to 
make use of its skin-covered horns as weapons of defence, 
giving impetus to tho blow, not by depressing and thou ele- 
vating the head, us in the butting of an ox or sheep, but by 
a sidelong swing of its muscular neck. The skin of the 
giraffe is in many parts so thick that tho bullet of the 
hunter often fails to pierce it, the surest method of hunting 
it being that pursued by the Hamran Arabs of Abyssinia, 
who run it down, and when galloping at full speed cut the 
tendons of its legs, or “ hamstring” it, as this operation 
is called, with their broadswords, and thus completely 
disable it. 

The giraffe is only found wild in Africa, where it ranges 
throughout the open country of Ethiopia as far south as the 
confines of Cape Colony. Until about fifty years ago it was 
almost totally unknown in Europe ; it is now, however, to 
be found in most of the European zoological gardens, where 
it appears to thrive as well on corn and hay as on the 
mimosas of its native haunts. It also breeds freely in con- 
finement, BO that it may now be regarded as acclimatized in 
Europe, The giraffe family was more largely represented 
and enjoyed a wider distribntiou during the Miocene period, 
fossil remains of extinct species having been found in 
Greece and the Siwalik Hills; while an allied genus, 
Hedadotherium^ with less neck and more body than the ex- 
isting giraffe, extended during the same period from the 
south of France to north-west India. 

The skin of the giraffe forms a valuable leather material, 
that made from the thicker parts being in special request 
for sandals ; its flesh, according to Sir S. Baker, was, when 
roasted, the best he had ever tasted; the tendons of its 
long legs are valued by the Arabs as thread for sewing 
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leiUiw, and as strings for their mnsical instraments; while 
its leg bones, which differ from those of other mniinants in 
being solid, are largely used in England in the manufso- 
tore of buttons and other articles of bone. 

OIRALDl, Giolio Orboobio (1479-1552), or Lilius 
Gregorius Oyraldus, one of the scholars and poets of the 
golden age of Italian literature was bom June 14, 1479, 
at Ferrara, where he early distinguished himself by his 
talents and acquirements. On the completion of his literary 
course he removed to Naples, where he lived on familiar 
terms with Pontano and Saimasaro ; and subsequently to 
Lombardy, where he enjoyed the favour of the Miiandola 
family. At Milan in 1507 he studied Greek under C^- 
condylas ; and shortly afterwards, at Modena, he became 
tutor to Eroole (afterwards Cardinal) Ranine. About the 
year 151 4 he removed to Borne, where, under Clement VIL, 
he held the office of apostolic protonotary ; but having in 
the sack of that city (1527), which almost coincided with 
the death of Cardinal Ranine his most i^owerful |)atron, 
lost all his property, he returned in poverty once more to 
Mirandola, whence again he was driven by the troubles 
consequent on the assassination of the reigning prince in 
1533. The rest of his life was one long struggle with ill 
health, poverty, and neglect ; and he is alluded to with 
sorrowfid remt by Montaigne in one of his JJssaia (L 34), 
as having, like Sebastian Castalio, ended his days in utter 
destitution. He died at Ferrara in February 1552 ; and 
his epitaph makes touching and graceful allusion to the 
sadness of his end. Giraldi was a man of very extensive 
eradition ; and numerous testimonies to his profundity and 
accuracy have been given both by contemporary and by 
later scholars. His Historia dt Diis Gentium marked a 
distinctly forward step in the systematic study of classical 
mythology ; and by his treatises De Amiis et Mensihusy and 
on the Calendarium Romanum et Grcecum, he contributed 
to bring about the reform of the calendar, which was ulti- 
mately effected by Pope Gregory XIIL His Frogymnama 
vdversua Literas et Liferatos deserves mention at least 
among the curiosities of literature ; and among his other 
works to which reference is still occasionally made are Hie- 
tO)'ice Poetarum Grceconm ae Latimnim ; De PoetU iuorum 
tenifx>rumi and De Se^mltura ac vario eepeliendi ritu, 
Giraldi was also an elegant Latin poet His Opera Omnia 
were published at Leyden in 1696. 

GIRALDI, Giovanni Battista (1504-1573), sumamed 
Cynthius, Cinthio, or Cintio, Italian novelist and poet, 
born at Ferrara in November 1504, was educated at the 
university of his native town, where in 1525 ho became pro- 
fessor of natural philosophy, and where, twelve years after- 
wards, he succeeded Cello (^Icagnini in the chair of belles- 
lettres. Between 1542 and 1560 he acted as private 
secretary, first to Ercole II. and afterwards to Alphonso 11. 
of Este \ but liaving, in connexion with a literary quarnd 
in which he had got involved, lost the favour of his patron 
in the latter year, he removed to Mondovi, where he 
remained as a teacher of literature till 1568. Subsequently, 
on the invitation of the senate of Milan, he occupied the 
chair of rhetoric at Pavia till 1573, when, in search of 
health, he returned to his native town, where on the 
30th of December he died. Besides an epic entitled Ercole 
(1557), in twenty-six cantos, Giraldi wrote nine tragedies, 
the \mt known of which, Orbecche, was produced in 1541. 
The sanguinary and disgusting character of the plot of 
this play, and the general poverty of its style, are, in the 
opinion of many of its critics, a^ost fully r^eemed by 
occasional buiats of genuine and impassioned poetry ; of one 
scene in the third act in particular it has even been 
affirmed that, if it alone were sufficient to decide the ques- 
tion. the Orbeeehe would be the finest play in the world. 
Of the prose works of Giraldi the most important is the 


-GIB 

Seeatammiihi or EcaiamMf a collection of tales told some» 
what after the manner of Boccaccio, but still more closely re- 
sembling the novek of Giraldi’s contemporary Bandello, only 
much inferior in workmanship to the productions of either 
author in vigour, liveliness, and local colour. Somethings 
but not much, however, may be said in favour at their pro- 
fessed claim to represent a higher standard of morality. 
Originally publish^ at Monter^;ale, Sicily, in 1565, they 
were fluently reprinted in Italy, while a French transla 
tion by Ohappuys appeared in 1583, and one in Spanish in 
1590. They have a peculiar interest to students of English 
literature, as having furnished, whether directly or indi- 
rectly, the plots of Measure for Measure and Othello. That 
of the latter, which is to be found in the HecatommUhi 
(iil 7), is conjectured to have reached Shakespeare through 
the French translation ; while that of the former {Uecaty 
viii 5) is probably to be traced to Wheatstone’s Promos and 
Cassandra (1578), an adaptation of Cinthio’s story, and to 
his Hq^meivne (1582), which contains a direct English 
translation. To Giraldi also must be attributed the plot of 
Beaumont and Fletcher’s Custom of the Country. 

GIRALDUS CAMBRENSIS. See Babrj. 

GIRARD, Philippe Henri de (1775-1845), a celebrated 
French mechanician, was bom at Lourmarin, in the depart- 
ment of Vaucluse, let February 1775. In his early life he 
manifested a strong aptitude for mechanical invention, and 
he also at that time devoted his attention to botany, paint- 
ing, and literature. When at the Revolution his family 
took refuge in Italy he supported himself there for some 
time by painting, but afterwards, at the age of eighteen, he 
established a soap manufactory at Leghorn. Returning to 
France after the fall of Robespierre, & began to conduct a 
chemical work at Marseilles, but soon afterwards judged it 
prudent to go to Nice, where he obtained the professorship 
of chemistry and of natural history. Returning to Mar- 
seilles about 1800, he afterwards went to Paris, where, in 
company with his brother Frederick, be established a soap 
manufactory. In 1804 he and his brother took out a 
patent for what is known os the fountain lamp; and 
at the Exposition” of 1806 he was awarded a gold medal 
for his one-cylindered direct acting steam engine. Napoleon 
having in 1810 decreed a reward of one million francs to 
whoever should invent a machine for the spinning of flax 
equally successful with those in use for tlie spinning of 
hemp, Girard, after a course of experiments, invented and 
patented a flax-spinning machine. In 1813 he established 
a flax mill at Paris and another at Charonne, in both of 
which he made use of his machine ; but although he waa 
declared to have earned the reward offered for the invention 
the fall of Napoleon in 1815 left the decree unfulfilled 
Girard, who expected that the expenses connected with hi. 
experiments would be met by the promised premium, now 
got into serious money difficulties, and had to leave 
France for Austria, where, besides establishing a flax mill 
at Hirtenberg, he built the first Une of steam ships on 
the Danube. In 1825, at the invitation of the emperor 
Alexander I. of Russia, he went to Poland, where he erected 
a flax manufactory, round which grew up a village which 
received the name of Girardow. He was also appointed 
chief engineer of the mines of Poland. In 1844 he re- 
turned to Paris, and exhibited at the Exposition a large 
number of inventions, indnding a machine for combing flax, 
a machine for making gmdods, several new improvements 
in a piano of double eeta^ei^ and a new instrument 
(»lbd the Trmdophone. Tor his inventions connected 
with the manufacture of flax a gold medal was decreed 
to him by the jury; and in 1845 the Society of In<* 
ventions awarded him a sum which raised the pension he 
received from the Russian Government to 6000 francs. 
Berides the inventions already mentioned, Girard was thn 
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author of a large number of others, many of them of con- 
ndeiable imj^rtance in connexion with Tarious departments 
of industrial machinery. He died at Paris August 26, 
1846. A pension of 6000 francs was bestowed in 1867 
on his only surviving brother, and another on his niece. 

GIRARD, Stephen (1750-1831), American philan- 
thropist, was bom at Bcmeaux on 2l8t May 1750. At 
the age of thirteen he commenced life as a sailor, and 
followed his avocation with such assiduity that he was 
enabled, before the French requisitions of age and service 
allowed, to become master and captain, in October 1773. 
His first mercantile venture was to St Domingo in February 
1774, whence he proceeded in July to the then colony of 
New York. After trading for three years between New 
York, New Orleans, and Fort au Prince, he went to Phila- 
delphia in May 1777, and gave up the sea for a mercantile 
career. While he was engaged most successfully in the 
prosecution of au extensive trade, the vellow fever in its 
most malignant tvpe broke out in Philadelphia, sweeping 
away one-sixth of its population. When, during its height, 
a hospital was established, for wliicli it seemed almost im- 
possible to secure competent management, Girard devoted 
himself personally, fearless of all risks, to the care of the 
sick and the burial of the dead, not only in the hospital, of 
which he became manager, but throughout the city, sup- 
plying the poorer sufferers with money and provisions. 
Two hundred children, made orphans by the ravages of the 
fever, were in a great measure thrown upon his care. From 
this period his success commercially and* financially was 
unexampled. He gave a portion of his time to the manage- 
ment of municipal affairs for several years, and rendered 
efficient service as warden of the port and as director of 
many public institutions. On the dissolution of the Bank 
of the United States, be instituted what is known now as 
the Girard Bank. During the war of 1812 **he rendered 
valuable services to the Government by placing at its 
disposal the resources of his bank at a time of difficulty 
and embarrassment, subscribing to a large loan which the 
Government had vainly sought to obtain.” Girard added 
to his other avocations that of a practical agriculturist. He 
died December 26, 1831. 

Girard College was founded by him for the education 
and support of the poor white orphans of his adopted city. 
His fortune amounted to about seven and a half millions 
of dollars. After specific legacies of two millions for the 
erection and endowment of the college, 8140,000 to his 
relatives, 8300,000 to the State for internal improvements, 
8500,000 to the city of Philadelphia to improve its eastern 
front, 8113,000 to public charities, and various annuities 
and legacies, he bequeathed the residue of his estate to the 
city of Philadelphia, mainly for the improvement and main- 
tenance of the college. The most minute directions were 
given by Girard in regard to the buildings to be erected, 
and the admission and management of tlie inmates. He 
specifically requires that the orphans be instructed in the 
purest principles of morality, so that on their entrance into 
active life they may evince benevolence towards their fellow 
creatures, and a love for truth, sobriety, and industry. 
As for religious belief they are loft to adopt such tenets 
as their matured reason may lead them to prefer ; and to 
secure this he interdicts the employment, and even the 
amission into the grounds, of any ecclesiastic whatever. 

GIRABDIN, Madame ^MiLKDE/a French authoress, 
was bom at Aix-la-Chapelle, January 26, 1804, and died 
at Paris June 29, 1835. Her maiden name was Delphine 
Gay, and her mother, the well-known Madame Sophie Gay, 
brought her up in the midst of that brilliant literary 
society of which she was afterwards a conspicuous ornament 
In 1822 she obtained peculiarly honourable mention from 
the Academy for a poem on the Devotion of the. SUtere of 


Saintt CamOU at the Si^e of Barcelona ; and not long after 
she published two volumes of misceUaneous pieces, Euaie 
p(Miqwe (1824) and Nonveam eeeaie potHquee (1825). A 
visit to Italy in 1827, during which she was entliusiastically 
welcomed by the literati of Rome and even crowned in the 
capitol, was productive of various poems, of which the most 
ambitious was Napoline (1833). Her marriage in 1831 to 
M. £mile Qirardin open^ up a new literary career. The 
contemporary sketches which she contributed from 1836 to 
1839 to thefeuilloton of La Preeee^ under the worn deplume 
of Charles Delaunay, were collected under the title of 
Lettree Farisiennea (1843), and obtained a success which 
has proved as permanent os it was brilliant. But it was to 
more elaborate efforts that the authoress would have pre- 
ferred to entrust her reputation, and she indeed confesses, 
in a half serious half mocking mood, that it was almost 
a disappointment to find herself famous for so slight a 
thing. To the close of her life she continued to appear 
both as a novelist and as a writer for the stage, and in l^tli 
departments she reaped a wide popularity through the wit 
and emotional force of her productions. Contes dHune 
vifille file d ses neveux (1832), La canne de Monsieur de 
Balzac (1836), and II ne faui jm joner avec la douleur 
(1853) are among the best known of her romances ; and 
her dramatic pieces include VBcote des jofumalistes (1840), 
Judith (1843), Cleopatre (1847), CPest la favte du mart 
(1851), Lady Tartufe (1853), Lajoie fait peur (1854), Le 
chapeau d*un horloger (1854), and Une femme qui dHesle 
son mart, which did not appear till ^ter the author’s 
death. In the literary society of her time Madame 
Qirardin exercised no small personal influence, and among 
the fi^equenters of her drawing-room were Gautier and 
Balzac, Alfred do Musset and Victor Hugo. During the 
latter years of her life a pensive melancholy gathered round 
her: for long years she had prayed the prayer of Hannah, 
and her womau’s heart had not been comforted. Her col- 
lected works were published in six volumes, 1860-1861. 

8«e Sainto-Beuve, Causerics du lundi, i. iii. ; G. de Molfenes, 
** Lc 8 fomniefl poctes," in EemicdcfiLeux Moudes, July 1842 ; Taxiltj 
Belord, Lea Mutinies litteraircH, 1860; L' esprit de Madatne Oirar- 
din^ avee uneprifacc pat M. iMinartinCf 1862 : G. d*Hcilly, Madame 
de Qirardin^ sa vie ct ses oeuvreSf 1868. 

GIRARDIN, Saint-Marc (1801-1873), a politician and 
man of letters whose real name was Marc Oirardiii simply, 
was born at Paris in 1801, and died at Morsang-sur-Seine 
on the 1 1th of April 1873. His school career at the Lycde 
Henri IV. was a distinguished one, and he afterwards took 
university honours both in literature and law, but he never 
practised at the bar. During the reign of Charles X. he 
obtained several Academy prizes, and a mastership at the 
Lycde Louis le Grand, though his liberal principles stood a 
little in his way. In 1828 he began to contribute to the 
Journal des Dehats^ on the staff of which he remained for 
nearly half a century. At the accession of Louis Philippe 
he was appointed professor of history at the Sorbonne and 
master of requests. Soon afterwards he exchanged his 
chair of history for one of literature, continuing to contri- 
bute political articles to the Dibats^ and sitting as deputy in 
the chamber from 1 836 to 1848. As a professor he directed 
bis efforts chiefly against the clerical reaction. In 1 844 he 
was elected a member of the Academy. During the revo- 
lution of February 1848 Qirardin was for a moment n 
minister, but after the establishment of the republic lie was 
not re-elected depat}^ nor did he take any prominent part 
in politics during the second empire save with his pen. In 
the capacity of journalist he continued to be active, and 
interested himself not merely in moderate opposition to the 
Government at home but also in foreign politics, especially 
in the affairs of Syria, Greece, and Turkey, After the war 
of 1870 he was return^ to the Bordeaux assembly by his old 
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dtpaitnutmt — ^the Haute Vienne. Hia Orleanist tendendea 
and his ebjections to the republic were strong, and though 
he at first supported Thiers, he afterwards beoune a leader 
of the opposition to the president He died»bowever, before 
Thiers was actuallj driren from power. Saint-Marc 
Oirardin was one of the most distinpiahed of the manj 
writers whose political and literoiy activities combined have 
raised them to distinction in France during this century, 
but to whom there cannot be assigned the highest rank 
cither as politicians or os litterateurs. His political claims 
were not above those of a vigorous and intdligent journalist 
His professorial lectures were popular and weU attended ; 
his literary knowledge was wide, and included German and 
Italian ; his criticisms, on which his claims as a man of letters 
rest, were acute and well expressed, but not remarkable for 
great subtlety or novelty of thought or style. 

Hia chief work is hia Cours de litUralure dm]natigut (1848- 
1$63), a series of lectures the delivery and publication of which 
twisted for over twenty years. This work has for second title De 
VUmge des Paasions dans le Drame^ which describes it more 
accurately. The author goea througli the list of the vsrious pas- 
sions, and of tlie chief situations which call them out, discussing at 
the same time the mode in which they tire treated in the most colc- 
hrated dramas of ancient and modern times. The source of these illns- 
t rations is not indeed limited to drama, and the lecturer takes a wide 
range over the fields of ]>oetry and romance. The result was doubt- 
ioss as a course of lectures intercating aud stimulating ; as a book 
it is somewhat desultory. Among liia other works may be noticed 
Asaii de Litt^ature (1844, 2 vols.), made up chiefly of eontributions 
to the />^&af5,his Notices sur VAllemagnc (1884), and many volumes 
ef collected Souvenirs, BeJUjcions, &c., ou foreign countries and 
jiassiag events. His latest works of literary importance were La 
Fontaine ct Us Fahalistcs (1867) und an ttude sur J. J» Rousseau | 
(1870) which had appeared in the lUvuc dcs Deux Mondea. I 

QIBARDON, FRAxgois (1628-1715), a sculptor whose j 
works are typically characteristic of the epoch of Louis XIV., I 
was bora at Troyes in 1628, and died in the Louvre in 1715. 
As a boy he had for master a joiner and wood-carver of his 
native town, Baudesson by name de PAfi Francis, 
V. 4), under whom he is said to have worked at the clifiteau 
of Li4bault, where he attracted the notice of Ghancellor 
S4guier. By the cliancelloi’s influence Qirardon was first 
removed to Paris and placed in the studio of Francois 
Anguier, and afterwards sent to Rome. In 1050 he re- 
turned to Franco, and seems at once to have addressed him- 
self with something like ignoble subserviency to the task of 
conciliating Le Brun, who owed liis start in life to the same 
patron. Oirardon is reported to have declared himself 
incapable of composing a group, wliether with truth or from 
motives of policy it is impossible to say. This much is 
oertain, that a very large proportion of his work was carried 
i)Ut from designs by Le Brun, and shows the merits and 
defects of Le Bran’s manner — a great command of cere- 
monial pomp in presenting his subject, coupled with a large 
treatment of forms which if it were more expressive might 
be imposing. The court which G irardon paid to the ** premier 
peintre du roi ” was rewarded. An immense quantity of 
work at Versailles was entrusted to him, and in recognition 
of the successful execution of four figures for the Bains 
d’ Apollon, Le Brun induced the king to present his proteg4 
personally with a purse of 300 louls, as n distinguishing 
mark of royal favour. In 1650 Giraidon was mode mem- 
ber of the Academy, in 1659 professor, in 1674 adjoint 
an recteur/' and finally in 1695 cliancellor. Five years 
before (1690), on the death of Le Brun, he had also been 
appointed ^‘inspeeteur g^ndral des ouvrages de sculpture” — 
a place of power and profit. In 1699 he completed the 
bronze equestrian statue of ^uis XIV., erected by the town 
•f Paris on the nace Louis le Grand. This statue was 
melted dewu during the* Revolution, and is known to us 
only by a small bronze model (Louvre) finished by Girardon 
himself. His Tomb of Richelieu (church of the Sorbonne) 
wts saved from destniriion bv M. Alexandre Lenoir^ who 
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received a bayonet thrust in piofeeeting the head of (he 
cardinal from mutilation. It is a capital example of 
Girardon’s work ; but amongst other important specimens 
yet remaining may also be cited the Tomb of Louvois (St 
Enstache), that of Bignon(St Nicolas du Chardonneret), and 
decorative sculptures in the Gbderie d' Apollon and Ohombre 
du roi, iu the Louvre. Although chiefly occupied at Paris, 
Girardon never forgot his native Troyes. In the HAtel de 
Ville is still shown a medallion of Louis XIV., and in the 
church of Bt R4my a bronze crucifix of some importance,— 
both works by his hand. Iu 1850 M. Corrard de Breban, 
who has given much time to researches concerning artists 
native to the town of Troyes, published a JTotice sur la vie 
ei lea oeuvree de Oirardon, 

GIRDLE, a band of leather or other material worn 
round the waist, either to confine the loose and flowing outer 
robes so os to allow freedom of movement, or to fasten and 
support the garments of the wearer. In southern Europe 
and in all Eastern countries the girdle was and still is an 
important article of dress. Among the Romans it waa used 
to confine the tunica ; and so general was the custom that 
the want of a girdle was regarded as strongly presumptive 
of idle and dissolute propensities. It also formed a part of 
the dress of the Greek* and Roman soldier; the phrase ctn- 
gtdum deponere, to lay aside the girdle, was as equivalent to 
quitting the service. It was used ns now in the East to 
carry money in ; hence zonam perdert, to lose one’s purse. 

Girdles and girdle-buckles are not found in early Celtic 
interments, nor are they frequent in Gallo-Roman graves. 
But iu Frankish and Burgundian graves they are almost 
constantly present, often ornamented with plaques of bronze 
or silver, and the clasps and mountings chased or inlaid 
with various ornamental designs, occasionally including 
figures of the cross, and rude representations of Scripture 
subjects. In later times girdles are frequently represented 
on brasses and monumental effigies from the 12th to the 
16th century. They were either of leather or of woven 
materials, often of silk and adorned with gold aud gems. 
The mode in which they were worn is shown on the effigies; 
usually fastened by a buckle in front, the long free end of 
the girdle was passed up underneath and then down over 
the cincture, and through the loop thus formed the orna- 
mented end hung down in front. Among the sumptuary 
I regulations of Edward III. there were prohibitions against 
wearing girdles of gold aud silver unless the wearer were of 
knightly rank or worth X200 a year. Similar regulations 
against extravagance in girdles are occasionally found to the 
16th century. The brasses of the 15th century present 
many beautHnl examples of Indies’ girdles, which were often 
worn like that of the knight with the ornamental end hang- 
ing down in front, sometimes with both ends depending 
from a laige clasp or ornamental fastening in the centre. 
Allusions to the girdle are common in the poetry of the 
1 6th and 17th centuries. The purse, the dagger, the rosary, 
the pen and inkhorn and the bunch of keys were carried 
suspended from it, and hence it was an ancient custom for 
bankrupts or insolvent persons to put off and surrender 
their girdles in open court. It is recorded that the widow 
of niQip L, duke of Burgundy, renounced her right of suc- 
cession by putting off her girdle upon the duxe’s tomb. 
The £prdle, which was a very impoitimt element in the dress 
of the Levitical priesthood, does notiippenr as an ecclezias- 
tioal vestment in the Christian Church until the 8th century. 
Germanus, who died in 740, mentions the girdle worn by 
deacons ; and Hrabauus Maurot in the succeeding century 
speaks of the girdle as one of the regular vestments, and 
refers to its symbolism. Some centuries later the ohurali 
had to discountenance extravB|;ance in this article of attire, 
and splendour in the decoration of girdles was denounced 
as secular aud unbefitting the ecclesiastical bhanmter. 
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^ GIROEH, OxBOAi or Jibjih, a town of Upper Egypt, 
otnated on the left bank of the Nile, about 9 nulee ncnrth- 
weet of the ancient city of Abydns. It owes its name to 
the Ooptic monastej^ of Bt Geoige or Giigis, and is the 
■eat ox a Coptic bishop, possesseB eight mosques and a 
Roman Catholic monastery which ranks as the oldest in 
Egypt, and numbers from 8000 to 10,000 inhabitants, of 
whom about 500 are Christians. For a Iona time it was 
the capital of the Sa’id, but this rank k now held by Soohag. 
The worst enemy of Girgeh is the river, which was a quarter 
of a mile to the east at the time of Pococke’s visit about 
L740, but has gradually crept nearer, and is now riowly 
undermining the very site of the town, 

GlROENTl, a city in the south of Sicily, at the head of 
a province of its own name, occupies a fine position about 
3 miles from the coast on a platform of Mount Camicus, 
more than 1100 feet above the level of the sea. It lies 
about 60 miles S.S.E. of Palermo, with which it is connected 
^ a railway 90 miles long. As seen from the lower ground 
Girgenti presents a grandiose but sombre appearance, with 
its buildings rising in close array from ancient substructions 
and the steep rocks of the mountain i but within it is for 
the most part mean, monotonous, and melancholy, the 
streets with few exceptions being confined, irregular, steep, 
and ill-paved, and the houses all presenting the same grey- 
brown walls, the same reddish roofs, and the same narrow 
doors and narrow windows. The cathedral, begun in the 
14th century, has still an impressive effect, in spite of the 
incongruous mixture of styles ; but the interior is a typical 
i|>6cimen of modem rococo. The acoustic conditions 
are sufficiently peculiar: a word spoken in the softest 
whisper at the entrance can be distinctly heard behind the 
choir, 100 paces ofif. One of the chapels contains the shrine 
and bears the name of Bt Gerlando, the first bishop of 
Girgenti ; the altar-piece is a Virgin and Child by Guido 
Reni ; and in tlie north aisle there stands a marble sarco- 
phagus now used as a font, vrith fine lilievos, probably of 
Roman workmanship after a Greek original, representing 
the story of Flippolytus and Phaedra. Not only are the 
archives of the cathedral rich in historic documents of the 
Norman period, but they profess to contain an autograph 
letter of the devil himself. Among the other churclies, 
upwards of forty in number, S. Maria dei Greci is worthy 
of note os preserving two Doric pillars which had belonged 
to the temple of Zeus Polieus, founded in 570 b.c. by 
Phalaris, and are thus the oldest architectural remains in 
Girgenti. As the chief town of a province, Girgenti is the 
residence of a prefect and the military headquarters of the 
district. It is also the seat of the wealthiest bishopric 
in Sicily, dating from the pontificate of Urban 11. ; and 
it possesses a chamber of commerce and art, an industrial 
institute, a lyceum, a gymnasium, a teclmiccd school, and 
on episcopal seminary. Its principal library, Bibliotheca 
Luccliosiana, was presented to the town by Don Andi'ca 
Lucohese of the family of Campo Franco; the Casino 
Empedocleo, with well-appointed library and reading- 
rooms, was founded by a number of the wealthier citizena 
In the early part of the century Girgenti was a poverty- 
strioken town, but it has attained a considerable degree of 
prosperity since 1850. It lies in the centre of the sulphur 
district of Sicily, and its port, formerly Molo di Girgenti, 
now Porto Empedocle, is the principal place of shipment. 
The harbour has been lar^ly improved since 1870: the 
pier, originally constructed in the 17th century, in part at 
least from the ruins of the temple of the Olympian Jupiter, 
has been extended to a length of 4800 feet, so as to include 
an area of 380,000 square yards, and the depth, which was 
only 10 feet on the bar and - 16 within, has b^n greatly 
increased by dredging. Around the port, which is 3 miles 
firom the city proper, has gathered a cluster of houses and 


stores, and the spot is defended by a small fort AlmAnHa 
and grain are the only important arddes of export besides 
Bolphur ; but, though the min-pite hewn out of the rock are 
of large extent, the actual shipmenta of grain are not very 
great. The average value of the annual e^ort of sulphur 
amounted, between 1868 and 1870, to il41 1,700, while that 
of the other articles was less than ^15,000 eaoL The popu- 
lation of Girgenti was 18,802 in 1871, and that of rorto 
Empedocle 6691. In the history of Girgenti there is little 
of note ; the historical interest of the district gathers round 
the splendid ruins of the older Agrigentum, which lie 
between Girgenti and the sea. 

See Piooone, i/ismorie atoriche Agrigmtine ; De la Salle's VoyoM 
pUtoreaque en Sidle ; HilckifrB ^^Reiseskizzeu aus Sidlien,'' u 
ZdtaehriftfUr JBrdk, zu Berlin, 1800 ; Kenan, Voyage en Sicily*' 
in Bevuedea Ikiix Ufondea, Nov. 1876. 

GIBODET DE ROUSSY, Anke Louis (1767-1824), 
better known as Girodet-Trioson, was bom at Montargis, 
January 5, 1767. Fe lost his parents in early yout^ and 
the care of his fortune and education fell to the lot of his 
guardian, M. Trioson, “m4decin de mesdames,” by whom 
he was in later life adopted. After some preUminary 
studies under a painter named Luquin, Girodet entered the 
school of David, and at the age of twenty-two he successfully 
competed for the Prix de Rome. At Rome he executed 
his Hippocrate refusant les presents d’Artaxerxes, and 
Endymion dormant (Louvre), a work which was hailed with 
acclamation at the Salon of 1792. The peculiarities whidi 
mark Girodet’s position as the herald of the romantic move- 
ment are already evident in his Endymion. The firm-set 
forms, the grey cold colour, the hardness of the execution, 
are proper to one trained in the school of David, but these 
characteristics harmonize ill with the literary, sentimental, 
and picturesque suggestions which the painter has sought 
to render. The same incongruity marks Olrodet’s Danae, 
and his Quatre Saisons, executed for the king of Spain, 
(repeated for Compi6gne), and Shows itself to a ludicrous ex- 
tent in his Fingal (St Petersburg, Leuchtenberg collection), 
executed for Napoleon 1. in 1802. This work unites the 
defects of the classic and romantic schools, for Girodet's 
imagination ardently and exclusively pursued the ideas 
excited by varied reding both of classic and modem litera- 
ture, and the impressions which he received from the exter- 
nal world afibrdod him little stimulus or check ; he conse- 
quently retained the mannerisms of his mastoris practice 
whilst rejecting all restraint on choice of subject. The 
credit lost by Fingal Girodet regained in 1806, when ho 
exhibited Sc^ne de Deluge (Louvre), to which (in competi- 
tion with the Sabines of David) was awarded the decennial 
prize. This success was followed up in 1806 by the pro- 
duction of the Roddition de Vienne, and Atala au Tombmu 
— a work which went far to deserve its immense popularity, 
by a happy choice of subject, and remarkable f reborn from 
the theatricality of Girodet’s usual manner, which, however, 
soon came to the front again in his B4volte de Cairo (1810). 
His powers now began to fail, and his habit of work- 
ing at night and other excesses told upon his constitution ; 
in the Ssdon of 1812 he exhibited only a T^te de Vierge; in 
1819 Pygmalion et Galat4e showed a still further decline 
of strength ; and in 1824 — ^tho year in which he produced 
his portraits of Cathelineau and Bonchamps— Girodet died 
on 9th December, aged fifty-eight. 

' The number of hk paintings is inoonslderablo ; but he executed 
a vast quantity of illustrations, amongst which may be cited thow 
to the Didot Virgil (1798) and to the Louvre JtaciTie (1801-1806). 
Fifty-four of his designs for Anacre<fn were engraved by M. 
Chatillon. Girodet wasted much time on literary composition, 
his poem Le PeifUre (a string of commonplacos), together wrth 
poor imitations of classical poets, and essays on Le Qinie snd Xa 
were publiriied after his death (1829), with a biompbieol 
notice by his friend H. Coupln He la Couperie ; and M. Deieoluie, 
in his Lowia iiavid et aon tempa, has also a brief life of Girodet 
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OIRONDE, a maritime department in the ELW. of 
Fraaoei formed from four divUdonB of the old province of 
Ouyenne, via., Bordelau, Baaadaie, and parts of P^rigord 
and It is bounded on the N« by the department 

of Charente-lnf^rieure, R by those of Dordogne and Lot-et- 
Oaronne, S. by that of Landes, and W. by the Bay of 
Biscay. It lies between 44" 12' and 46* 35' N. lat. and 
between 0* 18' £. and 1* 16' W. long., being 106 miles in 
length from N. W. to S.R, and 80 in breadth from N.R to 
S.W. It takes its name from the river or estoaiy of the 
Qironde formed by the union of the Qaronne and Dordogne. 
The department divides itself naturally into a western 
and an eastern portion. The former, which is termed Xes 
Landes^ occupies more than a third of the department, and 
consists chiefly of morasses, or of sandy and unfruitful 
downs. The downs stretching along the sea-coast have, 
however, been now planted with pines, which, binding 
the sand together by means of their roots, afford an effica- 
cious protection against the encroachments of the sea. Near 
the coast are two extensive lakes, Carcans and Lacanau, 
communicating with each other, and with the bay of 
Arcachon, near the southern extremity of the department. 
The Bay of Arcachon contains numerous islands, and on the 
land side forms a vast shallow lagoon, a considerable 
portion of which, however, has been drained and converted 
into arable land. The eastern portion of the department 
consists chiefly of a succession of hill and dale, and, especially 
in the valley of the Gironde, is very fertila The estua^ 
of the Gironde is about 45 miles in length, and varies in 
breadth from 2 to 6 miles. The principal affluent of the 
Dordogne in this department is the Isla The feeders of 
the Garonne are, with the exception of the Dropt, all small 
West of the Garonne the only river of importance is the 
Leyre, which flows into the bay of Arcachon. The climate 
is humid and temperate. Wheat, lye, maize, millet, and 
hemp are grown to a considerable extent The com pro- 
duct however, does not more than half meet the wants of 
the inhabitants. The culture of the vine is by far the most 
important branch of industiy carried on, the vineyards 
occupying about one-seventh of the surface of the depart- 
ment The wine-growing districts are the M4doc, Graves, 
Cdtes, Palus, and Entre^eux-Mers. The Mddoc country 
grows the three gramU cru9. The Graves country forms a 
jBone 30 miles in extent, and is situated in the vicinity of 
the Garonne and Dordogne, extending from Chdtillon-sur- 
Gironde to Langon. This is the Sauteme country. The 
wines of the C6tes district are St J^ilion, Pommerol, St 
Laurent, St Hippolyte, St Christophe, and St Geoi^ 
The Palus and Entr^eux-Mers produce is inferior. Fruits 
and vegetables are increasingly cultivated, strawberries, 
cherries, apricots, pmnes, artichokes, and peas being largely 
exported Tobacco is also cultivate to a considerable ex- 
tent Large supplies of resin, pitch, and turpentine are 
obtained from the pine wood. There are stone quarries and 
smelting works, but few mines. The manufactures are 
various, and, with the general trade, are chiefly carried on 
at Bordeaux. Gironde is divided into the arrondissements 
of Bordeaux, Blaye, Lesparre, Liboume, Bazas, and La 
R4ole, with 48 cantons, and 547 communes. The chief 
town is Bordeaux. The total area is 3761 square miles ; and 
the population in 1866 was 701,855, and in 1876 785,242. 
For a graphic description of the scenery of Le 9 Landei in 
Gironde see the novel MaUre Pierre of Edmund About 

GIRONDISTS. SeeFBAKOE. 

GIRVAN, a burgh of barony and market-town, in the 
county of Ayr, Scotland, is situated at the mouth of the 
river Girvan, 21 miles S.W. of Ayr, and nearly opposite 
Ailaa Craig, a rocky island 10 miles distant The prin- 
cipal indurt^ was formerly hand-loom weaving, but the 
number of persons so employed has decreased from 3000 
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to 300. Of late years the herring-lSdiing has been greadj 
developed ; in the spring of 1879 804 tmts were engaged 
in it^ me ** take exceeding 20,000 crana. The harbmr 
is a tidal one, with a depth at high water of only 9 feet 
The public buildings are very superior ; and of late many 
handsome villus have been erected. The situation of tlm 
town is one of the finest in the west of Scotland, and the 
shore affords excellent facilities for sea-bathing. The 
population, which was 7319 in 1851, had fallen to 4776 
in 1871, but it is now increasing. 

GISORS, a town of France, department of Eure, ia 
situated in a pleasant valley on the Epte, 45 miles RN.R 
of Paris. Of its ancient castle, which dates from the 12th 
century, and was at one time one of the principal strong- 
holds in the kingdom, the octagonal keep, built by Henry 
II. of England, remains entire, and the rest of the mins 
still present an imposing appearance. Its ancient ramparts 
have been convert^ into promenades. There is a fine old 
church, the choir of which was built in 1240, and contains 
windows with portraits of Blanche of Castile and Louis 
YIII. The north portal is a good specimen of the florid 
style of the Renaissance. The church contains some fine 
sculptures and paintings. The principal other buildings 
are the communal college, the convent, and the hmpit^ 
The industries include tanning, brewing, cotton-spinning, 
and bleaching. The population in 1876 was 3590. 

OITSCHIN, the chief town of a circle in Bohemia, is 
situated on the Cydlina and on the North-West Austrian 
railway, 50 miles N.R of Prague. The principal buildings 
are the parish church, erected after the model of the pilgrim’s 
church of Santiago de Compostella in Spain ; the prison, 
formerly a Jesuit college ; the castle, built by Wallenstein 
in 1630; the gymnasium, the normal school, and the rml 
school There is a considerable trade in com. Oitsohin 
was made the capital of the duchy of Friedland by Wallen- 
stein in 1627, at which time it contained only 200 houses. 
Wallenstein was interred at the neighbouring Carthusian 
monastery, but in 1639 the head and right band were taken 
by General Bandr to Sweden, and in 1702 the other remains 
were removed by Count Vincent of Waldstein to his heredi- 
tary burying ground at Miincbeugrktz. At Oitsohin the 
Prussians gained a great victory over the Austrians, June 
29, 1866. The population in 1869 was 6750. 

GIULIO ROMANO. Sec Pjppi. 

OIUNTA PISANO, the earliest Italian painter whose 
name is found inscribed on an extant work, exercised his 
art from 1202 to 1236 ; he may perhaps have been bom 
towards 1180 in Pisa, and died in or soon after 1236. 
There is some ground for thinking that his family-name was 
Capiteno. In recent times some efforts have been made to 
uphold his deservings as an artist, thereby detracting so far 
fn>m the credit due to the initiative of Cimabue; but 
it cannot be said that these efforts rest on a very solid basis. 
To most eyes the performances of Giunta merely represent 
a continuing stage of the long period of pictorial inaptitude. 
The inscribed work above referred to, one of his earliest, 
is a Crucifix now or lately in the kitchen of the con- 
vent of St Anne in Pisa. Other Pisan works of like 
date are very barbarous, and some of them may be^ also 
from the hand of Giunta. It is said that he painted 
in the upper church of Assisi, — ^in especial a Cruci- 
fixion daM 1236, with a figure of Father Elias, the 
general ef the Franciscans, embracing the foot of the croao. 
In the IhoiiMty is a portrait of St Francis, also ascribed to 
Giuntaf Irttt it more probably bdongs to the close of the 
13th This artist was in the practice of paintiiig 

upon cMh aftotchad on wood, and prepared with plaster. 

OIDlnOPI^f Roumanian Oiwrgin or Shureha^ a town 
of Rouilpdi (formerly of Lower Wallachia), at the head of 
the diiUp of Vlashka, lies on the left or northern bank of 
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the Danube, afor against Bustchuk in Bulgaria and is 
distant about 49 im£U from Bucharest, with which it has 
been connected bjr railway since 1869. It presents on the 
whale rather a mean appearance, rising out of the mud 
embankments ef the river, but its population is increasing, 
its commerical advantages as the port of Bucharest are 
becemiag mere generally recognized, and improvements are 
consequently being effected in the town itself. It is the 
seat of a court of primary instance, and has a normal school 
and a gymnasium. The fortifications to which it was 
formerly indebted for no small part of its importance were 
destroyed in 1829, and its only defence is a castle on the 
island of Slobosia, with which it communicates by a bridge. 
Qinrgevo, or, as it was called by its founders, San Zorzo, 
that is, San Giorgio, or St George’s, owes its origin to the 
Genoese of the 1 4th century. It has frequently figured in 
the wars whereby the lower Danube has so often been laid 
waste. Tlie population in 1875 was about 15,000. 

GIUSTI, Giubeppb (1809-1860), Tuscan satirical poet, 
was bom at Monsummano, a small village of the Valdinie- 
vole, on May 12, 1809. His father, a cultivated and rich 
men, accustomed his son from childhood to study, and 
himself taught him, among other subjects, the first 
rudiments of music. Afterwards, in order to curb his 
too vivacious disposition, he placed the boy under the 
charge of a priest near the village, whose severity did 
perhaps more evil than good. At twelve Oiusti was sent 
to school at Florence, and afterwards to Fistoia and to 
Lucca; and daring those years he wrote his first verses. 
In 1826 ho went to study law at Fisa; but, disliking the 
study, he spent eight years in the coarse, instead of the 
customary four. He lived gaily, however, though his father 
kept him short of money, and learned to know the world, 
seeing the vices of society, and the folly of certain laws 
and customs from which his country was suffering. The 
experience thus gained he burned to good account in the 
use he made of it in his satire. 

His father had in the meantime changed liis place of 
abode to Fescia; but Giuseppe did worse there, and in 
November 1832, his father having paid his debts, he re- 
turned to study at Fisa, seriously enamoured of a woman 
whom he could not marry, but now commencing to write 
in real earnest in behalf of his country. With the poem 
called La Ohigliotiina (the guillotine), Giusti began to 
strike out a path for himself, and thus revealed his great 
genius. From this time he showed himself the Italian 
Banger, and even surpassed the Frenchman in richness of 
language, refinement of humour, and depth of satirical 
conception. In Stranger there is more feeling for wliat is 
needed for popular poetrv. His poetry is less studied, its 
vivacity perhaps more boisterous, more spontaneous ; but 
Giusti, in both manner and conception, is perhaps more 
elej^nt, more refined, more penetrating. In 1634 Giusti, 
having at last entered the legal profession, left Fisa to go 
to Florence, nominally to practice with the advocate Capo- 
quadri, but really to eqjoy life in the capital of Tuscany, 
He fell seriously in love a second time, and as before was 
abandoned by his love. It was then he wrote bis finest 
verses, by means of which, although his poetry was not 
yet collected in a volume, but for some years passed 
from hand to hand, his name gradually became famous. 
The greater part of his poems werp published clandes- 
tinely at Lngimo, at no little risl^ as the work was destined 
to undermine the Austrian rule in Italy. After the publi- 
cation of a volume of verses at Bastia, Giusti thoroughly 
established his fame by his GingUliiM^ the best in moral 
tone as well as the most vigorous' and effective of his 
poems. The poet sets himself to represent the vileness 
of the treasury oflSoials, and the base means they used to 
eonceol the necessities of the state. The OingUlino has 
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all the character of a classic satire. When first issned 
in Tuscany, it struck all as too impmioned and ^r- 
sonaL Giusti entered heart and soul into the political 
movements of 1847 and 1848, served in the national 
guard, sat in the parliament for Tuscany; but finding that 
&ere was more talk than action, that to the tyranny of 

C ies had succeeded the tyranny of demagogues, he 
n to fear, and to express the fear, that for Italy evil 
rather than good had resulted. He fell, in consequence^ 
from the high position ho had held in public estimation, 
and in 1848 was regarded as a reactionary. His friend- 
ship for the marquis Gino Capponi, who had taken him 
into his house during the last years of his life, and who 
published after Giusti’s death a volume of illustrated pro- 
verbs, was enough to compromise him in the eyes of such 
men as Guerrazzi, Montanelli, and Niccolini. On May 81, 
1850, he died at Florence in the palace of his friend. 

The poetiy of Giusti, under a light trivial aspect, has a 
lofty civilizing significance. The type of his satire is 
entirely original, and it had also the great merit of appear- 
ing at the right moment, of wounding judiciously, of 
sustaining the part of the comedy that “costigat ridendo 
mores.” Hence his verse, apparently jovial, was received 
by the scholars and politicians of Italy in all seriousness. 
Alexander Manzoni in some of his letters showed a hearty 
admiration of the genius of Giusti; and the weak Austrian 
and Bourbon Governments regarded them as of the gravest 
importance. 

His pocriiB have been often ropriutod, tho best editions beiiig 
those 01 Le Monnier of Florence, and also that published in Verona, 
with valuable annotations, by Professor Giovanni Fioretti in 1876. 
Besides tlie poems, and the proverbs already mentioned, we have a 
volume of select letters, full of vigour and written in the best 
Tuscan language, and a fine critical discourse on Giuseppe Porini, 
tho satiricol poet of the last centuiy, whose poetical works are 
imblishcd in a volume by IjO Monnier. In some of his composi- 
tions tho elegiac ratlier than the satirical poet is seen. Many of 
Ills versos have been excellently tinnslated into German by Imul 
Heyso. Good Fnglish translations were published in the A thenmm 
by tho late Mrs T. A. Trollo|»e. 

GIUSTINIANI, the name of a prominent Italian family 
which originally belonged to Venice, but established itself 
subsequently in Genoa also, and at various times had repre- 
sentatives in Naples, Corsica, and several of the islands of 
tho Archipelago. 

In the Venetian line the following are most worthy 
of mention. I. Loiienzo (1380-1466), the Laurentius 
Justinianus of the Homan calendar, at an early age 
entered the congregation of tho canons of Saint George 
in Alga, and in 1433 became general of that order. About 
the same time he was made by Eugenius IV. bishop of 
Venice; and his episcopate was marked by consideDable 
activity in church extension and reform. On the removal 
of the patriarchate from Qrado to Venice by Nicholas Y. in 
1451, Giustiniani was promoted to that dignity, which he 
held for fourteen years. He died on January 8, 1465, was 
canonized by Pope Alexander VIIL, his festival (semi-duplex-) 
being fixed by Innocent XH. for September 5th, the anni- 
versary of his elevation to the bishopric. His works, een- 
sisting of sermons, letters, and ascetic treatises, have been 
frequently reprinted,— the best edition being that of the 
Benedictine R N. A. Giustiniani, published at Venice ki 
2 vols. folio, 1751. They are wholly devoid of literary 
merit His life has been written by Bernard Giustiniani, 
by Maffei, and also by the BoHandists. (2.) Leoxaxdo 
(1388-1446), brother of the preceding, was for some years 
a senator of Venice, and in 1443 was chosen procurator of 
St Mark. He translated into Italian Plutarch’s Livea^ cf 
Cinna and Lucullua, and was the author of some poeticu 
pieces, amatory and religious, as well as of rhetoried prose 
compositions. (3.) Bbswaido (1 408-1 489), sonof LoonarA^ 
was a pupil of Guarino and ef Goorge of Trebizond, and 
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tittered the Venetian aenate at an early age. He served on 
several important diplomatic missions to France and 
Borne, and about 1485 became one of the council of ten. 
His orations and letters were published in 1492 ; but bis 
tide to any measure of fame he possesses rests upon his 
histozy of Venice, De Origina Urhii Veneiiarum rehuaque 
ab ipm gestia kiatoria (1492), which was translated into 
Italian by Domenichi in 1545, and which at the time of its 
appearance was undoubtedly the best work upon the subject 
of which it treated. It is to be found in vol. i« of the 
Tkeaaurua of Grssvius. (4.) Pietro, also a senator, lived 
in the 16th century, and wrote an Hiatoria rtnim Vanatamm 
in continuation of that of Bernardo. He was also the 
author of chronicles De €^%a Petri Uoeenigi and De Bdlo 
Venetorum cum Cardo VIIL The latter has been re- 
printed in the SeHpL Per. ItaL^ vol. xzi 
Of the Genoese branch of the family the most prominent 
members were the following. (1.) Faolo, ni Honigua 
n 444*1502), a member of the order of Dominicans, was, 
irom a comparatively early age, prior of their convent at 
Genoa. As a preacher he was very successful, and his talents 
were fully recognized by successive popes, by whom he was 
made master of the sacred palace, inquisitor-general for all 
the Genoese dominions, and ultimately bishop of Scio and 
Hungarian legate. He was the author of a number of 
Biblical commentaries (no longer extant), which are said to 
have been characterized by great erudition. (2.) Aqobtino 
(1470-1536), was bom at Genoa, and spent some wild 
years in Valencia, Spain. Having in 1487 joined the 
Dominican order, he gave himself with great energy to the 
study of Greek, Hebrew, Chaldee, and Arabic, and in 1514 
commenced the preparation of a polyglot edition of the 
Bible. As bishop of Nebbio in Corsica, he took part in 
some of the earlier sittings of the Lateran council (1516- 
17), but, in consequence of party complications, withdrew to 
his diocese, and ultimately to France, where he became a 
pensioner of Francis I., and was the first to occupy a chair 
of Hebrew and Arabic in the university of Paris. After an 
absence from Corsica for a period of five years, during which 
he visited England and the Low Countries, and became 
acquainted wil£ Erasmus and More, he returned to Nebbio 
about 1522, and there remained, with comparatively little 
intermission, till in 1536, when, while returning from a visit 
to Genoa, he perished in a storm at sea. He was the possessor 
of a very fine library, which he bequeathed to the republic 
of Genoa. Of his projected polyglot only the Psalter was 
published (Paalterium Hehreaum^ Grcecum^ Arabicum^ et 
Ghaldaicam^ Genoa, 1616). Besides the Hebrew text, the 
LXX. translation, the Chaldee paraphrase, and an Arabic 
7er8ion, it contains the Vulgate translation, a new Latin 
Jranslation by the editor, a Latin translation of the Chaldee, 
ind a collection of scholia. Giustiniani printed 2000 copies 
It his own expense, including fifty in vellum for presentation 
to the sovereigns of Europe and Asia ; but the sale of the 
work did not encourage him to proceed with the New Testa- 
ment, which he had also prepared for the press. Besides 
an edition of the book of Job, containing the original text, 
the Vulgate, and a new translation, he published a Latin 
version of the Moreh Nevochim of Maimonides {Director 
Duhitantium aut Pe^exorum^ 1520), and also edited in 
Latin the Aureua Libellua of .^neas Flatonicus, and the 
Timmua of Chalcidius. His annals of Genoa {Caatigatiaaimi 
anneUi di Geneva) were published posthumously in 1537. 

The name Giustiniani has also been borne by the follow- 
mg:— (1.) PoxPEio (1569-1616), a native of Corsica, who 
Mrved under Alessandro Famese and the marquis of Spinola 
in the Low Countries, where he lost an arm, and, from the 
artificial substitute which he wore, came to be known by the 
•oubriquet Bras de Fer. He also defended Crete against 
the Turks; and subsequently was killed in a reconnaissance 


at Friuli Heleft in Italian a personal narrative of the lilr 
in Flanders, which has been repeatedly published in aLi^ 
translation {BMum Bdgieum^ Antwerp, 1609). (2.) Giov- 
anni (1513-1556), bom in Candia, translator of Terenee’s 
AndrianuA. Bunuchua^ of Cicero’s In Verrenif and of 
Virgil’s jBneidf L viii <8.) Ob8atto 0538-1603), Vene- 
tian senator, translator of the (Edipua Tgrannua oi Sopho- 
cles, and author of a collection of J7tW, in imitation of 
Petrarch. He is regarded as one of the latest representa- 
tives of the classic Italian school (4.) Geboniho, a 
Genoese, fiourished during the latter half of the 16th eoi- 
tury. He translated the Alceatia of Euripides and three of 
the plays of Sophocles ; and wrote two original tragedieB, 
Jep^ and Chriato in Paaaione, ^5.) ViKOSNZO, who in the 
beginning of the 17th century built the Homan palace and 
made the art-collection which are still associated with his 
name (see Galleria Giuatinianoy Borne, 1631). The collec- 
tion was removed in 1807 to Paris, where it was to some ek- 
tent broken up. In 1815 ail that remained of it, about 170 
pictures, was purchased by the king of Prussia and removed 
to Berlin, where it forms a portion of the royal museum. 

GIVET, one of the strongest fortified towns of France, 
on the Belgian frontier, situated in the draartment 
of Ardennes, on the river Meuse, 40 miles N.N.R of 
Mczi6res. The Eastern French railway connects it with 
Hheims, and the Belgian railways connect it with Namur 
and Charleroi. It is divided into three portions — tlis 
citadel caUed Gharlemont, and Grand Givet on the kft 
bank of the river, and on the opposite bank Petit Givet, 
connected with Grand Givet by a stone bridge of five 
arches. The citadel of Gharlemont, built by the em|«cor 
Charles V. in 1566, is situated at the top of a precipitous 
rock 705 feet high, and on the east side, by which alone it 
is accessible, is fortified by six bastions and several other 
works. Grand Givet has four bostionsand throe rave]ins,and 
Petit Givet 3 bastions. The fortress has accommodation lor 
25,000 men, but can be held by 3000 or 4000. The town 
is kmed for its clay tobacco-pipes. There are also manu- 
factures of nails, lead pencils, sealing wax, white lead, glue, 
earthenware, and leather, and the town has some trade. 
The population in 1876 was 6275. 

GIVORS, a town of France, departmeni of Bh6ne, » 
situated on the Rhone and the canal of Bive-de-Gier, near 
the railway between Lyons and St Etienne, 14 miles south 
of Lyons. It has gloss and tile works, potteries, tanneries, 
foundries, silk factories, and dyeworks, and is the prin- 
cipal entrepot for the coal and cuke of the Gier valley. 
Near it are the ruins of the chateau of St Gerald and of the 
convent of St FerrOol. Population (1,876), 10,856. 

GLACIER,^ a name given to a moss of ice, having its 
origin in the hollows of mountains where perpetual snow 
accumulates, but which makes its way down towards the 
lower valleys, where it gradually melts, until it terminates 
exactly where the melting, due to the contact of the wanner 
air, earth, and rain of the volley, compensates for the 
bodily descent of the ice from the snow reservoirs of the 
higher mountains. 

The diminution of temperature os we ascend the slopes 
of mountains, is indicated by successive zones of vegetetioit, 
and finally by the occurrence of perpetual * snow (see 
Oeoloot, p. 280). It was first show)|l>y Baron Hnmb^t 
and Von Buch that the limit of perj^al snow depende 
principally on the temperature of the summer, and nol 
upon that of the wliole year. 



^ The fouowiBg s^e tynoayini in different Isngnegee and dialecle^— 
Fren^ glaeier; German, gletaeher\ Italian, ghSieeiaia; T y r el t i% 
/em ; in Oarlntbia, kOaa ; in the Valais, biegno ; in part of IMpt 
vedretto ; in Piedmont ruiaa ; in the Pyrenees, aernailla ; in NonNg^ 
tiadrai or uabreda; in Lapland, gdkna or Jegna; in Iceland, /BiMur 
falljakidL 
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A glaeier xumRj protrades into a rallej far bdow the 
Dmit of perpetual snow, and terminates amidst a wflderness 
of stones borne down npon its surface and deposited by its 
fusion. This earthy and rooky rubbish is termed moraine 
matter, and has dready been described (Osology, p. 
281). Lying in front of the lower end of a glacier, it 
marks in a ^racterisdc and certain manner the greatest 
limit of extension which the ^cier has at any one time 
attained. Sometimes a glacier is seen to have withdrawn 
very far within Hts old limits, leaving a prodigious l^rren 
waste of stones in advance of it, which, being devoid of 
soil, nourishes not one blade of grass. At other times the 
glacier pushes forward its mar^n beyond the limit which 
it has ever reached (at least within the memory of man), 
tears up the OTOund with its icy ploughshare, and shoves for- 
ward the yielding turf in wrinkled folds, uprooting trees, 
moving vast rocks, and scattering the walls of dwelling- 
houses in fragments before its irresistible onward march.^ 

The lower end of a glacier is usually steep, — sometimes 
with a dome-shaped unbroken outline, more frequently 
broken up by intersecting cracks into prismatic masses 
which the continued action of the sun and rain sharpen into 
pyramids, often assuming (as in the glacier of Bossons at 
Chamouni) grotesque or beautiful forms. From a vault in 
the green-blue ice, more or less perfectly formed each sum- 
mer, the torrent issues which represents the natural drain- 
age of the valley, derived partly from land springs, partly 
from the fusion of the ice. The united or crevassed condi- 
tion of the glacier generally depends almost entirely on the 
slope of its bed. If it incline rapidly, numerous transverse 
fissures ore formed from the imperfect yielding of the ice 
during its forced descent along its uneven channel. Those 
cracks often extend for hundreds of yards, and may bo 
hundreds of feet in depth ; but their greatest depth is not 
accurately known, since they are rarely quite vertical. In 
many cases, however, the crevasses ore comparatively few 
in number, and the glacier may be readily traveised in all 
directions. This is especially the case if a glacier of cou- 
siderable dimensions meets with any contraction in its 
course. The ice is embayed and compressed, and its slope 
lessens, just as in the case of a river when it nears a similar 
contraction preceding a fall Such level and generally 
traversable spaces may be found about the middle regions 
of the Mer de Qlace, the lower glacier of Orindelwald, the 
lower glacier of the Aar, and in many other cases. The 
Iist-named glacier is perhaps the most remarkably even and 
accessible of any in Switzerland. The slope of its surface 
is in many places only 3°. The Pasterzen glacier in 
Oarintbia is even leas inclined. It is in such portions of a 
glacier that we commonly find internal cascades, or 
*‘moalins.” These arise from the surface water being 
collected into a considerable mass by a long course over its 
unbroken surface, and then precipitated with violence into 
the first fissure it meets with. The descending cascade keeps 
open its channel, which finally loses the form of a fissure, 
presenting that of an open shaft, often of immense depth. 

Nearly connected in their origin with the internal cas- 
cades are the gravel cones,” occasionally seen on the sur- 
face of glaciers, which appear to be formed in this way. 
A. considerable amount of earthy matter derived by the 
superficial water-runs from the moraine accumulates in 
Imps in the inequalities of the ice, or at the bottom of the 
c^moulins,” As the glacier surface Wastes by the action of 
the sun and rain, these heaps are brought to the sui’face, or 


^ Such a sudden and disaitroui increase took place in many of the 
flaeiers of Switseilandand Ba^oy in 1818 {occasioning the catastrophe 
of the Val dt Bagnes), and in those of the Bergenstlft In Norway 
about 1740. The retreat of a glacier far within its old moraines is 
well exemplified in most of the glaciers of the latter country, and 
•hpedally in that of Nygaard. 
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rather the general surface is depresaed to their level If 
the earthy mm be considerable, the ice beneath is protected 
from the radiation of the son and from the violent washing 
of the rain ; it at length protrudes above the general levd 
of ^e glacier, and finally forms a cone which ^>pear8 to be 
entirely composed of gravel, but is in fact ice at the heart 
with merely a protecting cover of earthy matter. These 
singular cones are very well seen on the glacier of the Aar, 
bnt^ on most others they are comparative! v rare. The 
similar protective action of large stones detacW from the 
moraines and lying on the surface of the ice often produces 
the striking phenomenon of ** glacier tables.” Stones of 
any considerable si^ almost invariably stand upon a slightly 
elevated pillar of ice ; but when they are broad and flat 
they occasionally attain a height of 6 and even of 12 feet 
above the general level. 

The superficial waste of a glacier is thus a very important 
phenomenon. Owing to it the body of the ice has iti 
vertical thickness rapidly diminished during the heats of 
summer, and, as we have already intimated, the lower end 
of a glacier has its position determined by the amount of 
this waste. Suppose a glacier to move along its bed at the 
rate of 300 feet per annum, and imagine (merely for the 
sake of illustration) its yearly superficial waste to be 20 
feet ; then the thickness of the glacier will diminish by 20 
feet for every 300 feet of its length, or at the rate of 360 
feet per mile, so that the longitudinal section of a glacier 
has the form of a wedge ; and however enormous its original 
thickness, after a certain course we must at length come to 
the thin end of the wedge, and that the more rapidly as the 
causes of melting increase towards the lower extremity. 
These causes are indeed so various that it is difficult to 
estimate them with accuracy. Wo have (1) the direct 
solar heat, (2) the contact of warm air, and (3) the 
washing of rain. All these causes act on the surface and 
produce the ablation ” of the surface. Besides these, the 
ice of the glacier wastes somewhat beneath by the contact 
of the soil and the washing of the inferior streams. TIiih 
may be called its ** subsidence.” Further, the natural 
slope of the rocky bed of the glacier causes any point of 
the surface to stand absolutely lower each day in con- 
sequence of the progressive motion. These three causes 
united produce the geometrical depression ” of the sur- 
face. Principal J, D. Forbes showed how the several 
effects may usually be distinguished by observation. 
During the height of summer, near the Montanvert, be 
found the daily average ablation to be 3*62 inches, the daily 
subsidence to be 1-63 inches. Seven-tenths of the geo- 
metrical depression are due therefore to the former cause, 
and three-tenths to the latter. This is a very large amount, 
and it is certain that during the colder period of the year, 
and whilst the glacier is covered with suow, the subsidence 
is not only suspended, but the glacier recruits in thickness 
a portion of its waste during the seasons of summer and 
autumn. To this subject we shall again return. 

The middle region of the great glaciers of the Alps extends 
from the level of about 6000 to 8000 feet above the sea. 
The inclination is usually there most moderate — say from 
2J® to 6®. But this is not invariably the case. Beyond 
8000 feet we reach the snow-line. The snow-line is a fact 
as definite on the surface of a glacier as on that of a moua- 
tam, only in the former case it occurs at a somewhat lower 
level It cannot be too distinctly understood that the 
fresh snow annually disappears from the glacier proper. 
Where it ceases entirely to melt, it of course becomes in- 
corporated with the glacier. We liavo therefore arrived at, 
the region where the glacier/orms; everywhere below it onlv 
wastes. This snowy region of the glacier is call^ in French 
nM, in German Jim, As we ascend the glacier it* passes 
gradually from the state of ice to the state of snow. The 
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wperBeial Uyan are more snowy and whit^ in tact nearly 
pore snow ; the deeper ones have more colonr and consist- 
enoe, and break on the large scale into yast fragments^ 
which at Chamouni are called seract. The nM moyes, as 
the glacier proper does, and it is fissured by the inequalities 
of the ground over which it passes. These fissnres are less 
regular than those of the lower glacier. They are often 
much wider, in fact of stupendous dimensions, and, being 
often covert with treacherous snowy roofs, constitute one 
ef the chief dangers of glacier travelling. The constitution 
of the ftevi may be well studied on the Glacier du Q^ant, 
a tributary of the Mer de Olace. The mountain-clefts in 
which large glaciers lie usually expand in their higher 
portions (in conformity with the ordinary structure of 
valleys) into extensive basins in which snow is perpetual, 
and which therefore contain the new, the true origin and 
material of the glacier, which is literally the overfiow of these 
snowy reservoirs, llie amount of overfiow, or the dis- 
charge of the glacier — upon which depends the extent of its 
prolongation into the lower valleys — depends in its turn on 
the extent of the nM or collecting reservoir. Glaciers with 
small reservoirs of necessity perish soon. Their thickness 
being small, the wedge of the glacier soon thins out They 
are common in confined cirques of the higher mountains. 
Such are the glaciers of the second order described by De 
Saussure. Their slope is often very great— from 20® to 40®. 

The ice of the glacier proper has a very neculiar struc- 
ture, quite distinct from the stratification of the snow on the 
nM (the relics of its mode of deposit), and one which requires 
special notice. When we examine the appearance of the ice 
in the wall of an ordinary crevasse (especially if it be tolerably 
near the side of the glacier) we are struck with the beautiful 
vertically laminated structure (first observed by Principal 
Forbes) which it commonly presents, resembling delicately 
veined marble (especially the variety called in 
in shades varying from bluish-green, through green, to white. 
When we trace the direction of the planes constituting the 
laminated structure, by observing them on the surface of the 
glacier (where they are usually well seen after rain, or in 
the channels of superficial water-runs), we find that where 
best developed (or not veiy far from the sides of the glacier) 
these laminae are nearly parallel to the sides, but rather 
incline from the shore to the centre of the ice stream os we 
follow the declivity of the glacier. 

Forbes found that certain superficial discolorations in the 
form of excessively elongated hyperbolas are due to the 
recurrence (at intervals of some hundred feet along the 
course of the glacier) of portions of ice in which the veined 
structure is more energetically developed than elsewhere, and 
where, by the decomposition of the softer laminse, portions 
of sand and dirt become entangled in the superficial ice, and 
give rise to the phenomena of '*dirt bands,” which thus 
at a distance display (though in a manner requiring some 
attention to discover) the exact course of this singular 
structure on the surface of the glacier. Fig. 1 displays 


fig. 4. The stmcture of the compound glacier, oriuinaUy 
double, becomes gradually single; and the 
dip” of the laminae at the loop of the horiaontal curves, 
wMch in the upper region is nearly vertical, gradually 




the superficial form of the dirt bauds, and the course of 
the stmctazal laminse projected horizontally. Fig. 2 shows 
an ideal transverse section of the glacier, and fig. 3 another 
vertical section parallel to its length. These three sections 
in rectangular planet will serve to give a correct idea of 
tte eonne of this remarkable stmcture within the ice, 
bot a more popular conception will be formed of it from 
the imaginary tectioni of a canal-shaped in 


Fig. 4. 

slopes forwards nntil at the lower termination it has a very 
slight dip inwards, or indeed may be reversed and fallout- 
wards and forwaida The general form of a structural 
I lamina of a glacier rudely resembles that of a spoon. 

This structure and the accompanying dirt bands have 
I been recognized by different observers in almost all glaciers, 

' including those of Norway and of India. The interval 
j between the dirt bands has been shown in the case of the 
Mer de Gloce (and therefore probably in other cases) to 
I coincide with annual rate of progression, and in the higher 
parts of the glacier (towards the nM) to be accompanied 
I by wrinkles or inequalities of the surface which are well 
marked by the snow l^ing in them during the period of its 
' partial disappearance. 

I The Motion of Claders and its Causes . — There is some- 
I thing about a glacier which almost inevitably conveys tu 
; the mind the idea of a stream. This may be traced in 
I the descriptions of unscientific tourists, of poets, and of 
I some of those who have addressed themselves more seriously 
' to the question of the real nature of these bodies. To the 
latter class of observers belong Captain Basil Hall and 
Monseigneur Rendu, bishop of Annecy, who had much 
more than hinted at the possibility of a true mechanical 
connexion between the descent of a glacier and that of a 
mountain torrent, or, of a stream of lava. But until the 
actual conditions of motion were reduced to rule, it was 
impossible to know how far the analogy was real. 

The most characteristic and remarkable feature of gla- 
ciers is their motion downwards from the nM towards the 
lower valley. The explanation of it is by far 
the most important applicatiou of mechanical 
physics connected with the subject The prin- 
cipal theories to account for the progressive 
motion of glaciers which were prevalent pre- 
vious to 1842 may be briefly characterized 
as De SausBUre’s and De CSiarpentier’^ thouf;h 
each had been maintained long before by the earlier Swim 
writers. The first may be <^led the gravitation theory, 
the latter tlie dilatation theory. Both suppose that the 
motion of the ice takes place by its sliding l^ily over its 
rocky bed, but they differ as to the force which urgM it 
over the obstacles opposed by friction and the irregularities 
of the surface on which it moves. ; 

The following quotation from De Sanssnre explains his 
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views with his usual precision: — These frosen masses, 
earned along by the slope of the bed on which they rMt, 
disengaged by the water (arising from their fusion owing 
lo the natural heat of the earth) from the adhesion wMsh 
they might otherwise contract to the bottom— sometimes 
even elevated by the water— must gradually slide and 
descend along the dedivity of the valleys or mountain slopes 
(croupes) which they cover. It is this slow but continual 
sliding of the icy masses (des glaees) on their inclined bases 
which carries them down into the lower valleys, and which 
replenishes continudly the stock of ice in valleys warm 
enough to produce large trees and rich harvests.** Very 
sufficient objections have been urged against this theory. 
It is evident that De Saussure considered a glacier as an 
accumulation of icy fragments, instead of a great and con- 
tinuous mass, throughout which the fissures and ** crevasses** 
bear a small proportion to the solid portion ; and that he has 
attributed to the subglacial water a kind and amount of 
action for which there exists no sufficient or even probable 
evidence. The main objection, however, is this, that a 
sliding motion of the kind supposed, if it commence, must 
be accelerated by gravity, and the glacier must slide from 
its bed in an av^ancho. The smaU slope of most glacier- 
valleys, and the extreme irregularity of their bounding walls, 
are also great objections to this hypothesis. 

The dilatation theory ingeniously meets the difficulty of 
the want of a sufficient moving power to drag or shove a 
glacier over its bed, by calling in the well-known force with 
which water expands on its conversion into ice. The glacier 
being traversed by innumerable capillary fissures, and being 
in summer saturated with water in all its parts, it was 
natural to invoke the freezing action of the night to convert 
this water into ice, and by the amount of its expansion to 
urge the glacier onwards iu the direction of its greatest 
slope. In answer to this, it is sufficient to observe, in the 
first place, that during the height of summer the portions 
of those glaciers which move fastest are never reduced below 
the freezing point, and that, even in the most favourable 
oases of nocturnal radiation producing congelation at the 
surface it cannot (by well-known laws of conduction) pene- 
trate above a few inches into the mterior of the glacier. 
Again, the ascertained laws of glacier-motion are (as will 
be immediately seen) entirely adverse to this theory, as it 
is always accelerated by hot weather and retarded by cold, 
yet does not cease even in the depths of winter. 

It is singular how slow observers were to perceive the 
importance to the solution of the problem of glacier 
motion of ascertaining with geometrical precision the 
amount of motion of the ice, not only from year to year, 
but from day to day, in summer and winter, whether 
constant or variable at the same point, whether continuous 
or by starts; if variable, on what circumstances it depended, 
and in what manner it was affected at different points of 
the length and breadth of a glacier. 

This method of studying the question was taken up by 
Forbes. His observations were commenced on the Mer de 
Olace of Ohamouni, in June 1842. Between the 26th and 
27th of that month the motion of the ice opposite a point 
called the Angle ** was found, by means of a theodolite, to 
be 16'5 inches in 26 hours ; between the 27th and 28th, 
17*4 inches in 25^ hours ; and from about 6 A.H. to 6 p.m. 
on the 28th the motion was 9*6 inches, or 17*6 inches in 
24 hours ; whikt the proportional motion during even an 
hour and a half was observed. No doubt could therefore 
remain that the motion of the ice is continuous and toler- 
ably uniform— in short, that it does not move by jerka He 
also ascertained about ^e same time that the motion of the 
ice is greatest towards the centre of a glacier and slower at 
the sides, contrary to an opinion then maintained on high 
authority. He next found that the rate of motion varied 


at different points of the length of the same glacier, being 
on the whole greatest where the inclination of its surface is 
greatest As the season advanced, he observed notable 
changes in the rate of motion of the same paii of the ice, 
and connected it by a very striking direct relation with the 
temperature of the air. Ilese facts were established during 
the summer of 1842, and proiuptly published. By means 
of occasional observations during Uie following winter and 
spring by his guid^ Auguste Bi^at of Chomouni, and by 
a more full comparison of the entire motion of a glacier for 
twelve months with its motion during the hot season of the 
year, another generally received error was rectified: the 
motion of the glacier continues even in winter, and it has a 
very perceptible ratio to the summer motion. Last of all, 
it was found that the surface of a glacier moves faster than 
the ice nearer the bottom or bed. 

These and some minor laws of motion, being undoubted 
expressions of the way in which glaciers move, were formu- 
lated by Forbes in an approximate theory : ** A glacier is 
an imperfect fiuid or a viscous body, which is urged down 
slopes of a certain inclination by the mutual pressure of its 
parts.” T)ie analogy subsisting between the motion of a 
glacier and that of a river (which is a viscous fiuid, — were 
it not BO, its motion would be widely different) will be best 
perceived by stating more precisely its laws of motiou. 

1. Each portion of a glacier moves, not indeed with a constant 
velocity, but in a continuous manner, and not hjf sudden sub- 
sidences with intervals of repose. This, of course, is churuetcristic 
also of a river. 

2. The ice in the middle part of the glacier moves much faster 
than that near the sides or banks ; also the surface moves faster 
than the bottom. Both these facts obtain in the motion of a river 
in consequence of the friction of the iluid on its bonkH, and in con- 
sequence also of that internal friction of the fluid which constitutes 
its viscosity. 

Thus, at four stations of the Mer de Glace, distant respectively 

f!rom the west shore of the glacier 100 230 405 865 yds., 

the relative velocities were 1*000 r8C2 1*866 1*867. 

8. The vanation of velocity (as in a river) is most rapid near the 
sides, whilst the middle parts move nearly uniformly. This and 
the preceding laws are also fully brought out by tlie subscMpieiil 
experiments of M. Agassis; on the glacier of tlie Aar, and of MM. 
^hlttgintweit on the Pastcizcu glacier. 

4. The variation of vtdoeity of a glacier from the aides to the 
middle is nearly in propoition to the absolute velocity of the 
glacier, ^ — whether that abmlute velocity change in the same place 
in consequence of change of season, or between one jHiint and 
another of the length of the same glacier, depending on its 
declivity. See (6) and (6) Im*Iow 

5. The glacier, like a stream, has its pools and its rapids. 
Where it is embayed by rocks it accumulates, its declivity in- 
creases, and its velocity at the same time. When it passes down 
a steep, issuing by a m^row outlet, its velocity increases. Thus 
the approximate declivities of the inferior, middle, and superior 
regions of the Mer de Glace (taken in- the direction of its length) 

ore 15“ 8 

and the relative velocities are as the numbers .. 1*898 *674 *925. 

6. A fact not less important than any of the preceding is that 
increased temperature or the air favours the motion of the ice, and 
generally whatever tends to ineieaae the proportion of the watery 
to the solid constituents of a glacier, as mild rains, and especially 
the thawing of the superficial snow In spring. The velocity does 
not, however, dcsoend to zero even in the drath of winter. Indeed, 
in the lower and hiost accessible portions of the Mer de Glace (or 
Glacier des Bois) and the Glacier des Bossons, the ratio of the 
winter to the summer motion is almost exactly 1 : 2. On en- 
deavouring to establish a relation between the velocify of the 

g lacier and the tem|ierature of the ambient air, we find that these 
iminish together almost regularly down to the ft'eezing-point, 
below which the velocity seems to remain constant 

' Any mecbauical theory of glaciers must be more or less 
imperfect which does not explain the remarkable veined 
or ribboned stmeture of the ice, with its pecoliar eoune 
through the interior of the glacier, as above described. 
According to Forbes the fundamental idea is that the 
veined or ribboned structure of the ice w the result of 
internal forces, by which one porticn of ice is dragged 
past another in a manner so gradual as not necessarily to 
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produce large fissures in the ice, and the oonseqaeiit sliding 
of one detached part OTer another, bat rather the offset of 
a general bruise over a considerable Bpim of the yieWfig 
hAj, According to this view, the delicate veins seen in 
the glacier, often less than a quarter of an inch wide, have 
their course parallel to the direction of the sliding effort of 
one portion of the ice over another. Amongst other proofs 
of tluB fundamental conception that the veined structure is 
the external symbol of this forced internal motion of a body 
comparatively solid, Forbes cited a striking instance from 
the glacier of La Brenva, on the south side of Mount Blanc. 
In this case the ice of the glacier, forcibly pressed against 
the naked rocky face of an opposing hill is tamed into a 
new direction ; and in thus shoving and squeezing past a 
prominence of rock, he observed developed in the ice a 
** veined structure ” so beautiful tliat it was impossible to 
resist the wish to cany off slabs, and to perpetuate it by 
hand specimens.” This perfectly developed structure was 
visible opposite the promontory which held the glacier in 
check, and past which it struggled, leaving a portion of its 
ice completdy embayed in a recess of the shore behind it. 
Starting from this point as an origin, the veined laminae 
extended backwards and upwards into the glacier, but did 
not spread laterally into the embayed ice. They could, 
however, be traced from the shore to some distance from 
the promontory into the icy mass. The direction of lamin- 
ation exactly coincided with that in which the ice must 
have moved if it was shoved past the promontory at all. 
That it did so move was made the subject of direct proof, 
by fixing two marks on the ice opposite the promontory, 
one on the nearer, the other on the farther side of the belt 
of ice which had the lamination best developed. The first 
mark was 50 feet from the shore, and moved at the rate of 
4*9 inches daily ; the other mark was 170 feet fm'ther off, 
and moved almost throe times faster, or 14*2 inches daily. 
Throughout this breadth of 170 feet there was not a single 
longitudinal crevasse which might have facilitated the dif- 
ferential motion. A parallelogram of compact ice, only 170 
feet wide, was therefore moving in such a manner that, 
whilst one of its sides advanced only a foot, the other 
advanced a yard. No solid body, at least no rigid solid 
body, can advance in such a manner ; Forbes therefore 
concluded that glacier-ice is plastic, that the veined structnre 
is unquestionably the result of the struggle between the 
rigidity of the ice and the quasi-fluid character of the 
motion impressed upon it, and that tiiia follows, not only 
from the direction of the laminie, but from tlieir becoming 
distinct exactly in proportion to their nearness to the point 
where the bruise is necessarily strongest. The subsequent 
experiments of Sorby on the cleavage structure of rocks 
proved that it has arisen as the result of intense lateral 
compression, and could be imitated in many artificial sub- 
stances. Tyndall obtained it even in beeswax, the analogy 
between which and the veined structure of ice is very dloee, 
Though Forbes termed his expression of the laws of glacier 
motion the^^viscous” or<*plastictheory,”it was rather a state- 
ment of fact than an explanation of the physical processes 
concerned in the descent of glaciers. Against his views it was 
of coarse objected that ice is by its nature a brittle solid, and 
not sensibly possessed of any viscous or plastic quality. But 
he cogently replied that the qualities of solid bodies of vast 
size, and acted on by stupendous and long-continued forces, 
cannot bo estimated from experiments on a small scale, 
especially if short and violent ; that sealing-wax, pitch, and 
other similar bodies mould themselves, with time, to the 
surfaces on which they lie, even at atmospheric temperatures, 
and whilst they maintain, at the same time, the quality of 
excessive brittleness under a blow or a r^id change of form ; 
that even ice does not pass at once, and per eaUum, from the 
solid to the liquid state, bat absorbs its latent heat thronj^- 


out a certain small rao^ of temperatnre (between S8**4 aafl 
S2* of Fahrenheit), which is piedsdy that to whidi the iea 
of glaciers is actoaUy exposed ; tha^ after all, a ^^sr is 
not a crystalline solid, like ice, tranquilly frozen in a monld, 
but possesses a peculiar fissured and laminated stmctuie, 
through which water enters (at least for a ereat part of the 
year) bto its intrinsic composition. He insistM that the 
quasi-flnid or viacons motion^of the ice of glaciers is not a 
theory but a fact. A substance which is seen to pour 
itself out of a large basin through a narrow outlet without 
losing its continuity ; the different parts of which, from top 
to bottom, and from side to centre, possess distbet though 
related velocities; which moves over dopes inconsistent 
with the friction between its surface and the ground on 
which it rests; which surmounts obstacle and even if 
deft into two streams by a projecting rock, instead of being 
thereby anchored as a solid would necessarily be, reunites 
its streams below, and retains no trace of the fi!Uure, leaving 
the rook an islet in the icy flood, — a substance which moves 
in such a fashion cannot, ForbM mabtained, m any trne 
sense of the word, be term^ a rigid solid, but must be 
granted to be ductile, viscous, plastic, or semifluid, or to 
possess qualities represented by any of these terms which 
we may choose to ^opt as least shocking to our ordiuaiy 
conception of the brittleness *of ice. 

The problem of the cause of glacier-motion cannot yet be 
considered to be satisfactorily solved. One of the most im> 
portant contributions to the solution of this question was 
made by Professor James Thomson when he predicted that 
the freezing point of ice must be lowered by pressure, and 
when he sought by means of this property to explain the 
filostic or viscons behaviour of glaciers contended for by 
Forbes. This prediction was experimentally verified by 
his brother. Sir W. Thomson. Tyndall subsequently to 
Forbes’s work brought forward an explanation termed the 
pressure or fracture and regelation theory.” Some experi- 
ments of Faraday in 1850 had shown that two pieces of ice 
with moistened surfaces would if in contact adhere, owing to 
the freezing of the thin film of water between them, while 
at a lower temperature than 32^ and with consequently 
dry surfaces, no adhesion took place. The freezing was 
obtained even under warm water. Starting from those 
observations Tyndall was led to make experiments on the 
effects of compression upon ice, and found that a quantity 
of pounded ice could he moulded into a compact homo- 
geneous mass. This property possessed by ice of reuniting 
by pressure after fracture was termed regelation, and was 
applied by Tyndall iu explanation of the motion of glaciers. 
He maintain^ that the ice of a glacier is a solid brittle 
Bubstance, and that its descent down a valley is due to 
constant rupture produced by the effects of gravitation and 
to the consequent sliding forward of the mass in which the 
surfaces of fracture speedily reunite. He pointed more 
particularly to the ice-falls of glaciers where the ice in pass- 
ing over a steep descent and undergoing great tension does 
not yield as a viscous body, but is fractured as a solid* 
More recently Canon Mosely ixrvastigated the physics ol 
glaciers, especially by determining the shearing force of the 
ice. He found that in a glacier of such a uniform section 
and slope, moving at such a uniform rate, os the Mer de 
Glace at Les Fonts, the aggregate resistance offered by the 
ice to its descent is about S4 times greatir than the force 
of gravitation. He therefore concluded it to be physically 
impossible that a glaciercould slide down its valley by 
weight, and consequently that the gravitation or fracture 
and regelation theory could not be maintained. The slow 
descent of dieet lead on a roof of moderate inclination, and 
its ability even to draw out from the rafters the nails with 
which it had been fastened led him to propound another 
theory of glacieMnotion, viz., that it is due to expansion 



G L A- 

and oontraotion oaosed by changM of sular boot He con- 
tended that the ice, like the lead, is expanded by heat, and 
diat^ as it cannot on expansion move up the Tallin without 
ofeiecnning the resistance of gravitation as well as of friction, 
il necessaiSy moves chiefly downward, in which direction 
gravitation co-operates. Contraction on the other hand must 
also tend to send the ice downward, for a lar^r part will 
aaove with the force of gravitation than against it. Dr Croil, 
uigectiug to Canon Moby’s views that no observed altema- 
tkms of glacier temperature warrant the conclusion that the 
ice can be Impelled downward by that cause, has projposed 
yet another explanation. He regards the motion of the ice 
of a fflacier as molecular, resultiiig from the very conduc- 
tion of heat through the mass of the glacier. He contends 
that from the thermal conditions of glacier-ice its molecules 
wfll melt before their temperature can be raised. A.ny 
given molecule on melting will transmit its extra heat or 
part of it to the nest molecule, which in turn may melt, 
and thus a wave of thaw will travel through the ice. But 
as each molecule loses its heat again it freezes, and in the 
act of solidification exerts an enormons pressure on the 
walls of che interstice into which while fluid it entered. 
Hence in proportion to the amount of heat received by it 
the ice is subjected to great molecular pressure. As the 
glacier cannot expand laterally on account of the walls of 
its channel, and as gravitation opposes its expansion up 
the valley, it necessarily finds relief by a downward move- 
ment — the direction in which gravitation co-operates. 

See De Saussuro's Voyages dans les AlpeSf § 535; De Chaqientior, 
Sasai sur les OlacierSt 1841; Agassiz, Etudes star les Glaciers^ 1840, 
Systhns Qlaeiaire, 1847 ; L’Abbe Rundu, ** Thooiie des Glacien de 
la Savoie,'* in Mmn. Acad. Savoie^ x., 1841, translated by 0. 
Forbes nnd published 1875 ; J. D. Forbes, Travels in the AlpSf 
1848, Nmoay and i's Glaciers, 1853, and Occasional Papers on 
Glaciers, 1859 ; Tyudall’s Glaciers qf the Alps, 1857 ; Mousson’s 
Olctsoher der JetsiccU, 1854 ; Mosely, Proc. Poy. 8oc., 1869 ; Croil, 
Climaie and Tims, 1875 ; J. Thomson, Proc. Roy. Soc,, 1866-7. 

QLADBACH, usually called Bebgibgh-Oladbach, a 
town of Prussia, circle of Miilheim, governmeut district of 
Cologne, is situated 8 miles N.E. of the latter town. It 
possesses an iron foundry, and manufactories of paper, 
pasteboard, powder, percussion caps, nets, and machinery. 
Ironstone, peat, and lime are found in the vicinity. The 
population in 1875 was 7030. 

OLADBACH, or Moitohen-Gladbach, aflounshing and 
rapidly increasing manufacturing town of llhsnish Prussia, 
capital of a circle in the government district of DUsseldorf, 
is situated 16 miles W.S.W. of the town of that name. It 
is one of the chief manufacturing seats of Bhenish Prussia, 
its principal iudastries being the spiuuing and weaving of 
cotton, the manufacture of silks, velvet, ribbons, and 
damasks, and dyeing and bleaching. There are also 
tanneries, tobacco manufactories, machine works, and 
foundries. The town possesses a chamber of commerce, a 
gymnasium, and a femede school of the higher grade. There 
are an Evangelical and three Catholic churches, one of 
which possesses a choir of 1250, a nave dating from the 
beginning of the 12th century, and a crypt of the 8th 
century. Oladbach existed before the time of Charlemagne, 
and a Benedictine monastery was founded near it in 972 
by Archbishop Qero of Cologne. The population in 1855 
was only 4398 ; but it had increased in 1858 to 13,965, iu 
1861 to 17,074, in 1871 to 26,354, and in 1876 to 31,962. 

GLADIATORS, professional combatants with men or 
beasts in the Roman arena. That this form of spectacle, 
which is almost peculiar to Rome and the Roman provinces, 
was originally borrowed from Etruria is shown by variotu 
indications. On an Etruscan tomb discovered at Tarquinii 
there is a representation of gladiatorial games ; the slaves 
employed to carry off the de£i bodies from the arena wore 
representing the Etruscan Charon; and we learn 
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from Isidore of Seville that the name for a trainer of 
gladiators, fanu^o, is an Etrosoan word meaning butcher 
or executioner. These games are evidently a survival of 
the practice of immolating daves and prisoners on the ton^ 
of illustriotts chieftains, a practice recorded in Greek, 
Roman, and Scandinavian legends, and traceable even as 
late as this century in the Indian suttee. Even at Rome 
they were for a long time confined to funerals, and hence 
the older name for gladiators was bustmrii; but in the 
later days of the republic their original significance was 
forgotten, and they formed as indispensable a part of the 
public amusements as the theatre or the circus. 

The first gladiators are sait^ on the authority of Valerius 
Maximus, to have been exhibited at Rome iu the Forum 
Boarium 264 B.O., by Marcus and Decimus Brutus at the 
funeral of their father. On this occasion only three 
pairs fought, but the taste for these games spread rapidly, 
and the number of oombacauts grew apace. In 174 
B.C. Titus Flamininus celebrated his father’s obsequies 
by a three days’ fight, in which 74 gladiators took part 
Julius Cassar engaged such e&trsvagaut uambers for his 
eedileship, that his political opponents took fright, and 
carried a decree of the senate imposing a certain limit of 
numbers ; but notwithstanding this restriction he was able 
to exhibit no less than 300 couples. During the later days 
of the republic the gladiators were a constant element of 
danger to the public peace. The more turbulent spiritr 
among the nobility had each his band of gladiators to act 
as a body guard, and the armed troops of Clodius', Milo, and 
Catiline played the same part in Roman history as the 
armed retainers of the feudal barons or the cundottieri of 
the Italian republics. 

Under the empire, notwithstanding sumptuary enactments, 
the passion for the arena steadily increased. Augustus, 
indeed, limited the shows to two a year, and forbade a 
praetor to exhibit more than 120 gladiators, yet allusions in 
Horace and Persius show that 100 pairs was the fusbionablo 
number for private entertainments; and in the Marmor 
Ancyranum the emperor states that more than 10,000 men 
had fought during his reign. The imbecile Claudius was 
devoted to this pastime, and would sit from morning till 
night in his chair of state, descending now and then to 
the arena to coax or force tlie reluctant gladiators to resume 
their bloody work. Under Nero senators and oven well- 
born women appeared as eombatants , and J uvenal hashauded 
down to eternal infamy the descendant of the Gracchi that 
appeared without disguise as a reltarius, and begged his life 
from the secutor, who blushed to conquer one so noble and 
BO vile. Titus, whom his countrymen surnamed the 
Clement, ordered a show which lasted 100 days; and Trajan, 
iu celebration of his triumph over Decebalus, exhibited 
6000 pairs of gladiators. Domitian instituted venationes by 
torchlight, and at the Saturnalia of 90 a.d. arranged a battle 
between dwarfs and women. Even as late as 200 a.I). un 
edict was passed forbidding women to fight How widely 
the taste for these sanguinary Spectacles extended through- 
out the Roman provinces is attested by monuments, inscrip- 
tions, and the remains of vast amphitheatres. From Britain 
to Syria there was not a town of any size that could not 
boast its arena and annual games. The following inscrip- 
tion copied from the pedestal of a statue shows the mq)ortimt 
part they played in provincial life : — “ In four days, at Min- 
turme, lie showed deven pairs of gladiators, who did not 
cease fighting till one half, all the most valiant men iu Cam- 
pania, had fallen. You remember it well, noble^ fellow 
citizens.” After Italy, Gaul, North Africa, and Spain were 
most famous for their amphitheatres; and Greece was the 
only Roman province where the institution never took root 

Gladiators wore commonly drawn either from prisouers 
of war, or daves, or criminals condemned to death. Thus 
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in the fint n\tum we read of tatooed Britone in their war 
eharioti^ ThraoiauB with their peculiar bucklers and sdnii- 
lan, Moon from the villa^ round Atlas, and negroes from 
central Africa, exhibited in the Colosseum, Down to the 
time of the empire only greater malefactors, such as 
brigands and incendiaries, were condemned to the arena; 
but by (Mgula, Claudius, and Nero this punishment was 
extended to minor offences, such as fraud and peculatioD, 
in order to supply the grow^ demand for victims. For 
the first century of the empire it was lawful for masters to 
sell their slaves as gladiators, but this was forbidden by 
Hadrian and Marcus Aurelius. Besides these three regular 
classes, the ranks were recruited bv a considerable number 
of freedmen and Boman citizens who had squandered their 
estates, and voluntarily took the auctoramentum gladior 
iorium^ by which for a stated time they bound themselves 
to the lanistcu Even men of birth and fortune not seldom 
entered the lists, either for the pure luve of fighting, or to 
gratify the whim of some dissolute emperor; and one emperor, 
Commodus, actually appeared iu person in the arena. 

Gladiators were trained in schools (Ivdi) owned either by 
the state or by private citizens ; and though the trade of a 
linista was considered disgraceful, to own gladiators and 
let them out for hire was reckoned a legitimate branch of 
commerce. Thus Cicero, in his letters to Atticus, congratn- 
lates his friend on the good bargain lie had made in pui^ 
chasing a band, and urges that he might easily recoup him- 
self by consenting to let them out twice. Men recruited 
mainly from slaves and criminals, whose lives hung on 
a thread, must have been more dangerous characters than 
modem galley slaves or convicts; and, though highly fed and 
carefully tended, they were of necessity subject to an iron 
discipline. In the school of gladiators discovered at 
Pompeii, of the sixty-three skeletons buried iu the cells 
many were in irons. But hard as was the gladiator^s lot, 
— BO hard that special precautions had to be taken to prevent 
suicide, — it had its cousolatious. A successful gladiator eu- 
joyed far greater fame than any modem prize-fighter or 
atiLlete. He was presented with broad pieces, chains, and 
jewelled helmets, such as may be seen in the museum at 
Naples ; poets like Martial sang bis prowess ; his portrait 
was multiplied on vases, lamps, and gems ; and high-bom 
ladies contended for his favours. Mixed, too, with the lowest 
dregs of the city, there must have been many noble bar- 
barians condemned to the vile trade by the hard fate of war. 
There are few finer characters in Bninan history than the 
Thracian Spartacus, who, escaping with seventy of his com- 
rades from the school of Lentulus at Capua, for three years 
defied the legions of Home ; and after Antony’s defeat at 
Actium, the only part of his amiy that remained faithful to 
his cause were the gladiators whom he Lad enrolled at 
Cyzicus to grace his anticipated victory. 

There were various classes of gladiators, distinguished by 
their arms or modes of fighting. The Samnites fought 
with the national weapons— a large oblong shield, a vizard, 
a plumed helmet, and a short sword, l^e Thraces had a 
small round buckler and a dagger curved like a scythe ; 
they were generally pitted against the Mirmillones, so 
called from the fish which served as the crest 

of their helmet In like manner the Retiarius was matched 
with the Secutor : the former had nothing on but a fdiort 
tanie or apron, and sought to entangle liis poraner, who 
was fully anned, with the cast-net (Jaculum) that he carried 
in his light hand ; and if successful, he desf^tched him with 
the trident (trideni, fuBcindS that he carrid in his left. 
Wt may also mention the Andabatse^ wbo wore helmets 
with eboBtd vizors ; the Dimacbrnri of the later empire; the 
Baiedarii, who fon(^t from chariots like the ancient Britons; 
the Hofdonnehi, armed like a Greek hoplite; and the 
Laqneatorei^ who tried to lasso their antagonists 
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The estimation in which fdadiatorial games were held fay fiomaa 
monlists deserves notice, aim tfae infinenoe that they eseroM npou. * 
the morals and genius of the nation. The Boman was essentially 
cmel, not so much from spite or vindictiveness, as from callous- 
ness and defective svmpathiea. This element of inhumanity and 
brutality must have been deeply ingrained in the national char- 
acter to nave allowed the samee to oeoome popular, but there can 
be no doubt that it was fea and fostered by the savage form which 
thdr amusements took. That the sight at bloodshed provokes a 
love of bloodshed and cruelty is * commonplace of morals. To 
the horrors of the arena we may attribute In part, not only the 
brutal treatment of their slaves and xiruoners, but the frequency 
of suicide among the Romans. On the other hand, we should be 
careful not to exaggerate the effects or draw too sweeping infers 
ences from the prevalence of this degrading amusement. Human 
nature is happily illogical; and we know that many of the 
Homan statesmen who gave these games, and themaelvea ei^oyed 
these sights of blood, were in eveiy other department of life irre- 
proachaole, -^indulgent fathers, humane generals, and mild rulers 
of provinces. In tne present state of souety it is difflcolt to con- 
ceive how a man of taste can have endured to gaze upon a scene of 
human butchery. Yet we should remember that it is less than 
half a century unce bear-baiting was prohibited in England, and 
we are only now attaining that stage of morality in respect of 
cruelty to unimals that was reached in the 6th century, by the help 
of Christiauity, iu remet of cruelty to men. We shall not then 
be greatly surorisod ifliardly one of the Roman moralists is found 
to raise nis voice against this amusement, except on the score of 
extravagance. Cicero, in a well-known passa^ commends the 
gladiatorial games as the best discipline against the fear of death 
and suffering that can be presented to the eye. The younger 
Pliny, who perhaps of all Romans approaches nearest to our i£al 
of a cultured gentleman, sjieakB api>rovingly of them. Marcus 
Aurelius, thou^ he did much to mitigate uieir horrors, yet in his 
writings condemns the mbnolouy rather than the cruelty. Seneca 
is indeed a splendid exception, and his letter to Lentulus is an 
eloquent protest against this inhuman sport But it is without 
a iiarallcf till we come to the writings of the Christian fathers, 
Tertullian, Lootantius, Cyprian, and Augustine. In the Confess 
sUma of the lost tliere occuis a narrative whicli is sorth quoting 
as a proof of the strange fascination which the games exercis^ even 
on a religious man and a Christian. He tells us how his iriend 
Alipius was dragged ngainst his will to the amphitheatre, how he 
strove to quiet nis conscience by closing his eyes, how at some 
exciting crisis the shouts of tho whole assembly aroused his 
curiosity, how he looked and was lost, grew drunk with the sight 
of blood, and returned again and agun, knowing his guilt yet 
unable to abstain. Tho first Christian emperor was persuaded to 
issue an edict abolishing gladiatorial games (826), yet in 404 we 
read of an exhibition of gladiators to celebrate the triumph of 
llonoriiu over the Goths, and it is said that they were not totally 
extinct in the West till the time of Theodotiu (see Qameb). 

Gladiators fonned admirable models for the sculptor. One of 
the finest pieces of ancient sculpture that has come down to ns is 
the Wounded Gladiator of the National Museum at Naples. The 
so-called Fighting Gladiator of the Borghese collection, now in the 
Museum of the louvre, and the Dying Gladiator of tihe Capitoline 
Museum, which inspired the famous stanza of Childe Harold^ have 
been pronounced by modem antiquaries to represent, not gladi- 
ators, but warriors. In this connexion wo may mention tke 
admirable picture of G4rome which bears the title, Ave, Csesar, 
morituri te salutant 

The attention of arohieologists has been recently directed to the 
tamrm of gladiators. These tessera, of which about sixty exist in 
various museums, are small oblong tablets of ivory or bone, with 
an inscription on each of the four sides. The first line contains 
a name m the nominative case, presumably that of the gladiator ; 
the second line a name in the genitive, that of the pofrimus or 
d(minw\ the third line b^ns with the letters SP, for apeMua 
or approve^ which shows that the gladiator had imssed nis pre- 
liminary trials ; this is followed by a of a Roman month ; and in 
the fourth line are the names of the consuls of a particular year. 

C Upfiiii, BatumMia, Wesel. 167lh FiiedUInder, Dartteilungm out dtr 
KMdU€ Rom, Lelpile, 1809; H. Qoell, Xultur&iidtr out JSttlut uud Ro^ 
ilMdc. 1809; Chsilcf Mognin, Ut Origintt du tAtdUHt'modemt, Paris, 1898 ; E. 
WsJlon, Biitoirt do Fttelavage, Paris 1847; Qulil ^ Boner, Tkt JAf^ ^ 
Qrttkt tmd Romtmt\ Lecky, JUttiory €/ Ruropttm Jimdtk (F. S.) 

GLADIOLUS, a geaus of monocotyleSonoiu or endogen- 
ous plante, bebnging to the natural order Iridaeea, and 
repreeentative of the tribe GladuHem, a group of Indbons 
plante in which the perianth is irregular, and the stamens 
nnilateral and arched, with the filaments free. It belongs 
to a subdivinon of the GladioleaB, in which the segmento of 
the limb of fbe perianth are very unequal, and is spedsUy 
distinguished by having the perumth tube curved, fnnn^ 
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diape^ sad widening npwardsi and by the eegments 
equalling or exceeding the tube in length. About ninety 
apeeiei are described, of which number upwards of fifty are 
from the Cape, and the rest from tropical Africa, the central 
and southern regions of Europe, Persia, the Caucasus, and 
the Levant. One species, (?. illyricus, is found apparently 
wild in England, in the New Forest, Hampshire, ^me of 
the species have been cultivated for a long period in our 
flower-gardens, where both the introduced species and the 
modem varieties bred from them are very ornamental and 
popular. G. Btgeium has been cultivated since 1596, and 
G, hysantintM since 1629, while many additional species 
were introduced during the latter half of the 18th century. 
One of the earlier of the hybrids originated in gardens was 
the beautiful GolvUlii^ raised in the nursery of Mr 
Colvill of Chelsea in 1823 from &. concolor fertilized by G. 
cardinaiu. In the first decade of the century, however, the 
Hon. and Rev. W. Herbert had successfuily crossed the 
showy G. cardinaiU with the smaller but more free-flowering 
G. hlanduSf and the result was the production of a race of 
great beauty and fertility. Other crosses were made with 
G. triUit^ &. oppoiUifiarrM^ G. hirmim, G. alatvs^ and G. 
HatcUeiuU ; but it was not till after the production of G. 
gaTidavensis about 1843, by the crossing of G. natalenm 
with G. oppoftitifioruB (sometimes erroneously attributed to 
naialemU and cardinalia)^ that the gladiolus may be said 
to have become a general favourite in gardens. Since that 
time the varieties have been greatly multiplied in number, 
and improved in size and quality, os well as marvellously 
varied in colour and marking, so that they have now become 
exceedingly popular. A few years since large numbers of 
novel varieties were annually introduced by the French 
florists, but the English-raised varieties are now in great 
measure superseding them. One cultivator, Mr Kelwayof 
Langport, devotes a space of not less than 8 acres to gladioli, 
and cultivates annually from 10,000 to 60,000 each of some 
of the more popular lands, while seedlings are raised to the 
extent of half a million a year. The seeds are sown in the 
open ground about April, glass culture with so large a num- 
ber being out of the question j and in the first season the 
young plants make bulbs averaging the size of peas. The 
time occupied from the sowing of the seed until the plant 
attains its full strength is from three to four years. The 
approved sorts, which are identified by name, are multiplied 
by means of bulblets or offsets which form around the 
principal bulb or corm ) but in this they vary greatly, some 
kinds furnishing abundant increase and soon becoming 
plentiful, while others persistently refuse to yield offsets. 
The stately habit and rich glowing colours of the modern 
gladioli render them exceedingly valuable as decorative 
plants during the late summer months. They are, moreover, 
very desirable and useful flowers for cutting for the purpose 
of room decoration, for while the blossoms themselves last 
fresh for some da 3 rs, the undeveloped buds open in succes- 
sion, if the stalks are kept in water, so that a cut spike 
will go on blooming for a considerable period. 

OLAMOROAN^Welsh, Gwlad MorgarCi^ a maritime 
county of South Wales, Wnded on the N. by Breck- 
nock aud Carmarthen, on the W. by Carmarthen and its 
bay, on the S. by the Bristol Channel, and on the E. by 
Monmouth, the boundary line of which is tlie Bhymney. 
Its greatest length from E. to W. is about S3 miles, its 
greatest breadth from N. to S. about 29; its coast-line | 
is about 60 miles, and its area 547,070 acres. 

Qlamorgan, wi& the exception of some flat tracts ou the 
borders of the Bristol Channel, consists of a succession of 
hills and valleys, the country inland growing more and 
more mountalnons, after abroad tract of plain on the south 
coast, until on the borders of Brecknock its surface is a sea 
of hills. None of the mountains rise to a great height, 


the most lofty, Mynydd Llangeinor, being but 1859 feet, 
and the escarpment of Craig y Uyn about the same height 
or a little higher. Yet their bold forms add grandeur to the 
scenery of She county, and their lower slopes ore clothed 
with picturesque though not large timber. 

The valleys of Glamorgan have been long faunous for 
gTMt beauty of scenery. The vale of Glamorgan, some 8 
miles in breadth, has been truly called the Garden of 
Wales,” and its climate is so mild that myrtles and other 
tender plants flourish in the open air. The vale of NeaUi 
is known to tourists as the waterfall district of South 
Wales, toe finest falls being betwixt Hirwain and Neath, 
near the Vale of Neath lUilway, viz. Cilhepeth fall, the 
three Clwngwyns, the falls of the Pyrddin, Sewd-Einon 
Gam, Scwd-Gladys, and Sewd Hen Rhydd on the Llech, 
with Melincourt and Abergarwedd still nearer Neath. Hie 
highest of these falls are above 80 feet Swansea valley 
has also fine eoenery. Other valleys are those of the 
Rhymney, the Taff, the Rhondda, and the Idwchwr, the 
first two giving their names to important railways 

The rivers of Glamorgan are not large. The chief are the 
Rhymney, forming the county's eastern boundary ; the Ogwr 
or Ogmore, which flows into the Bristol Channel near 
Porth-Cawl harbour ; the Talf, which rises in the Brecon 
Beacon, flows southward through the county, and forms the 
important harbour of Cardiff ; the Neath and Tawe, flowing 
south into Swansea Bay ; and the Llwchwr, which is the 
boundary of the county on the west, and, falling into Car 
marthen Bay, forms the estuary of the Burry river. 

The chief geological feature of Glamorgan is the Coal- 
measures. which are of the greatest thickness near Neath, 
but extend nearly over the whole county, and are bounded 
by a narrow band of Millstone Grit and Mountain Lime- 
stone, nearly coincident with the county boundary on the 
north. In the extreme south and south-west the Devonian, 
Magnesian Limestone, and the Lias show themselves. 

Tiie climate is mild, and the plains on the coast as well 
as inland are very fertile. The soil is a deep rich loam, 
improved by lime. Agriculture is as yet not so forward as 
it might be with such a soil and climate ; but the farms are 
seldom large, and the buildings are not suited to high farm- 
ing. Hie crops chiefly raised are wheat, beans, pease oats, 
barley, vetches, turnips, and potatoes. The cattle are of 
good useful bre^ ; and good sheep and ponies are reared 
in the hill-country. According to the agricultural statistics 
for 1878, the extent under the different crops (the total 
area being 547,070 acres), and the numbers of live-stock, 
wore as follows : — 

Corn crops (two-thirds wheat and oats, and nearly 


one- third barley) 37,189 acres 

Green crops (two-thirds tumqMi and swedes).. 15,054 

Grass under rotation 26,468 „ 

Permanent pasture 186,697 „ 

Bare, fallow, and uncropped arable land 88,859 ,, 

Total under crops, bare fallow, and grass 268,707 „ 

live Stock Horses, including ponies 13,727 

Cattle 46,545 

Sheep 283,889 

15.572 


According to the Owners and Heritages Return 1872- 
73, the county was divided among 8426 proprietors, 
holding 428,386 acres, with a gross estimated annual 
rontal of £1,609,379. The estimated amount of commons 
and waste lands was 47,018 acres. Of the owners, 78*8 
per cent possessed less than one acre, and the average 
value per acre was £3, la 8Jd. There were 16 proprie- 
tors . owning 6000 acres and upwards, viz., C. R. H. 
Talbot 38,920; Earl of Dunraven, 23,706; Marquis o( 
Bute, 21,402; Lord Windsor, 12,016; Earl of Jerseji 
7110; ^wakl Rees Wingfield, 6463; Lord Tredegar 

X. — 8o 
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6157; M^jor Vanghan Lee^ 6128; Mn Blandy Jenkins. 
6082; Ool K. Tynte, 5933; Sir iTor R Gnes^ 5640; 
T. Penrioe, 5411 ; Hn Chetwode, 5399 ; B. F. L. Jenner, 
5381 ; (X Bailey, 5343; John D. UewiUyn, 5000. 

The indostry of Glamorgw is chiefly applied to its coal 
and iron mines, which prseticall^ underlie &e whde super- 
ficies of the county, and give it its pre-eminence among 
Welsh counties. In 1872 there were no less than 420 coal- 
pits in Monmouthshire and South Wales, and the yield of 
some 15 million tons a year came in veiy large proportion 
from the Glamorganshire vales of Neath, Rhondda, 
Ely, ^c. Within the last twenty years the iron works 
were carried on at an enormous scale of labour and enterprise, 
there being near Merthj^iydvil alone upwards of 60 blast 
furnaces ; bat in 1873 it appeared that of 57 furnaces in 
Glamorganshire 27 were out of blast, and at present (1879) 
the industry is, from various causes, in a backward 
•tata EzceUent means of export for coal and iron are 
afforded by the unrivalled docka at Cardiff, the enterprise 
of the late and present marquis of Bute, and by those bXbo at 
Penarth at die mouth of the Ely. These have within con- 
siderably less than a century transformed an insignificant 
Welsh town into a leading port and emporium with a first 
rate harbour and anchorage ; whilst another dock at Swan- 
sea serves a like purpose for the export of the copper ore 
■melted at Swansea, Neath, Aberavon, and Treforest, and 
chiefly sold at public ticketings in the first-named town. 
Cardiff and Swansea, especially the latter, also have a very 
large export trade in patent compressed fuel prepared from 
calm and tar. 

Glamorgan can boast historic ruins, such as Caerphilly, 
and Castle Ooch near Llandaff, the former a Norman for- 
tress held for Edward 11 by the younger De Spencer, the 
latter an early English fortress on an escarpment of moun- 
tain limestone. Other rained castles are Oystermouth and 
Pennard in Gower, and Coity near Bridgend; while as 
restored castles, resided in by their present owners, are 
Cardiff^ the residence of the marquis of Bute, St Fagan's, 
near Ely station, and St Donat’s and Dunraven, both on the 
verge of the Bristol Channel The county has some fine 
cromlechs at St Nicholas and St Lythan’s on the Dyffrin 
estate, at Ootterell near Peterston, and at Arthur’s Stone in 
Gower. The Sarn Helen, an ancient road, traverses the 
county. At Llantwit Migor, near Cowbridge, was the once 
famous divinity school founded by St Gennanus, and pre- 
sided over for an incredible term of years by St Htyd. 
Eveiy stone in this old-world town is of old memorial.” 
Coity, Coychurch, and Ewenny, near Bridgend, present a fine 
trio of cross churches, with fortified or embattled towers, 
characteristic of the county. 

South of Swansea lies the promontory of Gower, famed 
for the beauty of its coast scenery, its people of Flemish 
descent, planted here by Henry L, and its bone-caves. 
The last, in the limestone cliffs, accessible only at low water, 
are at Bacon Hole, Paviland, and Rhosilly Bbj, 

its poiln, Glamorgan has abundant means of 
transit in four raHways and a canal, beside numerous tram- 
ways. It contains 126 parishes and 10 hundreds, and is 
in the dioeestt of Llandaff and St David’s. Llandaff 
cathedral, 2 miles from the county town of Cardiff, having 
fnllan into decay throng the neglect of ages previons to 
1844, owed its reotoiation to a beauty befittinx the prestige 
of the earliest Ohriftian see to the enorgotm endeavours 
of Doan Thonum Williams. It was completed in 1869. 

The great changae of reoeatyem in elementary education 
have eimondy affected the stotisties of schools in Glamorgan. 
Wfaeians in 1847 there were 827 day schools in all, with 
15,674 mhclats, in 1877 (he pnriianaentaiy return diows 
a great rednetioD in the number ef aeheols^ though thiee 
have probably a mndk larger aggrigiti of idiolaii. Thb 


return exhibita 226 public demcntaiy schools in Glamoa 
gan, of which 56 were board-echool% 80 BiitiA and 
foreign, 12 Roman Catholic, 1 Wesleyan, and the remainder 
national, parodiial, and Church of Enj^d sdhools. Of 
these schools, 41 had each in average attendance upwards 
of 800 scholarB, and 2 had upwards of 1000. Fourteen 
only had ni^t schools in operation. As in other south- 
west counties, the Welsh language is losing ground, except 
in remote agricultural districts. 

In 1851 the population of the county was 231,849, 
120,748 males and 111,101 females; and in 1871 it was 
397,859, 205,660 males and 192,199 females. The popu- 
lation has increased since the first census in 1801 by 
326,980 persons, or 451 per cent The county returns 
two members to parliament, the borough of Merthyr two, 
and the Cardiff and Swansea districts of boroughs one 
each, a total of xis in all In the year ending April 1671 
the amount of real property assessed to income and pro- 
perty tax was 4C1,219,022. The principal towns with 
the populations in 1671 were — 

Abeiuvou^ 3,574 Llaatiinaint * 2,089 

Abeitlare 86,112 Llonghor^ 1,220 

Bridgend 8, 539 Merthyr Tydvil 51, 949 

Cni-diffs 89,536 Neath ^ 9,819 

Cowbridge* 1,184 Swansea^ 51,702 

Kenfigi 591 

The bibliography of the county is stronger in such old ohroniclea 
as the Brui y Tywyaogion than in modern researches Among its 
important contributions to the Arehceologia CambrcMia may be 
mentioned the Rev. H. H. Knight’s AceoutU Newton NUlage in 
1853 ; and Dr Thomas Nicholas’s History of the AnnaU and AtUi- 
gutties of QUmorganehire is the foundation of bia CowUiee and 
CouiUy FamxlUa ef fFalea. (J. DA.) 

GLANDERS, or Equinia, a specific infectious disease to 
which certain animals, chiefly those possessing an undivided 
hoof, are liable, and which is communicable from them to 
maa The term farcy is also employed to designate a 
variety of this affection, but there is no patholugioal distinc- 
tion between the two. The disease as it affects animals 
t^longs to the subject of Veterinary Medicine. 

Glanders is happily a rare form of disease in man, there 
being evidently less affinity for its development in the 
human subject than in the equine species. It occurs 
chiefly among those who from their occupation are fre- 
quently in contact with horses, such as grooms, coachmen, 
cavalry soldiers, veterinary surgeons, Ac., and seems always 
produced either by direct iuoculatlou of the virus from a 
diseased animal into the broken skin, or by the respiration 
of air containing the poison. It is said to have occasionally 
been transmitted from man to man, but such an occurrence 
is extremely rare. 

A period of incubation, lasting from three to five days, 
generally follows the introduction of the virus into the 
system. This period, however, appears sometimes to be of 
much longer duration, especially where there has been no 
direct inoculation of the poison. The first symptoms are a 
general fading of illness, accompanied with pains in the 
limbs and joints resembling those of acute rheumatism. If 
the disease has been intimaced by means of an abraded 
surface, pain is felt at that point, and inflammatoiy swelling 
takes place there, and extends along the nei^bonring 
lymphaties. An ulcer is formed at the point of inocnlation 
which discharges an offensive ichor, and blebs appear in the 
iirikmed skin, along with diflhse abscesses, as in pUegmonons 
erysipelas. Sometimes the disease stops short with these 
low manifeetations, but more oommoxily goes on rapidly 
aecompanied with symptoms of grave constitntional dmnrb- 
anee. Over the whole surface of the body there appenr 
Bumerons red spots or pustules, which break and discharge 

^ Oootiibtttory to Bwaaim ptriismentsiy district of 
9 Contrilratoiy to Cardiff parliaoicntsTy district of boroapia 
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A thick maeotis or acngufiiaotii fluid Besidei theie there 
Are lATger ewellingB lying deeper in tlie cnbcatAneoiis tinue, 
which At first Are extremely hierd end peinfaliAnd to which 
the term fercy ^^bnde” or ^^buttone” b Applied Theee 
nltimAtely open end become extensive sloughing ulcers. 

The moeous membranes partbipate in the same lesions 
AS Are present in the skin, and thb b particularly the 
cose with ttie interior of the nose, where indeed, in many 
instances, the disease first of all shows itself. Thb organ 
becomes gmtly swollen and inflamed, while from one or 
both nostrib there exudes a copious discharge of highly 
offensive purulent or sanguineous matter. The lining mem- 
brane of the nostrib b covered with papules sii^r in 
character to those on the skin, whbh form ulcers, and may 
lead to the destruction of the cartibginons and bony 
textures of the nose. The diseased action extends into ihe 
throat, mouth, and eyes, while the whole face becomes 
swollen and erysipebtous, and the lymphatic glands under 
the jaws inflame and suppurate. Not unfrequently the 
bronchial tubes become affected, and cough attended with 
expectoration of matter simibr to that dbcharged from 
the nose b the consequence. The general constitutional 
symptoms are exceedingly severe, and advance with great 
rapidity, the patient passing into a state of extreme pros- 
tration, In the acute form of the dbease recovery rarely 
if ever occurs, and the case generally terminates fatally in a 
period varying from two or three days to as many weeks. 

A chronic lorm of glanders and farcy b occasionally met 
with, in which the symptoms, although essentially the same 
as those above described, advance much more dowly, and 
are attended with relatively less urgent constitution^ db- 
turbance. Oases of recovery from form are on record ; 
bat in general the dbease ultimately proves fatal by exhaus- 
tion of the patient, or by a sudden supervention, which is 
Apt to occur, of the acute form. On the other hand, acute 
glanders b never observed to become chronic. 

In the treatment of thb malady the main reliance b to 
be pbced on the maintenance of the patient’s strength by 
strong nourishment and tonic remedies. If the point of 
inoculation of the virus can be early made out, its active 
CAuterbation, as in the case of any poboned wound, should 
be resorted to. The opening of abscesses antbeptioally, as 
well as the use of antbeptic lotions for the affect mucous 
membranes, b recommended. In aU cases of the outbreak 
of glanders it b of the utmost consequence to prevent the 
spread of the dbease by the destmction of affect^ animab, 
and the cleansing and dbinfection of infected localities. 

OLANVIL, Qlanvill, or Olanville, Banulph de 
{died 1190), the oldest writer on Englbh jurisprudence and 
chief jttstioiaiy of England in the reign of Henry II,, was 
bom at Stratford in Suffolk, bat in what year b unknown. 
There is ako almost no infonnation regarding hb early life. 
Butterley Abbey was founded by him in 117L In 1174, 
along with other barons of Yorkshire, he raised a body of 
knights to oppose William the Lion, king of Sootbnd, who 
had invaded the north of Engbnd, and it was he who took 
the king prUoner at Alnwick. In 1176 he was appointed 
dieriff of Yorkshire, in 1176 justice of the king’s court and 
a justice itinerant in die northern circuit, ond in 1180 
chief justiciary of aU Englanl It was under hb direction 
that Henry n. oompleMl hb judicial reforms, but the 
principal of them had becm carried qut before he came into 
office. After the death of Henry in 1189 Obnvil w^ 
removed from hb office by Richard I, and imprboned till 
he had paid a ransom, according to one authority, of 
£16,000. Shortly after obtaining hb freedom he joined 
the order of the cross, and he died at the aim of Acre 
in 1190. At the instance, it b supposed, of Henxy IL, 
Glanvil wrote or snperintended the vrritingof the Troctatia 
d§ Ugihus ef contuitudinilms regni Anglim^ which b divided 
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into 14 books, and b chiefly a practical treatiae on the 
forms of procedure in the curui rt^ or king’s court, the 
principles of kw involved in these forms being only mddent- 
ally referred to. As the source of our knowledge regard- 
the earliest form of the and for the informa* 

tion it affords regarding ancient customs and kws, it b of 
great value to the sindent of Englbh hbtoxy. It b now 
generally agreed that the work of Gknidl b of earlier date 
than the Rtgiam a work wldch bean a close 

resembknce to hb. To him is also ascribed the recension 
of English laws made in the reign of Henry IL 

The treatise of Glanvil was first printed in 1664. jin English 
translation, with notes and introduction by John Beamee, was pub* 
lished at London in 1812. A M S. copy of a Norman-French trunala- 
tion, made apparently in the rei^n ot King John, is contained m the 
library of tlio duke of Northuml^rlau.l at Alnwick Castle. 

QLANVILL, or Glanvil, Joseph (1636-1680), was born 
at Plymouth in 1636, and was educated at Oxford uni- 
versity, where he graduated as M.A. iu 1658. In 1666 he 
obtained the cure of Abbey Church at Bath; in 1678 he 
became prebendary of the church of Worcester, and acted as 
chaplain in ordinary to Charles IL He died at Bath, 
November 16, 1680, in the forty-fourth year of hb age. 
Gknvill’s first work, TJu Vanity of Dogmatizing^ or Ctm- 
Jidence in Ojnnions, manifested in a Diecourae of the ahort- 
neaa and uncertainty of our Knowledge^ and ita Cauaea, udth 
Rejlexiona on Ferij^sUciam^and an Apology for Philoaoph^, 
1661, b interesting as showing one spechd direction in 
which the new method of the Cartesian philosophy might 
be developed. Pascal had already shown how philosophical 
scepticism might be employed as a bulwark for faith, and 
Qlanvill follows in the same track. The philosophic 
endeavour to cognize tbo whole system of things by Tefe^ 
ring all events to their causes appears to him to be from the 
outset doomed to failure. For if we inquire into thb causal 
relation we find that though we know bolated facts, we can- 
not perceive any such connexion between them as that the 
one should give rbe to the other. In the words of Hume, 

I ^Hhoyseem conjoined but never connected.” All causes 
then are but secondary, are merely the occasions on which 
j the one first cause operates. It b singular enough that 
I Qlanvill who bad not only shown, but even exaggerated, 
the infirmity of human reason, himself paid a strange 
tribute to its weakness ; for, after having combated scien- 
tific dogmatism, he not only yielded to vnlgar supers 
stitions, but actually endeavoured to accredit them TOth 
iu his Scepaia Sdtntifica^ 1666, and in bis PhUoaophical 
Cmsidtrairona concerning the exiaieme of Sorcerera and 
Strcery^ published in 1666, in. 4to. The story of the 
pretended drum, which was said to have been heard 
every night in the house of an inhabitant of Wiltshire 
(Mr Mompesson), a story which made much noise in the 
year 1663, and which b supposed to have fnrubhed 
Addison with the idea of hb comedv of the Drummer^ 
appears to have given occasion to the latter work. At hb 
death Oknvill left a piece entitled Sadduciamua Triuan- 
phatua, which was printed in 1681, reprinted with some 
additions in 1682, and transkted into German in 1701. 
He had there collected twenty-six relations or stories of the 
same description as that of the drum, in order to establbh, 
by a series of facts, the opinion which he had expressed in 
hb PhUoaophical Considerationa. Oknvill supported a 
‘much more honourable cause when he undertook the 
defence of the Royal Society of London, under the title of 
Plua Ultra, or the Progreaa and Advancement of Science 
aince the time of Ariatotle, 1668, a work which shows how 
thoroughly he was imbued with the ideas of the empirical 
method as in Bacon. The style of Oknvill b clew, easy, 
and animated ; and to the student of philosophy bb works 
are of conslderabk interest 
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BetddMthe woriualre*dy ii(>tiood, GknTiUwTOta--i^(M«iiM 
1662; PhiaMopkktPia,iirJ>iawuimt^ 

th$ Ttndencv 0 / SagterimenieU fkHkmjphy \ £may$ on Setw^Al /m- 
porkttU Svlgcda in PhiUmnihg and Btiiaian, 1676 ; ^11 Asoy 
Cmimnung Prmeking \ and Smnona. After hia death in 1681, 
there were published other eermona, Ac., iu one Tolume 4to. See 
Bdnioaat, MisL de la PML m Anglelerrt, bk. iii. ch. zL 

QLARUS, or Qlabis, a canton of Swit6erland,i8 bounded 
on the X. and N.K by 8t Gall, on the R and S. by the 
Grisons, and on the W. by Uri and Sdiwyi. Ite area is 
266 or 267 square xnilei, its greatest length about 33 miles, 
and its greatest breadth about 16. A thoroughly Alpine 
district, sloping northwards from the lofty range wMch 
comprises Ae Todi (11,887 feet), the Biferten Stock 
(11,237), and the Scheibe (9587), and including within its 
umits the Gl&misch (9584) and the Miirtschen Stock(8012), 
Glarus is almost completely cut o£P from the neighbouring 
cantons, except towards the south. Of the three passes, the 
Segues, the ^ten, and the Paniz, which communicate with 
the Grisons, the first and second are over the snow, and the 
third has only a bridle path ; and the Klausen pass and the 
Pragel pass, which conduct respectively to Schwysand Uri, 
have also mere bridle paths. As far as it is a habitable 
country it may be said to consist of the valley of the Linth, 
which extends from the Todi southward to the Wallenstadt 
Lake along with the lesser valleys of the Semf (or Semft) 
and the Kloi^ which branch off to the east and the west 
The climate, it need hardly be said, is a severe one, the snow 
generally remaining, even in the lowlands, till near the 
beginning of May. The fohn at times blows with 
terrific violence ; and, by a law enforced in the town of 
Glarus, every fire in the place must be extinguished as 
soon as it sets in. The chief sources of wealth in the 
canton are the pastures and the manufacturing indus- 
tries, Though copper, silver, and iron mines were formerly 
wrought, the only mineral production now of commerem 
importance is slate, which is extensively quarried in the 
nattenber^. Not more than a fifth of the soil is capable 
of cultivation by the plough, and the agricultural produce 
has consequently to be supplemented by foreign supplies. 
About 9000 or 10,000 head of cattle are pastured in the 
canton, and according to the census of 1876 there are 2000 
sheep, 6900 goats, and 3000 swine. Neither butter nor 
ordinary cheese is made in sufficient quantities for the 
local consumption, but the Sehabseiger^ SchoUer 
KrduierhSM^ or ** green cheese,” made of sldm milk, whether 
of goats or cows, mixed with butter-milk and coloured with 
powdered $teinklee {MelUotua casralta)^ is still largely manu- 
factured. The curd is brought down from the mountain 
chalets in sacks, which contain about 200 lb each. After 
being ground for about 24 hours in a mill along with the 
kUe powder, which is added in the proportion of 3 9) to the 
100, the curd is put into shapes, and pressed in the usual 
way. It grows ripe in about a year and keeps a long time. 
Large quantities are exported to America. The cotton 
manufacture is the staple of the canton, and gives support 
to about a fourth of the population. Formerly distributed 
through the country as a domestic industry, it is now con- 
centrated in a few factoxy towns and villa^, which in the 
aggregate keep about 250,000 spindles going. The cotton 
goods are sent to the East, America, and Africa. It is not 
only in their own little country that the people of Glams 
find a field for their energies ; they have contributed to the 
indnstries of many parts of Europe, and tiieir poorer emi- 
grants have founded three flouriiAing settlements in Wis- 
consin — ^New Glams, Vilten, and New Elm. The popula- 
tion, which in 1851 was 30,213, had increased by 1870 to 
35,150, and was estimated in 1876 at 36,179. The vast 
as^orify are Ftotestarts, only 6,888 being Catholics accord- 
iag to &e ceBsns of 1870. constitution of Glams is 
of t^ simplest Und, and extremely detnoeratie. According 
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to the law of 1842, revised and sanctioned by the federal 
council in 1851, the government rests in the hands of a' 
Landesgemeinde or assembly of the whole male population 
above the age of eighteen, which usually meets on the first 
Sunday in &y, and elects the cantonal officials, votes the 
income and poll-taxes, and passes or r^ots any laws that 
may be presented by the cantonal council or Landesratlu 
The cantonal council consists of 117 members. A council 
of 45 members, and a committee of 9 members have control 
of the executive. The landamman is president of the com- 
mittee, the eseeutive council, the cantonal council, and the 
assembly. J ustice is administered by five courts completdy 
independent of the Government. Freedom of the press, 
freedom of religious worship, and freedom of trade and 
industry are all guaranteedL Aliens are readily naturalised 
and admitted to the rights of citizens. The canton is 
divided into 25 communes, only one of which, that of 
Glams, has more than 5000 inhabitants, wliile 16 have leas 
than 1000, and the smallest has only 231. 

Glabub, the capital of the canton, is a flourishing little 
town on the left bank of the Linth, about 1495 feet above 
the sea-leveL Its environment is a remarkable one : to 
the S. the Glkmisch rises 6153 feet; to the N.W. the 
Wiggis, 6033 , and to the R the Schild, 6010. The fire of 
1861 devastate the greater part of the town, destroying 
its Gothic church of the 10th century, the casino, the Govern- 
ment houses, and all its principal buildings ; 2000 of the 
inhabitants were rendered houseless, and property to the 
value of 8,000,000 francs was destroyed. Contributions 
however were sent in from far and near to the amount of 
2,754,606 francs, the federal authorities of Switzerland 
voted a loan of 1,000,000 at two per cent, and the canton 
furnished a subsidy at 3 per cent; the town was rapidly 
rebuilt in a suUtaniial and regular style, and the public 
edifices restored. The church is used in common by the 
Protestants and the Homan Catholics. The high school 
accommodates 700 pupils. Most of the population, whicli 
in 1870 numbered 5516, are supported by the cotton manu- 
facture carried on in the town and the vicinity. A certain 
trace of rustic life is still maintained, as the operatives have 
each a bit of ground iu the **almend.” On the opposite 
side of the river lies the industrial village of Enneda. 

Ill the end of the 5th oeiitury an Irian monk, Fridolin, the 
founder of the convent of 8eckingen on the Rhine, built a church 
on the site of the present town, and the name of St Hilari^ which 
he save it in honour of his patron the bishop of Poitiers, in ooutm 
of time became cormptod to Glarus or Olaris. The whole valley 
was reckoned to the estates of the abbey of Seckingen, and it was 
governed by a mayor or bailiff Mhose nomination was vested 
ultimately in the Hansbura family. The tyranny of these officers 
constrained the people of Glarus to join the Helvetic confederation 
in 1852, and in 1888 they secured their independence by a victoiy 
over the Austrians at Ndfels, the anniversary of which is still cele- 
brated on the second Thursday of April. Zwingli the Reformer was 
curate of Glarus fiom 1506 to 1516, ami by 1580 the new doctrines 
had been accepted by five-sixths of the population of the canton. The 
two religions parties, though they weiv happily prevented from 
appealing to arms, continue long in a state of mutual alienation 
and suspicion ; the Protestants, lor example, would have nothing 
to do with the Gregorian calendar because it was introduced W the 
papal party. At length a settlement of a peculiar kind was effected 
in 1688. Bach confession was allowed to nave a cantonal assembly, 
a cantonal council, and officials of its own ; while for all matters In 
which both parties wei^ interested there was a cantonal assembly 
and a cantonal council for discussion and sdadnistration in common. 
It was in the beginning of the 18th es n t m r that the present 
prosperity of the canton received its ovkhMu impulse. Cotton- 
spinning was introduced in 1712 by Hm i hgfsr of Zurich, and 
weaving and calico-printing followed befoi07B6. The popula- 
tion of the canton inoreaied fiom 16,000 to SK>,000 duimg the 
century. The effects of the great R^olution were beneficially 
experienced, and the early part of the 19tb oentury was marked bj 
numerons improvements, pclitioal and sodaL Till 1811 the lower 
course of the linth was extremely irregular, and its inundations 
had gmduslly turned a lam stretch of country into a swamp ; hot, 
u nde r the patronage and dnectlon mainly of fiioher (von der lintlu 
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m heoiae aftsTwiidi to be called^ there waa oonatrooted a magiii- 
ieent qretem of canala which completely remedied the evila, andthe 
deeolate region aoon became one of the fineat parta of the canton. The 
whole coat of the worka up till 1828 waa 974,558 fhmoa. When the 
new oonatitution of 1886 waa iutroduced, the Boman Catholic min« 
oiity, whoae influeuoe it greatly diminiahed, were oiged on by Boaai, 
the iwop of Chur (Coire), to l^k off from their Proteatant country- 
mon ; but the Goyemment expelled the few prieata who refuaed to 
take the oath, and separated the canton from ita connexion with 
the diocese of Chur. After Bocai'a death the decree of separation 
was reyoked. In the Sondorbund war of 1847 Glams waa true to 
the federation ; and the same spirit was shown in the voting about 
the constitution in 1872-75. 

fleeVilentln TkdiodL kutorUeht BmkrtUh otUr SnMung, dtr in Kriegt^ 
md Frideitueitm MAen Handim tu Qlariu, n lOtli-oeotary 

■ chronicle, printed by J. J Blniner, m A/tMv fUr achtMiteritcke Oe»dnehttf Zurich, 

▼oL ix„ 1863; Johnun HHlnrioh Tiehudl, Bacfu-eibimg dn LM. Orih* uiul Landt 
Btomu. Znricli, 1714; Ohriitcph Trtimpi, Nweit Qlamer-Cln'imik^ Winthortliur, 
1774; J. M. Schuler, Dii LntthiMUtt, Zurich, 1814, Riidttat fnoral du daaieht dn 
truuratt d§ ta Gbnevu, 1896; Melchior Schuler, QetchiehUdei Lamdet Oturut, 
Zurich, 1884; J. J Babler, OuehtehU «f. Jnkatt tUt* aUtn Vefirdgt mtiwAm dm 
Jt^rmtrtm u KaiMUtm im Kantm Oiarut, GUrue, 1838; J. J. Bluner, " Dee 
The! Glerui unter Seckinsen unU Oesterreich und some Defreiuns/ In ArduvfUr 
BehweiierUefie Ottehiehtt, M IIL, Zurich, 1844; DrOeweld HeerandJ.J Blumeu- 
Heer, JMr Ktmtm Qtarut^ biitoriieh‘iieographiteh-itatut%Kh St Qell, 

1846, formlMpartof OmAfdidm' Ekhwnt , Oiweld 'Rmt.EKktrwmthrLintKSUi 
UbaubUd, SS^oh, 1873, EgU, TOMdumbMch aehweUer. Gmgr^iit Zurich, 1876. 

OLAS, John (1695-1773). the founder of theaeot gene- 
rally known aa Qlaaaitea or Sandemaniana, waa born at 
Anchtermuohty, Fife, where his father waa pariah minister, 
on the 5tli of October 1695. On completion of his educa- 
tion for the ministry at the universities of St Andrews and 
Edinburgh, he waa licensed aa a preacher by the presbytery 
of Perth, and aoon afterwards ordained by that of Dundee 
as minister of the pariah of Tealing (1719). During his 
ministry there he g^ually formed peculiar opinions, which 
as early as 1725 found expression in the formation of a 
society ** separate from the multitude.” numbering nearly 
a hundred, ami drawn from his own and neighbouring 
parishes. The members of this ecdenola in ecclesia ]dedged 
themselves ‘Ho join together in the Christian profession, 
to follow Christ the Lord as the righteousness of His 
people, to walk together in brotherly love and in the duties 
of it in subjection to Mr Glas as their overseer in the 
Lord, to observe the ordinance of the Lord’s Supper once 
every month, to submit themselves to the Lord’s law for 
removing offences ” (Matth. xviii.), and so on. From the 
scripturfd doctrine of the essentially spiritual and heavenly 
nature of the kingdom of Christ. OLemi in his public teaching 
drew the oondusious, not only that the church, as being 
identical with that kingdom, ought to consist of none 
but truly spiritual Christian men, but also that the civil 
establishment of the church was unlawful and utterly incon- 
sistent with the spirit of Christianity.^ For the promulp- 
tion of these views, which were confessedly at variance with 
the doctrines of the standards of the national Church of 
Scotland, he was summoned (1726) before his presbytery, 
where, in the coarse of the investigations which followed, he 
affirmed with still more explicitness than formerly his belief 
that “eveiy national churdi established by the laws of 
earthly kin^oms is antichriatian in its constitution and 
persecuting in its spirit,” and farther declared opinions upon 
the subject of ohuroh government which amounted to an 
entire repudiation of Presbyterianism and an acceptance of 
Independency. For these opinions he was in 1728 sus- 
pended from the discharge of ministerial functions, and 
finally in 1780 deposed ; the members of the society already 
referred to, however, for the most part continued to adhere 
to him, thus oonetituting the first “ Olassite” or “ Qlasite ” 
church. Theseatof this cougregatioQ was shortly afterwards 
transferred to Dnndee, whmioe Glas subsequently removed 
to Edinbnztth, where he officiated for some time as an “elder. ” 
He next la^ured in Parth for a few years, but ultimately 
Teturaed to Dundee, where tha remainder of his life 


^ Hit argumint U most ftaUy exhibited in s trestiae entitled Tkg 
TmtimoMf ^ (hd Kimg df dmmnimg HU Kingddm (John 

tviU. 16, 871 Mflmfdiieerl mi iHsaffsIsd (1728), 
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was spent. In 1789 tha Oeneeai Assembly, without any 
application either from him or from his friends, removed the 
sentence of de^ioiition which had been peie^ against him, 
and restored him to the character and exareiae of a miniater 
of the gospel of Christ, thou^ declaring that he waa not 
to be esteemed a minister of the Established Churoh of 
Scotland, or eligible fur a charge, until he should have re- 
nounced the principles embraced and avowed by him that 
were inounsistent with the constitution of the chnrbL 
Besides the Tniinmiy Glas wrote a number of papers, ex- 
pository. polemical, or practical, which were publii^ed in a 
collected edition at Edinburgh in 1761 (4 vols. 8vo), and 
again at Perth in 1782 (5 vole. 8vo). He died in 1778. 

The Glassite denomination, which has never been a numerous 
one, is distiuffuished by a number of peculiarities alike in dootoine, 
discipline, and worship, some of which have already been indicated. 
One of the most chai acteristic of its tenets Is that which owes its 
elaboration to Robert Sandeman (1718-1771), the son-in-law of 
Glas, from whom is derived the name of Sandemaiiiaiis, by which 
the sect is priucitsilly known in England and America. In a 
series of letters (1757) to Hervey. the author of The/nm and AwasU^ 
he maintained that justifying mith is a simple assent to the oivins 
testimony concerning Jesus Christ, diffenug in no way in its 
character from hi>lief in any ordinary hnman testimony. No dis- 
tinctive theological system, howovei*, has as yet been elaborated 
from this ])oint of view. In their practice the Glassite churches 
aim at a strict conformity with the uriiniti\ e ty{K» of Christianity 
as tiiat is understood by them. Eacti congiegution has a plurality 
of eldeiv, pastors, or hisho|>s, who are chosen aooording to what are 
believed to be the instructions of Paul, without regard to previous 
education or present occupation, and who enjoy a perfect quality 
111 office. To have been married a aeooud time disqualiiies for 
ordination, or for continued tenuie of the office of bishop. In all 
the action of the church unanimity is considered to he necessary; 
and if any member differ in opinion from the rest, he must either 
surrendoi his judgment to that of the church or he shut out from 
its communion. To join in prayer with any one who is not a 
member of the denomination is regarded as unlawful, and even to 
eat or dunk with one who has been excomnuinioated is held to 
be a heinous sin. The Lord’s 8upner is observed weekly ; and 
between forenoon and afternoon service every Sunday a love feast, 
at which It is incumbent on every member to be present, is held 
after the manner of the primitive Christians. Mutual exhortation 
is praotmed at all the meetings for divine service, it being lawful 
for any member who iiossesses the gift to speak. The practice of 
washing one another's feet was at onetime observed; and it is still 
customary for each brother and sister to receive new members, on 
admission, with a holy kiss. ** Things strangled” and ** blood” 
are rigorously abstain^ from ; the lot is regarded as sacred ; the 
accumulation of wealth is legarded as unscnptural and impro^r, 
and each member considers his property as liable to be colled for 
at any time to meet the wants of the poor and the necessities of 
the churoh. The nuiuber of adherents at present belonging to the 
denomination is probably a little under 2000. 

GLASER, CearsTOPHEB, one of the minor ohemists of 
the 17th century, concerning the details of whose life very 
little is known. He was a native of Basel, came to Paris, 
succeeded Lefobvre as demonstrator on chemistry in the 
Jardin du Roi, and was appointed apothecary to Louis XIV. 
and to the duke of Orleans. He b best known to us by 
his TraUe de la Chymie (Paris, 1668), which gives a very 
favourable idea of the chemical science of his time. The 
little work went throng some ten editions in about five- 
and-twenty years, and was translated into both German 
and EnglisL Dnmas and other writers indeed have spoken 
very disparagingly both of the TraUi and of the author’s 
merits and character, bat this adverse judjment appears 
to rest on altogether insufficient grounds. One thing very 
much against Glaser is his alle^ connexion wi& the 
marchioness de Brinvilliera. It does not appeal however, 
that he had any share in the notorioos poisoningps beyond 
miUng the deadly substances which the marchioness and 
others employed in secret He appears to have died some 
years before 1676. A salt (the normal sulphate of 
slum) which he showed how to prepare, and the medioimu 
properties of which he pointed out, was named Glaaeri mA 
polychreAwn^ or salt of many uses. The native sulphate 
is still known as gUmriU. 
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OliASOOW, du boM popalm oily ia Gfwt added to tte popnlation of the dty ; this in d eed is the 

Mxk to laadea and lioatpeol, steads on the lives estimete given uoffloialregiBtntioB retains, nhidieet down 
C^e, in Ihe Scottish coonty ^ Leasifcshire^ ehont 20 the popnhition estimated to the middle of 1872 as 578,168. 
■to above Oreenook, where the river spreads ont into a The smaller bni^ which have sprang up ronnd Olaegow 
noble estnaiy, wi^ branching lochs mnning deep into ^e within the last twenty or thirty years have kept paee with 
heart of the Western Hif^knds. It is within ten bonis* the mother bnigh in develq>ment, and now contain a 
railway run (405^ miles) of the metiepoUs, and on hour population amongst them of about 170,000. As these 
and a quarter (45 miles) of Edinburgh, the latitude being bni^ are essentially parts of Olasgow, having been formed 
55* 5r 32" N., and (he longrtude 4* 17' 54" W. ^e ly we overflow of its population, they on^t to be added to 
extreme breadth of the city is about 3^ miles from north the city in any estimate of its siae and importance. The 
to south, and the extreme length 5 miles from east to west population of Glasgow, taking this basis, is therefore tor 
fnie ciicamference is about 10 mileo ; and the area em- upon three quartern of a million (750,000). The increase 
losced within the mnnieipal boimdaries is now (1879) of the populatioa during the present century has been 
6111^ acres. The populimon when the last census was greater perhaps than that of any other city or town -of 
taken in 1871 was 477,732, but during the eight years we Old Worlm In 1801 it was only 77,386 ; in 1821 it 
that have elapsed, the ineraaae of inhabitants bow in the was 147,043 ; in 1841, 255,660 ; in 1861, 396,603 ; and 
dy proper and in its suburbs has been very great. It is in 1871, 477,732. In 1877 the dwelling-houses numbered 
withu the mark to say that above 100,000 have been 105,062, and the rental exceeded £3,260,000. 



Pisa of Glasgow (oantial poniim). 

Unlike the **grey metnmolis of the north," Glasgow | church of Bt Mungo» end that as the site was pleasant, and 
shows rather pMriy in the histoiy of ScoUand. Itsownieal the Mdendinar and the (Hyde supplied ample store of trout 
histoiy — ^the history of its commerce and industries — can and salmon, the village under the fostering ogsa of to 
hatdfy be dated forther back than the bej^nning of the last monks grew dowly till it became a plaoe n lalgBritob* 
eentniy, when the union of England and Scotund roused Of that growth, however, nothing is retlly knmdti ^lffjlj d' 
into oxiraordinary activity the trading spirit of its inWnt- reach to 12tb centnry. In the year aalitti|iBpii 
ants. And yet Gtogow is an old city. Its foundations was ordered by Davul, then prince ti^puppi^r^to 
were laid when the half^nytiucal Kentigern sat down ly lends and ehnrmies belcnging to the UtiMMptt'^feggow, 
to bonks of to Hdendinar, to teach the rough Celts of and from to deed which still emsts it is etfi^thMSthat 
Stmtolyde to truths of Christianity. It was about to time a cathedral had been endowed. A few years later ^vid 
middle M. to 6th eentniy tot this apostle of truth made succeeded to to Scottish throne on to death of his brotor 
Us appearance in to west of Scot l and , and bnilt his littie Alexander I., and among to many endowments he made 
woom dwMhoa toqwt upon whichsome centuries later for religions pniposes, we find that he gave to to see of 
Us sacceiuc sa yneied to noMe csthedial whidt still stands Glasgow to lands of Fartidc, besito restoring many 
in poftot bee^. One can onl^ guess that to inhabitants poss es s i o n s of whidi it had been despdled. Jow^ was 
of Ittpoitioii of Stntoiydegptoied round to abode and bishop of Ghifow for a long period, and bmemoiable for 
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ths dbrtslidiittdeto rebniU tlie eaihadnd which 
dcitrcjad by fire. He coUeoted fnnds with so mndi 
niooeae thet in 1197 the new structnre wai enffloientlj 
iidvanoed to be de<Mcated. The next bishops of note were 
Bodington and Widieart The former oartied on the build- 
ing work of Jocelyn ; the latter was a patriotic Scot who 
resisted the conquering army of Edward I, and was among 
the first to join in we revolt of Wallace, and to receive 
Bobert Bruce when he was proscribed by ^ward and lay 
under the ban of the ohurw for the murder of the Bed 
Oomyn. Wisheart was a prisoner from the year 1306 to the 
battle of BaQno<^bnrn, and he lived to see Bruce firmly 
established upon the Scottiah throne. Bishop Rae deserves 
mention for ^ving built a stone bridge over the Clyde 
(1346). Bishop Turnbull was the greatest benefactor the 
city had till then found ; for he was the founder of Glasgow 
university (1460). He also received a charter from Janies 
XL in 1420, erecting the town and the lands of the bishops 
into a regality. In 1491 the see was made metropolitan 
^trough we iidueaoe of James IV., who had been a canon of 
the cathedral in early life. The lost Homan Catholic arch- 
bishop of Glasgow was James Bethnne, consecrated in 1662. 
At the Beformation in 1660 the archbishop fled to France, 
carrying with him all the relics, documents, and valuables 
belonging to the see. The cathedral, upon which so much 
care had been bestowed by the successors of Bishop Jocelyn, 
very nearly suffered the devastation which was inflicted 
upon so many abbeys and churches by the more bigoted of 
the Beformers. It was saved by the craftsmen of Glasgow 
turning out in their strength and chasing away the 
destroyers of the ** rookeries,” who had already begun to lay 
sacrilegious hands upon the venerable bnildingi After the 
Reformation, and till the Revolution of 1688, which re-estab- 
liihed Presbyterianism as the religions form of worship in 
Scotland, the see of Glasgow was occupied by a number of 
archbishops, the tenure of whose office in many cases was 
precarious. The most notable fact after the Beformation in 
the history of the Glasgow Church was the Assembly of 1638 
which was held in the city, when Episcopacy was energeti- 
cally abjured, the Solemn League and Covenant accepted, 
and itssignature made binding upon all who claimed the ordi- 
nances of the Presbyterian Church. The fact that the 
craftsmen were aealous for the preservation of their fine old 
cathedral indicates probably that the Beformation dootiines 
were not received so enthusiastically in Glasgow as in many 
other places in Scotland ; but they took deep root latterly, 
and in the struggles for religious and civil liberty in the 
17th century tlm inhabitants were among the foremost to 
assist and ^ure in the good cause, 

Glasgow owed its erection into a burgh to its ecclesiastio 
lords. One of these obtained a royal charter from William 
the Lion in the last quarter of the 12th century (between 
the years 1176 and 1178), whidi made the town a burgh, 
and gave it a market with freedom and customs. Another 
diarter, it issupposed, was granted in 1190, and according 
to a de^ dated 1268 the town was governed ly a provost 
and bailies, and had courts of justice for settling wputes 
among the inhabitants. There are no records, however, 
tin almost quite recent timea A few incidents of national 
history with which Glasgow was connected may be note<^ 
to fill up the blank from the period when it was an ecclesi- 
astical town to the date at which it started its great career 
as the capital of SooHidi industry and commerce. Wallaoe 
fought one of his snooessful battles for Scottish liberty in 
the High Street of Glai^w in the year 1300. In 1360 
the i^guera^ in the dty, and returned thirty years after- 
wards, thoum not in so severe a form. About 1642 the 
bUiop’s casue, which was garrisoned by the earl of Lennox, 
was besie^ by the earl of Angus, then regent, and after 
its snmoler on tenns which were dishonoured, a skirmish 


took place between the parties at the Butts to the east of 
the town. The regent’s triKms were sucoessfid, and to 
punish the inhabitants for ihmt devotion to the Lminox 
fiunily the town was pillaged. The unfortanate Queen 
Mary visited her husband Damley when he lay ill at his 
father’s house Limmerfield, near Glasgow — a visit whidi 
afterwards was made of fatal significance to her when her 
case w heard before Queen Elisabeth in council. The 
inhabitants of Glasgow had no liking for the fair queen, 
for many of them fought against her at the battle of Lang- 
side, where she lost her crown and kingdom. Glasgow 
seems to have been fairly prosperous after the accession of 
James VL and the union of the crowns of England and 
Scotland. It was recovering from the loss which it sus- 
tained by the Beformation torough the dispersion of the 
wealth of its ecclesiastical lords. A little trade was spring- 
ing up with foreign parts, chiefly with the Low Countries. 
But the city suffered somewhat severdy in the reign of 
Charles L Its inhabitants had become fiercely anti-pre- 
latical, and were obnoxious to the ruling powers. 'When 
Montrose in his victorious course mardi^ into the city 
after the battle of Eilsjrth he levied a heavy contribution, 
although the city was suffering at the time from one of the 
periodiml visits of the plagua In 1648 the provost and 
his bailies were deposed for contumacy to Charles I., and 
were imprisoned for a few days, while four regiments of 
foot and horse were quartered on the magistrates, council, 
and session. Pli^e and famine prevailed during the 
following year; in 1662 there was a great fire which 
destroyed about a third of the town and £100,000 
worth of property. After the restoration of Charles 
n., and during the persecutions of his and his brother’s 
reign, Glasgow suffered severely. It was a centre of dis- 
affection against the Government, the headquarters 
of the Whigs of the west of Scotland. Glasgow prison 
was filled to overflowing with the rebels, as they were 
called, and it is a proof of the sympathy with which they 
were regarded by the citizens that on the occasion of 
another great fire in 1678 the doors of the prison were 
thrown open, and the prisoners set at liberty, lire Govern- 
ment retdiated by sending an army of wild Highlanders to 
tile city, who savagely oppressed the inhabitants and 
roused up the spirit of resistance which vented itself at 
Loudon Hill and Bothwell Bridge. With tiie Revolution 
peace and prosperity came to Glasgow, only to be partially 
interrupted by the risings in 1716 and 1746. A regiment 
of 600 men was raised in Glasgow to support Willim and 
Mary and Presbyterian rights and privil^j^; and in return 
the city was dedared free by a charter, ^ citizens having 
the right of electing their own municipal rulers. 

Gh^ow was not aware of the vast benefits that were 
conferrM upon her by the union of England and Scotland 
in 1707. The measure was stoutly resuted by the inhabi- 
tants, and its proclamation nearly led to a riot; but the 
merchants very soon saw that by tiie water highway which 
flowed through the town they c^d have access to the pro- 
fitable trade that had been opened up in North America. 
Glasgow’s situation for the western foreign traffic was the 
bait m Scotland, and inferior to none of &e great towns of 
England. The Treaty of Union put eveiy Scottish jiort, so 
far as trade was concerned, on an equm footing with the 
En^H ports; and there was no reason why Glasgow should 
notribareinthe wealth which in ever-increasing amount was 
yearly coming across the Atlantic. As has been^alneady 
stated alter the troublous times of the Beformutieu the 
trade prosperity of Glasgow was considerable, la tiie 
middle of the 16th century there were ten towns in Scot- 
land above it in population and importance, but by the dose 
of the 17th century it had risen to tiie second rank, 
with a population m about 10,000 or 11,000. This 
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iMratie is to be eeoribed to the monopoly which the in- 
h^tnnte had aeonred in the middle of tbe 17th centmy 
of tim eale of raw and refined engan for the most of Soot- 
Ittid. Besides this they had the tight of distiUing q>irit8 
fitom molasses free of duty; they oondocted a consider- 
id>le trade in cured herrings and salmon, were manufacturers 
of soap, and sent to the English ports hides and* linen, 
brinmng back in exchange tobf^ and manufactured goods, 
whid &ey distributed north of the Tweed. Bristol was 
then the great emporium of tobacco and Glasgow’s com- 
mercial connexions with it naturally turned the attention 
of its traders to that lucratiye branch of commerce. When 
it became possible for Glasgow merchants to enter into 
competition with the merohanta of Bristol, companies were 
formed to cany on the trade with the North American 
eolonies, and a large trade was soon established. Ships were 
chartered, and as wealth poured in were built, and sailed 
regularly for Virginia, Maryland, and Carolina, taking out 
goods in barter for c^oes of tobacco. In 1760 Glas^w 
had completely rivalled Bristol in the tobacco trade, and in 
1772 its importations were more than half of the entire 
quantity brought into the United Kingdom. The Virginian 
trade bmng exceedingly lucrative, Gh^w fiouridied under 
it Thetown rapidly extended westward handsome mansion- 
houses for rile ** tobacco lords” were erected, and the 
anstority of manners which had oome down from the 
covenanting days was somewhat relaxed. The money made 
by tobacco found its way into other branches of commerce 
and stimulated new industries. The tobacco trade however 
received a omahing blow at the outbreak of the American 
War, — a blow from which it never wholly recovered, for 
after the war was over, and the thirteen colonies had become 
the United States of North America, Glasgow was engaged in 
ether commercial enterprises. The distress in the ci^ was 
keen daring the first years of the war, and Glasgow capital- 
ists turned their attention to the West Indies and the culti- 
vation of the sugar cane. The manufacture of cotton goods 
was introduced also about this time, and pp>ved a new 
source of wealth and prosperity. Calico printing, which 
was soon to develop into a great indostxy employing 
thousands of persons, was started at Pollokshaws in 1742 ; 
the inkle loom was set up in 1782; glass-making was 
eetaMished in a feeble way in 1730 ; and the brewmg of 
beer and ale on a large sei^ was attempted with snocess. 
In 1764 James Watt perfected his first model of a steam 
engine in aimall workshop, which had been granted to him 
by the senatus of the univerrity, within the college walla. 
From the Treaty of Union down to the end of the 18th oen- 
tniy, the progresa of the city had been remarkable. In 1708 
the population was estimated to be upwards of 12,000 ; 
at the end of the oentuxy it was dose upon 80,000. 


TkB BMour.— The enmim of the trwlsni of Glaigow were 
astorslly somewhat confined dj hsving a port so to away as Port- 
Gbugow, and there is little wonder ihat^ when their oommeroe 
began to extend, th^ shonld have oast alxmt for dans to demn 
the water-way a^ enable them to bring their merAandise to their 
own war ehon ae a in the dtjr. The task which lay before them was 
one invdving nmnerons difflonlties. ** A himdiM years ago^” says 
Mr Dess, the en^eer of the Clyde trust, in his intereitiiig sketdi 
at Tk4 IUm and Progrm c/ the Harbour qfOlugoyft '^thenverwss 
sliaost in a stats of nature, and was fordable on foot at Dumhuok 
Ford, move than 12 milet below Glasgow.” Aa early aa 1566 the 
asihmtiea of the towns of Gliegow, Benfrow, and Dumbarton 
endeavoured to remove a aandbank, a little above the latter town, 
sod thoni^ opentioiia were intermitthiglyeanried on f6r some years, 
they do not appear to have been very suooesaftiL Prioor to 1658 the 
Muing port of Glasgow waa Irvine in Ayrshire, but the paaaageof 
%nnwani » tort 

omnad it DntfawtaUt snd ocmstmet s inaoioos uarbour tbesa. 
S^Sg i et mt ii of thst royal Iwigh, however, olyeeted, on the pies 
ftit gmstininx of marineiB snd othcn would niae the price 
if provktas to Mw hihahitanta** The Qles^ authocitiea, &w- 
» a harbour nearer than IrfiDe, snd in 


1663 thsy pnrehaaad 18 acres of ground on the south ride of tile rim 
(now Port-Glasgow), where thsy built haxbouxa and oonstnustsd the 
first graving dock in Sootlano. In 1688 a quay was built at the 
Bioomielaw, although nothing had yet been d<me for the deepmiiiig 
of the river. It wae only afSur the dty had experienoed tiie vm 
importance of foreign txaffio that the magistiatea. moot of whom 
were ** tobaooo lords*” terionaly turned their attention to the ques- 
tion. In 1740 the town oounoll authorised the eiqiendituie of £100 
in making a deepening experiment below the Broomislaw quay, and 
fifteen years later they employed Smeeton the wril-known enj^eer 
to rmrt on the auhjeot. He found the two ihalloweBt plaoea at 
the Pointhonee Ford, now the western boundaiy of the hartour, and 
at Hirst, now within the harbour. The depth at low water at the 
former waa 15 inches and at the latter 18 inohea, while at high 
water it was 8 feet 8 inches and 8 feet 8 inches respectiv^. 
Smeaton proposed a lock and dam, four miles below Glamw Brid^ 
so as to secure 4 feet 6 inches of water at the Broonuelaw quay. 
Fortunately his report was not adopted. In 1768 the first begin- 
nings were made on the report of Mr John Golbome, who suggested 
the oontraotion of the river by the construction of rabble jetties and 
the removal of the shoela by dtedglnff. James Watt reported In 
1769 to the magistrates on the de^yfiy of the bed of the Clyde 
from Broomielaw quay to that obdurate ohstaole Dumburic Ford. 
In 1778 Mr Golbome contracted with the town oounril to make this 
ford 6 feet deep at low water and 800 feet wide, and carried out his 
contract suooesirihlly in 1776. Bennie report on the river in 1799, 
and recommended “ the shortening of some of the jetties, the con- 
struction of new ones, and the building of low rabble walls from 
point to point of the jetties so as to render the channel uniform, 
and prevent the aocnmolation of shoals.'* His suggestions were 
oarriM out, and upwarda of 200 jetties were constructed between 
Qlai^w and Bowling, the result being a considerable improvement 
in the navigation, and reclamation of land to tiie proprietors ou 
both banks from the alveus of the river, tiie greater portion of which 
has since had to be purchased at high prices for other improvements. 
Telford reported in 1806, and Bennie again in 1807, and the 
deepening process went on withont pause. In 1886 the engineer 
of tne Clyde Trust reported to the trustees that there was then from 
7 to 8 feet of water at the Broomielaw quay at low water, that the 
lift of a neap tide, which was only sensible in 1766, was 4 feet, and 
of a spring tide 7 or 8 feet, making a dmth of 12 feet at high water 
of a neap and of 16 feet of a spring tide. The river had become 
capable of taking craft of 400 tons to Glasgow. In 1840 parliament 
sanctioned an Act for oanying out plans for the further improve- 
ment of the navjgation of the entire river under the jurisdiction of 
tiie trustees. U^n the lines then laid down the improvement! 
have ever since proceeded, with only very slight modifications, but 
the result may probably be best ezi^esBea in the following figures. 
In 1889 vesBMS of 17 feet draught of water were safely navigated to 
and frxim the harbour, in 1864 of 19 feet draught, in 1861 of 20 
feet draught, in 1862 of 21 feet draught, and in 1870 of 22 feet 
druight Only a few years ago vessels of 16 feet draught were two 
and often three tides in the nver in their passage up and down, hut 
now vessels of 22 feet draught leaving Glasgow two or three hours 
before high water get to aea in one tide. The rapidity of the 
deepening prooese £u been due almost entirely to the powerful 
ftomn diedgen employed by the tmateea, to the use of the diving 
bell for blaatum purpoaeB, m latterly to the introduction of steam 
drilling and dynanute. The quantity of dredged matter taken 
from tne river eveiy year is eomewhete about a million ond a 
quarter of tona, which ia carried off 1^ barges and deposited in Looh 
Long, an arm of the Firth numing up into the Weitem Highlands. 
Duzug the last thirty-one years upwarda of 20 million tons have 
beenoredged from the river, and since the year 1770 the coat fbr 
dredging and dsporiting alone has been between £500,000 and 
£600,000. The total expenditure upon the river since the year 
above named has been upwards of seven milHona sterling ; end the 
revenue, whi^ a hnnoied years ago was £1788, is now about 
£210,000. Tba first dock oonstruoted at the Glasgow harbour was 
opeuM ao late aa 1867. Thoq^ Acts of Parliunent hod been 
obtabied more than twenty years Dribre, the aides of .the river were 
utiliaedfbrquayigeextenrion; but wStiiin the lest ten or twelve yeers 
the pieisnm lor mpaoe beoame very great, and tim Msvriadk, wjhioh is 
tidat and oovm 54 sixes of water space, was found tol^nite inada- 
quate. A nau^djnwaa obtained in 1870to oonatmril nooks at Btoh- 
orosa, and tliaae,^hioh are now nearing oomidetlon, will have an area 
(rfSOacTM, and tnUaooommodateone million tons of ahippiim. The 
estimated oost* fadnding the purchase of land, is £1,168,000. 

The tnffle on ilie Clyde received en extiMrdinery im- 
petofi by the application of steam to navigMaon, and from 
t^ date of the "Comet,” which was built on the Clyde in 
1811-12 for Mr Henry Beil, Gleigow has been the true 
home of ateam naviga&m. The eteam shipbuilding trade 
hae become one of the largest indaetries it the cfy, and 
with its growth the eoBimeroe of Glaagow hea kept paee. 
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Ike liTtr bM been Am fn^fnl Boom of the ciigr’t gtwtnMi. 
Am ibe onoeMibflity of ibe witoMmy baeane graMr jear 
bgr year, ao tba oommane and tbe indnatriea of tbe dty 
daraloped, and ibe material wealth inereaaed. Olaagow, 
locv is fortoiMte in being the centre of an enoimona coal 
and iron in the working of which ahe baa greatly 
benefited. Her indnstriea, now very numerona, are re- 
tered to in ^tail below, ^lay embrace almoat ere^ 
qpeeiea of nuumfitctnre to be found in Great Britain; andtbia 
variety ie probably the reaaon for tbe all bnt nnintermpted 
proeperity of the city, for it ia rare that every department 
of mannfiaotnre and oommeroe is dull at the same time. 
Her reeonrees are so nnmetona that abe is not mndx 
afibeted by in one or two branohea. Bnt 

CBaagow baa undoubtedly ooow thronj^ one or two 
eriaea of a sMiona character in the conrae of her industrial 
career. In 1867 the failure of rite Western Bank struck 
a bard blow at her trade and oommeroe, though it was 
wonderful how aoon ahe recovered from the heavy loss and 
the derangement of commerdal affidrs vriiich were caused 
by the failure. The American OivU War paralysed the 
cotton manufactures of Glasgow, as it did those of Lanca- 
shire ; bnt otherwise it did little harm, and the atimnlna 
that waa given to shipbuilding by the carrying trade of 
the world praodoaDy f^ng into Britiah hanu more than 
oompensatM for other losaea. The close of the American 
War was followed by a period of oommeroialand industrial 
activity in the city, which, however, sustained a severe check 
within the last two 2 ^ra, during which time trade has been 
langniebing everywhere. While enterprising citisens were 
looking forward with Bomedij^t hope for signa of arevival, 
the collapse of the Oity of Glasgow Bank on the fid October 
1876 fell upon them like a thunderbolt In a few days 
after the stoppage it was known that matters were far 
worse than the moat smiater prmihet of evil could have 
imagined, much less foretold. The whole ot the o^tal 
and reserve of the bank, amounting to eloae upon a mulion 
and a half sterling waa squandered, and nearly five and a 
•inarter millions beeidea. The totaJ loss cannot be set 
down at much leas than eight millioiu sterlinj^ and the 
moat of this enormous sum had gone to support great 
Indian and colonial firms, which had been hopeleasly 
bankrupt for years. The inquiry into the affairs of tbe 
bank revealed such recklessnesa and mieoonduot on the 
port of some of those who were responsible for its manage- 
ment that the manager and ihe directora were tried on a 
charge of fabricating and uttering false balance sheets. 
They were all convicted, and s entenced to varied terms of 
inqiriaonment Since this gigantic failure Glasgow has 
bem pasBing throng the greateet criaiB of its eziatenoe. 

AdmMMtrarioN. — ^The idEaira of Glasgow are managed 
ly a corporatioa consiatiag of 48 representatives of the 16 
wards into which the city is mnnidpelly divided, and by 
one representative from the Tradea* and one from the 
Mamhanta* House. The li^ provoat is the head of the 
cotporaticm, and is aaaiated^ b his ezecntive functions by 
10 balQiea The bailies hear and decide oaaes in tbe 
{jolioe courts, aided by aeaeasots, who are local legal prac- 
titioners of mod standing. Thm is also a st^wnoiary 
magistrate who tits every day ia the central police court, 
and u nde rt akes the heavier portion of die cases. Thedean 
Ilf guild court has a certain jurisdiction over the oanstmo- 
turn of new and the alteniStion <ff old bnUdings. The 
eorporatien of Glaag^, since it became popularly deeted, 
has shown great and edightencd iiitetaet.in the wdfare of 
the dty. It has daring tiie last quarter of a century 
aoqnbed three public parks for m recreation ot the 
cifisana, and la£l them oat in an omamentd manner. 
Witiiia the saaw period, toot it has undertaken and carried 
eat «■»—»— worn for a sanp^ of water nn e g n a ll e d ia 


tiw ki^^ has boii^ im the dd gasworks and sappliaa 
artificial li^dit within and beyond the mnnieipd bonnAmes, 
and is at present engaged in bringitig to a snocassful dose 
a MuieB of city improvements on a very large scale. 

ImpnvmaUi. — ^As tire lastmentioM work ia the 
most important njion which the coipmtion has been 
engaged dnee the mtroduction of LodtICatrine water, and 
formed the modd upon which Mr Orosi, the home seerc' 
tary, framed his Artisaiu DwelUngs Act, a slij^ sketA 
of the plan upon which it was founded may be given hm 
The oity lud mwn so fiurt in population during tho praent oon« 
tuiy that it hM become jpeatW oreiorowded, e^ieoi&lj in the 
oential portiona. From tbe lesdmg thoroughltos of High Str^ 
Biltmarlcet, Trongate, Oallowgate, and Axgvll Street long nairow 
doses and unruds penetrated into the deneely-built spaoes 
The population in these regions varied ftom 400 to lOOO per aors, 
and the dirt, darkness, and foul air in which the poor cr ea t u rsa 
lived, made their homes breeding^jdaoes of fevers and disease of 
every kind. In some of the worst spots the death-rate was 70 per 
1000 per annum. The doses and wynda, besidea being dens 
disease, were the haunts of the eriminal dsas of the population, 
who were able to diq[>oee of their plunder and escape the pdioe with 
comparative ease in these deep slleya, msny of them connected with 
each other bv ways only known to the ezpeiienoed criminal. Some 
benevolent citizens maoe a small effort at unprovement about twenty 
years ago, by buviim w the most notorious of these doeea; 
but it was not till the Oity Union Bailway was prdeoted that Ibe 
attention of the munid^ty was fairly called to the question, or 
that any step was taken by it. The Union Bailway passed through 
some p^ona of the dd town which were denady overcrowded, and 
it waa suggested by the late Mr Bladde, who was thm ohief-magiB- 

oom]^y, anddeS^t oldh^ densdy-oniwded^ropertiea, whioS 
the railway only touched at oertain spots. Mr Caimk, tbe dty 
architect, drew out improvement plana, and In 1866 an Act waa 
paaaed by parliament enabling the corporation to acquire dd over- 
crowded localitiee, to borrow money, and to le^ rates. Tbs 
improvementa contempkted involved the destmotion of 1(K000 
houses, all of them really unfit for habitation, but wbidi were filled 
by upwards of 60,000 souls. The ooiporation waa bound by the 
Act to find aooommodation for the disposeeaeed when the numbers 
exceeded 500. In point of faot, the corporation never required to 
build bouses, as private enterprise more than kept pace wMi the 
operations of the improvement scheme. By the Act the corporatum 
was empowered to lx>rrow £1,260,000, and to levy a rate of 6d. per 
pound on the rental ibr five years, and 8d. per pound for ten years, 
which time it was calculated the whole work would be oompleted. 
No sooner was the Act possed than the tmsteee— all of them mem- 
bers of the town (M)undl---pirooeeded to purchase the properties 
scheduled, a delicate and diffloult task, wSidi, however, wss moot 
economically carried out, first by Sir James Watson, and afterwiida 
by Mr James Morrison, tbe conveners. The work of demolition 
aljK) went on *, the densely-bailt districts were cleared cut, open 
qpBoes and squares aeoured. atreeta driven throng huge blocks of 
building, others widened, till now there is hardly a remnant left of 
&e old notorious abodes of fever and crime. ' There is still a good 
deal to do, and it may be neoeasaiy to Mt an estenaion tbelbne 
fixed in the Act, aa it expiiea in 1881 *, Imt up to the pree e nt time 
upwards of 80,000 people have been turned out of their unhealthy 
homes, and have been provided with better ones elsewhere. Soiarthe 
improvementa have bm very cheaply executed. The great amount 
of demolition effected by the tmstm and tbe railway oompaniee 
greatly raised the value of building graund in tbe oentiil portions 
of the town : and the oorporation has Men able to sell the properties 
which it had acquired at oonaideiable profit, after utiUiiiig 
portions of them for streets and open qpsM The cost to l£e 
oitiiens will be tbe rates wbioh have been and are to be levied; but 
perhaps to this dioald be added an uneertaln amount r e pr esented 
by the rise of house rents. Up to May 1878 the sum raised by 
rates waa £805,867; and, adding to that other three years’ rates, the 
totsl amount whiifo the improvementa will cost will be about 
£875,000, £40,000 of wbioh wu spent in baying a park for the use * 
of the pimple in the nortii-eastem oistriot of the dty. 

FMie H$aUk. — ^Tha result of these improvements has 
beena marked decrease in the mortality. In 1866 Glasgow 
was one of the least heslUiT towns in Great Briinin; in 
1877 it was nearly ae hedthy as London. In 1866 the 
annual death rate was 89*6 per thonsand, and oontinnid 
sUghtly rising or fslling tIU 1876, wlm there wai a 
tau to 28*7. This was m year in whidi the work of Iho 
improvement trustees began to tdL In 1876 the imA 
rate waa 86*8 per thoneand, in 1877 it was 84*9, and in 
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1978 it DM 85*0. Tbe ImpnmaMnt HhMw hat dim 
food ottewiM in dimoting nttMtioa to anaitaiy qnMtioal 
ofaUkindn. ThoraunowinGHaumrapabliedapailmeBt 
d haalth, at die bead of wbidi oiera la a most effloient 
atadieal oflicer, and praridoa has bean made for the 
jsdstion <rf oont^ions diseases immediately on their brash- 
ingont Great attention is naid to deanring the ei^, and 
ferer epidemioa, iHiidi not long ago wen seldom abamitt 
are now ym me, and har^ ever asanme large propw- 
tions. Grime has also diminished as one of the remto ci 
the eii 7 improvementi, and its dete c tion is mneh sorer. 

There can be no donbt that the demolition of so large a 
nnmber of small dwdling-honses in such a short period was 
no small grieranoe to thm who inbalnted them ; not that 
there erer was an^laek of aooommodation, but beoanse 
families had in many oases to remova to places at inoon- 
Tonient distaneee from their work, and into houses which, 
thon|^ mnch better in a sanitary senses were somewhat 
dearer. The distance difflonlty, however, was greatly 
mitigated by the construction of tramways thronghout the 
town, and by the anthorities providing for the running of 
morning and evening workmen’s can at eiceedingly low 
fares; and it is scarcely doubtful that the change from 
unhealthy and overcrowded houses into othem roomier and 
built with some regard to sanitary principles has been a 
blessing to the lower dass of the popnhmn. When tiie 
works an completed, Glasgow in its older regions will be 
a dty transformed. 

Water Supplf . — ^Previous to 1859 Glasgow was aimplied 
by water from the river Clyde and fnmi ponds erected some 
eules south of the dty, to which the water was conv^ed 
by gravitation. The supi^ was insniBinent, and the Clyde 
water bad. Ih 1848 the im of bringing water from Lmh 
Katrine was first ^ken of. The ntiaeus at time 
began to see tiiat something fat mon extensive than had 
ever been attempted was requited to supply the rapdly 
growing wantsof the diy. Bdween 1848 and 1856 many 
adiemeo were pnqmsed by the water companies and by 
private individual^ none id rdiieh came to anything. In 
1853 the corporation todc the matter np^ and, after a long 
and arduous strngi^ the Act for tiqiping Loch Katrine was 
carried in 1855. The corporation it is bdieved would have 
been debated again but for the attention which Lord 
Falmeraton paid to a subject in which Glasgow was so 
deeply interested, and for the inflnence whidi he brought 
to bear in favour of the woAs. The engineer seleetea to 
king the water from a diitanoe of 84 mfles was Mr J. F. 
Rattan, and four years alter the r*”"g of the Aet the 
watemcd the TTi^lmd loch, at thatch of HmMqjesiy the 
Queen, fiowed into the d^. 

The SMUCM of the mmiy m Loch Ktiiine with a aaifue cf 
woe anes, Lodi Venniehsr with an arm of 000 sera, Loch 
IhmnUe IWsem—dtonthor about MOO serNd water sarfaM^sad 
e ent a iwii ig within the Bmits to which they may be raised or 
lowered Moot 1,600,000,000 eubie feet of water. The dtaiaaeie 
area ie M|8p0 aoiea, and tha lainhll ia firom 80 to 00 Itialiaa per 
“pl* f* the su^fy of a papnlatun 
doahla ^whiehia at present eumlied, bnt thewerfce ere not mere 
than aafadant to provide 60,000,000 of gallona of erater per iay, 
and it wiU be aeqeamy before many years are past to conaWnet 

atiurwaekapnbablytodenbleihatqiiaatitir. Loeh Katrine is 000 

foat above the tide at Glasgow, which, allo^g for tiie lose of foil, 
assntas a piaaanie of 70 or 80 feet above the higheet sammit ia 
fas’dqy. The water ia eonwyed by mined tnnnale, built tonndeL 
SfuliialL sadiron p^ea. There arealtegether 70 cm of 

wMkSilM wHdsWanotiur ^ in leufa^O foot 

IniHmmfeB, Gnsef these worinia 000 feet bdow me iw*— 
Thos|uaiaots aver rivess and ravines of an important «1 m»— a— 
assSf in mstber: aasMeftiiasaaieolironaadseaieof masemy. 
Itandmds atilas Bsas Loeh Katrine and 7 or 8 feom Olae^ a laiM 

— at|JreMaaaja^Haeted,yOanivainartmtandai.p«M»«f 

tUs isserveirthaesMer, 
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al»m MtiaitB. hai u iStub oiwitwwt im lor ^1)00,000 
gRUoiii prr day, and tha aatiialprodiiot waa 80.000g000 gallona, iha 
ooft oannot be aaid to hvft bm azoaaaifa, Tbara Iwye been gteat 
additiona made to the worka ainoe th^ wan opanad in 1859, tha 
total capital «maiiditiin at theand of 1877 Ming a litUa orar 
£2,000.0()0. The qmti^ of water brought into tha city from 
Lo^ Katrina ii now 80,000,000 nlloua par day, bnt the ana af 


diafribntionfr muc^laxgar than G&mw. In a vtaj ihort time the 

__ •_ mm ^ m m m m 





was d:700,0i0, ar ton per aant 


par ponndia ohaiged for public pnrpoaea. Tha quality of tba water 
la oxodlen^ and than can be no doubt that it naa bm an aotna 
agent in immring the health of the dtya Beaidea tha Look 
Katrina worka than ia a anpply of water ftim Ilia Gorbala gj»vi* 
tation worka amounting to ratoer mon than foormiUiona of wona 
per day. Tha oonaumption of water over tha ana of diatritmtion 
la thna 84,000,000 gallona in tha 24 honn, or 45 gallona for ayaiy 
man, woman, and child,— a vary laige aumy eaen when deduction 
ia made for the water need in laiga public work^ and for pnipoaea 
other thfan 

Liffhti ^, — ^In the parliamentary sessiem of 1868-9 tha 
corporation applied for and obtainM powers to pnrebass tbs 
works of the two gsaJi^t companies which hw until that 
period supplied GboBo* ood its suborbs witii gas. The 
capital of these companies consisted of £415,000, on 
£300,000 of which the shareholders were entitled to profits 
not ezoseding 10 per cent per annnni, the remaining 
£116,000 paying dividends at the rate of 7} per cent per 
annum. The ooiporation agreed to ^ve for the works to 
the sbarebolden annuities of 9 pet cent on the stuck which 
pud 10 per cent, and of 6f per cent on tiie stock which 
paid 7^ per cent These annuities were guaranteed bjf a six- 
penny rate upon the whole rental within the mnnunpalily. 
Beaides tiwee ratea the corporation took over mortgagee 
amonnting to £119,265. It is needlesa to itate that, no rate 
has ever been levied npon rental for the maintenance of the 
gaa-worio, the mannfactnie having proved remnnerative at 
a moderate charge per thonsand entne feet The gas-worka, 
as taken over by the corporation, were capable of producing 
6,500,000 onbie feet; but sinee then tboy have been 
greatly ex t ended at a ooetof half a million sterling, and are 
now capable of making 18 million cubic feet of gaa The 
consumption varies between 2 million enbio feet in twenty- 
four hours in summer and 11 million cubic feet during 
the same time in winter, ^le area of supply includes 
nearly all the annoniiding snbnrbe, in addition to the dty. 
The cost of gas to the oonsnmar is 4 b. per thousand cubic 
feet> and no rent is diaiged for the nse of meters. 

TVosiiMya — ^The next project with which the corporation 
has had to do in recent yean has been laying down lines of 
theprinmpsltlitoiighfaresofthecity. This 
wwk was ondwtakan for the purpose of preventing the 
eontrid of the streete and the street traifie frm passing out 
of the hands ^ the oorpotation ; the cost was about 
£800,000 for 18^ miles of tramway ; bnt this snn^ with 
interest at 4^ per cent per aannm, fa to be repaid ia tiie 
oonne of twentytiuee yasn by the leasees, who rise keep 
up tiie readwajr between the faamway linee, and pay n rent 
of £160 per mile per annum. The fares are one penny 
per m^ and the number of peasangen oarriedifvery great 
FOennfaiily the tramways have ben sneoendU. 

laeome emd Saptamiitre. — ^Ihs income and expeaditnie 
of Glasgow iho lugsr than thsae of many a floutfahing 
statsu Tbs trusts, which till quite nentty wore aemi- 
indspsadent, bat an now simply fwtmmltteits of the town 
eounn, am the polioe board, tee water eommiasiMM% tin 
gu commission^ the city impnvamnt trnstees, parks 
•ad gsUeriss traat, market trnat, dm. The revenass white 
tiioy eol^ and dfatrihnte amount oUegetiMr to teiae wpn 
one million atariiiig per siiniim. ^is good at the 

dty, tiutifato any, prapsity balimging to tin oo^oiation, 
fa s sti mated as bsfag worth about £800^000^ tea iatorest 
of ukite fa ei p endod in wkaO mu o^ tin 
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dtj ohanliMi Mid genmlly on munioipil purposes for 
which the oitiseiis ere not taxed The nnabOT it parlia- 
mentanr Toters in 1877-8 was 60,582, and tiie list of 
sehool-Doard dectors, which includes all ratepayers, when 
the roll was last made up, numbered 112,897. Olas- 
gow returns three representatiyes to the House of Com* 
mons since 1868, eacm elector having, however, only two 
votes. Previous to this, and from the passing of the 
great reform measure of 18S2, the city had only two 
representatives. Glasgow has a police force of about 1000 
men, which is maintained at an expense of £78,000 per 
annum, half of which is paid by the Government. The 
sheriff-depute of Lanarkshire holds his court in Glasgow, 
and is assisted by five sheriffs-substitutes resident in the 
city. The amount of legal work which is gone through in 
the disposal of civil and criminal cases is veiy great, being 
equal to about one-third of the whole disposed of in Scot- 
land, including the supreme courts in EdinbuigL 

Bridget and Railway There are three fine 

biidgM over the river within the municipal boundaries, and 
two iron suspension bridges. One raUway bridge was 
erected a few years ago by the City Union Railway 
Company, and another by the Caledonian Bdlway Company 
is now nearly completed. All the bridges are free. 
Gla^w is the centre of a vast railway system, the Cale- 
donian and Glasgow A South-Western ^dlways having 
their termini in the city; these work with the great English 
lines, the Midland and the London k North-Western ^m- 
panies. The St Enoch’s Square station, which provides for 
the traffic over the Glasgow A South-Western, City Union, 
and Midland Companies, is one of the most spacious in the 
United Kingdom. The same companies are erecting an 
equally commodious goods station in High Street; the 
Caledonian Company, finding themselves greatly hampered 
for room at the old terminus in Buchanan Street, are 
building a colossal structure in Gordon Street ; and the 
North British Company, which have their headquarters in 
Edinburgh, are greatly extending their present limited 
accommodation in Dundas Street. 

FvHxc BuUding $, — There are not many of these of im- 
portance in Glasgow. The one which naturally attracts 
the greatest attention of strangers is the cathedral, which 
is now in a complete state of repair, and a few years ago, 
through the mumfioenoe of Glasgow citisens and of nome- 
men and gentlemeu of the vicinity, its windows were filled 
with richly stained glass from one of the great stained glass 
establishments of Munidu The cathedrd is acknowledged 
to be a fine specimen of Early English Gothic. It is 
situated in a g^ position in the north-east quarter of 
the city, and is about 104 feet above the Clyde level Its 
form is that of a Latin cross with short transepts. The 
length from east to west is SIO feet, its breadth 63 feet, 
the he4|ht of the choir 93 feet, and of the nave 86 feet. 
At the intersection it has a taj^ring octagonal spire, the 
height of which is 226 fiset It contains 147 piUars and 
169 windowa The crypt under the choir is exceedingly 
fine and complete, The Boyal Exchange in the centre of 
the city contains a newsroom 122 feet in length by 60 feet 
broad. Its portico is formed of 12 fiutM Corinthian 
cdlumna, sapportinn a ridi frieze and pediment; the north 
and south sides of the buildiim are ‘ ornamented by a 
colonnade of Corinthian pillars. The Boyal Infirmary is in 
the Boman style of architecture from a design by Adams. 
It has been gmtiy extended since its erection in 1792. 
The City HmI is a plain building cmble of holding up- 
wards of 8000 people. The new Ha^ opened m 
1877, are the most recent addition to the arehitecture of 
the dty. The building cost dinwards of £80,000, and 
since its opening has bm mainly used for musical ente^ 
tainments, mum being one of the^ arts which has been 


cultivated with the neatest success in Glasgow of late yeaia. 
The principal hall in this fine building, which is of the 
classic style of architecture, is capable of haUing between 
4000 and 6000 persons. By far the grandest building in 
Glasgow, however, is tlie new uiiiversi^ structure on 
GUmorebill, which is described below. During the last 
thirty years a vast improvement has been made in Glasgow 
in church architecture. Dissenters who were satisfied in the 
earlier part of the centuiy* with plain meeting-houses now 
vie with each other, and with the Church of Scotland, in 
the el^nce and adornment of their places of worship 
There is probably no town in the Unit^ Kingdom whu» 
has spent more upon ecclesiastical buildings in recent 
times than Glasgow, or which in this resp^ has made 
greater improvements in taste. The Roman Catholics 
and Episcopalians, nearly one-fourth of the population cl 
the city, nave also erected some very fine ecdesiastical 
edifices. The street architecture of Glasgow has greatly 
improved, many of the large business firms having rebuilt 
their warehouses upon a splendid scale. The new post- 
office buildings in George Square also deserve mention. 
The work of the post-office of Glasgow has increased with 
the increase of the city, and is now practically larger than 
that of any other town save London. It was found 
necessary a few years ago to extend the accommodation, and 
now the greater part of one side of George Square is 
devoted to postal and telegraph purposes. The new 
buildings are plain but massive, and seem to have been 
planned on the principle of the least ornament with the 
most room. The corporation have obtained an Act for the 
erection of municipal buildings on the east side of George 
Square. Not without reason has Glasgow been called one of 
the best built cities of the empire, its substantial masonry 
owing much to the excddent quality of the material, a 
sandstone quarried in abundance all round the dty. 

Statues , — The public statues in Glasgow are not numer* 
ous, though several of them are very fine. Most of them 
are in George Square. The equestrian statue of the great 
duke of Wellin^n stands opposite the main entrance to 
the royal exchange, and that of William HI. is close to the 
junction of Tronnte with the Saltmarket, High Street, 
and Gallowgate, the ancient cross of the city. In George 
Square there are equestrian statues of the Queen and 
the late Prince Consort, a seated figure of James Watt, 
statues of Sir John Moore, Lord Clyde, Sir Robert Peel, Sir 
Walter Scott, James Oswald of Auchincruive, Thomas 
Graham the celebrated chemist, Robert Bums, Thomas 
Campbell, and David Livingstone. The statue of Bums, 
executed by Mr Geor^ E. Ewing, a Glasgow sculptor, was 
subscribed for in shillings by the working classes of 
Scotland. 

University and Schools , — Of the educational inslitutioBf 
of Glasgow precedence must begiven to thennivenrity. As 
already stated this great semina^ of learning was founded 
by Bishop Turnbull, who obtained a papal bull for the 
purpose, ^ted 7th January 1450. By this bull a corporate 
body was formed, consisting of a diancellor, rector, and 
dean, with doctors, makers, regents, and students, in the 
several faculties into which it was divided. One of these 
was known as the pedagogium, or college of airta This 
sdibol of learning was first situated in Rotteniew (1469). 
James, Lord Hamilton, b^ueathed to the principal regent 
of tiiat college some buildings and several acres of land, on 
part of whidb in the Hi^ Street the college was afterwards 
erected. The college of arts was restored and endowed by 
Jamee YL During the period whicli intervened between 
1577 and 1688 the univereity underwent many ehan^i . 
but in the year 1693, each of the Scottish coDeges having 
received a J^t of £300 per annum out 6i the Ueh^ 
rente, the Glasgow inetitatton again revived ; and hanug 
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iMchrdl oihar public and gifts, its progress bss 

been since nninterrapted. llie scsdemic body of the tudP' 
veisity consists of the chancellor, the lord rector, the dean 
of facility, the principal and yice-chancellor, and the pro- 
fassors. The whole business of the imiyersityia transacted 
in three distinct courts, yin, the senatos, the facnlly, and 
the coroitia* There are many bursaries connected with 
the college, the most important being those bequeathed 
1^ Mr Sn^ by Mrs Bla^ the widow of a late minister 
of the Barony church, and by Mr Orr-Ewiim, M.P. for 
Dumbartonshire. The college baildmgs in High Street 
were principally erected in 1593 and 1658. The spire, 
which was 153 feet in height, possessed a lightning con- 
ductor which was reared ui^er the auspices ^ Franklin in 
1772. 

The present uniyersity buildingB at Gilmorehill occupy a 
magnificent site aboye the Kelvin, overlooking the Kelvin- 
grove Park, and commanding a splendid view of the valley 

the Clyde. In 1860 the commissioners under the ^ Uni- 
veimties Scotland Act” reported that in the interests of the 
university it was necessaiy that the college should be re- 
built, and that the site which it occupied in High Street 
was most ineligible for the purpose of the university, hi 

1863 the promoters of the CSty of Glasgow Union Railway 
Company offered to purchase the coU^ grounds for the 
sum of £100,000, which was ultimately accepted; and dur- 
ing the negotiations Government offered to give £21,400, 
on condition that £24,000 for the erection of an hospitcd 
was raised bv private subscription. On the 29th July 

1864 the lands of Gilmorehill, consisting of 43 acres, were 
purchased by the senate for £65,000 ; about six months 
later the adjacent lands of DonaldshOl were secured for 
£16,000, and the property of ClayslapB, containing 5 or 6 
acres, was bou^t for a hospital siteforthe sum of £17,400. 
Fart of the lands of Gilmorehill not required for the 
university were advantageously sold to the corporation of 
Glasgow. Sir Gilbert &ott was appointed architect of the 
new buildings at the end of September 1864, and the plans 
were complied and approved of in the beginning of 1866. 
The estimated cost of tiie building, indnding hospital, was 
£266,000,— a sum far beyond the means of the university 
authorities. The citisens of Gli^ow, however, came heartily 
to their help, and subscribed liberally to the building funoL 
In January 1868 Ghiveniment agreed to give £120,000, on 
eolation that the same amount was rai^ by private sub- 
scriptions. The work at once progressed under these assur- 
ances of support, and on the 8th October 1868 the foundsF 
tion stone of the new buildings was laid by the Prince of 
Wales. In 1870 the buildings were so far completed ^t 
the removal from Hi^ Street took place, the lurt; meeting 
of the senatus in the old college buildings having been 
held on 28th July of that year. The financial difficulty, 
however, proved a very serious one. The cost of the build- 
ings greatly exceeded the estimate, and went far beyond 
the funds placed at the disposal of the senatus, although 
the pnblio mbsoriptions amounted to nearly £160,000. 
Tlie fine bu i ldin g is therefore up to the present time 
incomplete. The tower had to be stopped when less than 
half-wi^ np^ and the grand hall, designs of whidbi were 
piqpared Ity Sir Gilb^ Scott, is stiU untouoheA Tito 
asnatns, however, has now been practically relieved of its 
dilleiilto by die ra lendid oontrioutioiu of the mw^au of I 
Butt nd of Mr C£m1m Bandolpli, one of the pioneen of 
gUMt ilupbidUiiig on the Clyde. The marqnii has given 
£d(^000 for the onodon of the oomnunt hall, and Mr 

baqnoath ed £60,000 for the oompletion of the 
yfitii those amiio it its diipoul the oenstna 
will ao doobt in • fcv jam dniah this noble atmotnia, 
nd it Hill thaa be neqnallad, m to as the building is 
eanciiBidf aa an inatitation. 


The foUowiog notea, deioriptive of the new buildiogiy* 
are from the pan of the architect 
The arohiteotaral style of the hufiding is founded on that of 
works of the 14th century, suMeet to eeme mcdifioatiiMis introduced, 
with s view to tiving the building a ohaxaeter slUed to that of the 
old Boottish buldings. It is probable, however, that during the 
14th oentuzy this spMiflo character may not have previdled inSoota 
land. It aeems, in fact, to have been introduced fiom France at a 
later period, and worked up with eo much originality into buildings 
in Scotland as to have become quite received ae me style of the 
country. In France it had ezistM at least from/tbe IStu century, 
BO that what has been done in the design of tbe/Dollege is to fotmf- 
kUe back the characteristios in question, and t(/unite them with the 
general style of the architecture of the 14th century, though in 
Scotland they may not probably have actually existm till a later 
date. Ae the building stands on the crown of a hill, whose principal 
and rapid elope is toward the south, it has been made to occupy, 
ae far ae may be, the whole of the ridge facing in that direction by 
a long and continuous front of about 540 feet in length. In advance 
of thu lengthened fogade is a system of terraces, bringing the ground 
down by ^adusl steps towards the Kelvin, which flows through a 
deep ravine along its base. The southern faqade comprieee wee 
more lofty portions, a central block and two comer towers, between 
which are two rangBe of buildings of smaller elevation. The centre 
of the line of building facing the south is occupied by a lofty tower, 
through which, on the ground floor, is the principal entrance to the 
building. There ia also a gateway through the centre of each of the 
lower ranges of building^ a^ed and groined, leading into the east 
andwe^ 


Another main entrance is provided in the 
central block of the northern range of boilding. This entrance 
oonsistB of a double gateway, the passages ffom which turn round 
to meet one another in the basement within the building. Much 


in the same manner, the north aide of the building is divided Into 
five parts, the angle blocks forming towers, similar to those in front ; 
but facing each quadrangle there u a building of £^t dimenrions, 
one of wiiioh is devoted to the museum aud the other to the 
library. Between these is a central block, in this case of less ele- 
vation than the main side ^rtiona, containing the students' read- 
ing-room below and the haU of the Hunterian museum above. 

The whole rectangular range of buildings, thus briefly described, 
is about 540 feet in length by 800 feet in breadth, occu])ying the 
greater part of the crown of the hill. From it to the west extend 
the different ranges of the principare and profeseors' houses, while 
towards the south-east the outline is nroloii^ and diversified by the 
chemical laboratory, a partially detatmed bmlding of octagonal form, 
and, at the north-east, by the snatomical rooms. The IibraTy and 
museum are alike in design. There are two great halls in each, oc- 


cupying reap 
long by 60 r 


le ground and first floors, these being 129 feet 

Ibetwid^ 

Andenon's College, fonnerly called Andenon’e (or the 
AndeEBonian) UniverBity, waa founded by John AndeiBon, 
profesBor of natural philosophy in the university of Qlaa^w 
in 1795, and endowed by him with valnable philoBophioal 
apparatuB, a mneeum, and a libraiy. It is governed by 8l 
tmateeB, and its object is to bring liteiaxy and Boientifio 
education within the reach of the mass of tiie communit;p. 
Every branch of study taught in Glaa^w university is 
provided for, with the exception of divinity. Drs Garnett 
and Birkbeok were the original professors of natural philo- 
sophy and chenodstry ; Dr Ure and Thomas Graham also 
occupied diairs in this college ; and it was there that the 
first mechanics’ class was established in Great Britain., 
The tmsteee contem|date the removal of the institution to 
the west end of the city, where it is believed it will greatly 
extend its sphere of ns^Ineis., The number of students 
in 1878 was 986 ; and those attending popnkr evening 
dasses, at whidi ketnres are delivered in various branches 
of scienoe^ xbimbered 992. 

The High Sdhool or Grammar School, formeriy in John 
Street ara nnto the diarge of the corporation, is the 
oldeBt edncational institution in the dty. It appears that 
a grammar sdhod existed in Glasgow earlv in the 14th 
century, being then d^ndent on the cauiedral dinroh. 
Up to 1884 its masters tan^^t only Latin and Gredi:, but 
at that period the school underwent a eomplete altemtion. 
Two of the dassiflal masteiships were snppreised, and in 
lien of thaee teadiem of EngUah grammar, foreign 
langnsges, writing, arithmetic, geognq^y, mathematiciL 
and draw^ were introdnced. Thename was also shanged 
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from tbe grammar aehool to dm loliool. The school 
was up to 1878 under the oontrol m the ooiporationi but 
it was in that year placed under the jurisdiction of the 
school board of the ciiy. In 1878 the school was removed 
to Blmbank Street, to the premises occupied by the Glasgow 
academy-— a commodious building. The high school has 
been greatly improved by the s&ool board, and is now 
one of the best secondary educational establuhments in 
Scotland. It has upwards of 500 pupils. There are other 
secondary schools in Glasgow that are doing good educa- 
tional work. Among these may be mentioned die Glasgow 
academy, the Kirklee academy, and the schools belonging 
to Hutcheson’s hospital There is also a Government school 
of design well attended, a technical school recently insti- 
tuted, the mechanics’ institution, founded in 1882, for the 
purpose of diffusing a knowle^ of science among the 
working classes, the athenceiam, which draws its students 
principally from the lower middle class, and the normal 
schools bmonging to the Church of Scotland and the Free 
Church, for the training of teachers. 

The passing of the Education (Scotland) Act in 1872 
gave Glasgow an opportunity of de^ng practically with the 
dense ignorance that prevailed within her boundaries. 
Before the Act passed it was believed that at least 20,000 
(possibly far more) children in the city received no educa- 
tion whatever. The school board has persistently dealt with 
these uneducated waifs, and the most of this large ignorant 
mass have been reached. There are now not more than 
8000 children of school age who are not receiving some 
education in the board and other schools. The school 
board rate in the city is 4d. per pound on the rental 
The amount raised per annum is about £30,000. 

L%brar%e»^ Mweum^ Ac.-«The libraries open to the public 
are Stirling’s public library, a large collection of literature, 
and famous for its tracts of the 16th and I7th centuries, 
and the Mitchell public library, established a few years ago 
by the munificence of a citizen of Glasgow, who left about 
£80,000 for the purpose. This libraiy is under the manage- 
ment of the town council, and during the short period of its 
existence has collected a laige number of valuable books. 
It is meant to be a cousultlng library. The college library 
is very extensive, but can o^y be used by alumni of the 
university. An industrial museum was instituted some 

K rs ago in the old residential building of the West End 
k. An addition was made to it about three years since, 
and the collection is now very considerable. Tt is supported 
under the Parks and Galleries Act, as are also the corpora- 
tion galleries of art, a collection of pictures and statuary, 
acquired partly by purchase but more largely by donation 
and bequest. The galleries contain a very valuable series 
of old Dutch masters, and there is a noble statue of Pitt 
by Flaxman, The Hunterian and Andersonian museums 
are accessible to the public. The Hunterian contains a 
noble collection of anatomical subjects, and a most valuable 
assortment of coins. There is a botanicsl garden in Glas- 
gow, but this has never been worthy of the city. 

ThetUrti , — The drama has always been tolerably well 
patronized in Glasgow, which now contains some half dozen 
theatres. 

Commercial InctUutiane . — ^The Chamber of Commerce 
was instituted in 1788, for the purpose of encouraging and 
protecting trade, and keqiing a watdiful eye on whatever 
might be supposed to affect the commercial interests of 
Glasgow and its ne^hbonrhood. There are eight banks 
and branch banks in the oi^, two of them being properly 
Glasgow institutions ; they are all joint-stock companies. 
In 1815 the first attempt was made in Glasgow to estab- 
lish an institution for the aeonmnlation of tikc savings of 
the community^ the Provident Bank Ihisand sopieowra 
of a like kind in 1886 were all merged in the National 


Savings Bank, whidi has had a iiiostsnooeiifal career. The 
deposits now amount to about £2,771,066, and the de- 
podtors are 104,329 in number. 

Paris. — ^The city is specially well provided with public 
parks, although not more than a quarter of a century has 
elapsed since it possessed only one^Glasgow Green — a 
noble expanse along the north bank of the river, whidi 
was long neglected and uncared for. Since that time 
Kelvingrove Park, in the Kelvin valley at the west end of 
the city, was acquired, and laid out under the direction of 
Sir Joseph Paxton, and it has been frequently added ta 
At a later date the Queen^s Park, on the southern out- 
skirts, was formed'; and subsequently the city improve- 
ment trust expended £40,000 on the puraase and 
laying-out of the Alexandra Park on the nc^th east side of 
the city. These parks are all liberally maintained by the 
parks and galleries trust of the town councU. 

Glasgow has been almost exdusively a commercial dty 
within the last half century. As wealth increased cnltnre 
also increased, though more slowly. The university has 
always been the centre of intelligence in the city, and many 
of its professors have been conspicuous for their devotion to 
the applications of pure science to the development of the 
arts and mannfactures. Of the great names connected 
with this institution it may suffice to mention Baillie, 
whose letters on the troubles of the 17th century, recovered 
by the late Dr Laing of Edinbur^^, added considerably to 
our knowledge of that period, and Professors Adam Smith 
and Thomas Beid. James Watt, though not a member of 
the university, was generously protected by it when the 
burgesseB of Glasgow refused to allow him to open shop 
within the jurisdiction of the trades house and magistratea 
of the city. There are many literary men, and poets of the 
minor class, who claim Ghuigow as their birthplace, but 
none of them reached sufficient eminence to claim particular 
notice. Of the practical workers who by their mechanical 
aptitude, amounting in many cases to genius, have pushed 
on the industries of the city, it is impossible here to give 
even meagre biographical detiuls. The commercial capital 
of Scotland has prospered more by the ^neral eneigy 
and indomitable perseverance of its inhabitants than fay 
the special genius of individuals. 

l2n>U8TBiBS.— The most outstanding feature in the industrial 
position of Glasgow is the great variety and wide range of its 
manufacturing and trading activity, while no one of uie great 
industries occupies a position of predominant importance so 
a« to stamp itself as the peculiar characteristic of the town, 
there are numerous leading departments of industry which have 
been long established and are prosecuted on a great scale, while a 
variety m special manufactures have found their princi]^ centre 
in Glasgow and the Clyde valley. When to this fact is added the 
consideration that Qlai^ow is one of the three principal seamirts of 
the United Kingdom, it will at once be obvious that the weuth and 
prosperity of the citv are contributed to by many separate and im- 
portant streams. The circumstances and conditions which have 
favoured the establiriiment of the leading industries in Glamw are 
quite as varied as are the industries themselves. The abunoance of 
pure water in the hill streams around the city led at an early date 
to the introduction of bleaching, calico-printing, and allied pursuits ; 
and these, in their turn, reacted favourably on hand-loom weaving 
and other textile manunusturea. In a similar way the first bsgin- 
ninn of the now great chemical industries are olearlyrelated to the 
ear^ stages of the bleaching and printing trades, fact, how- 
evexv that the town is actually built within the richest coal and 
ironstone field in Sootiand haa had, of all causes, the moat import- 
ant influence in determining the current and prosperity of local 
industries. Farther, the river Clyde, rendered navigable for vessds 
of the liigeit tonnage, flowing through the centre of that great coal 
and iron reato, preaents incomparable facilities for the proseention 
of shipbniloing and marine engineering. But beyond the advantagaa 
of natural position and mineral wealth it la right to aay .tntf 
Glasgow owes nnufii of her industrial prestige to a long line of 
highly-gifted, ingenionik sagacions, and energetic -dtiiena. whom 
influence haa nw only oeen stamped on local industries, but hm 
been felt and aitooinedged throughout the entire World. 

The piinolpal industiMs of Glasgow nmge themsslvmUndiv tha 
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i Mpmtelj noted below. With reepoot to rneay of thorn it 

ii o motter of regret thot no tniotwortlw oonroe of specific infcmin- 
tion ttriite ; ond thui the origin^ riciiBitiideo, and mgreia of reall j 
hnMttant tndee can only be recorded in ra^e and moral iamL 

TmtiU man^faehi$t8.^The indnatriei embxaora nnder thla 
iMod were the mit whi^ gave Gla^w a nUce among the great 
nmnafaetaring oommnnitiee ; bat thon|^ thron{^ many changee 
and flnctnatione, they continae to vield ezi jneiTO employment, they 
now ooeapy a oomparatiTely aecondaiy poaltion. In the cotton trade, 
which on^ated about 1780, Olae^w poeaeoeea Mreral fimtoiiei 
which are reckoned among the laigMt in the trade ; the indnstry 
hae, howerer, for a nnmb^ of veare been in a atationary if not 
declining condition. The manoractnre of light textorea has alwaya 
been the leading feature of the Olaagow tra£,-— plain, atriped, and 
figored mualina, ginghama, and hncv fkbrioa forming the staple. 
Thread mannfiirtare, although ^cially a Paialey indnatiy, is also 
oztensinly proeecnted in CHaagow. According to a return obtained 
in 1875 the whole cotton indnatiy of Scotland afforded employment 
to 88,278 indiridnala^ and excepting about 10 m cent it waa 
entirely centred in Ghugow and the auiroonding distiiot Jute and 
ailk are staples worked only to an inconsiderable extent in Glamor 
thoo^ about acenturv ago the manufacture of silk gauze floariuu 
exteuMTely, and haa left traces of its former importance to the 
nceaeiit day. The most bharaoteriatic of woollen ana worsted mann- 
netuiea ia carpet wearing, all the leading kinds of carpets being ex- 
Inalvelv made, and the “ tapestry ” curtaina and portieres maae by 
■tferal firms are examples of highly artietio woollen fabrics. 

BUaehingt HinHng, and Dyeing. — These allied indostries took 
root in the Glasgow diatrict at an earlier period than that of their 
introduction into the riral regions of Limcashire, calico-printing 
having been bmn near Glasgow in 1788. The nae of chlorine in 
Weaclnng was nnt introdncedin Great Britain at Glas£[ow in 1787, 
on the suggestion of the illustrions James Watt, by his father-in- 
law, a lo3 bleacher ; and it was a Glasgow bleacheiv-Gharles 
Tsimant — ^who first made and introdnoed bleaching powder 
(^oiide of lime). The dyeing of Turkey red was begun as a 
Britiih industry at Glasgow by two eminent citizens-^David Bale 
and George Muntosh— and that unequalled colour waa long locally 
known as Dale's red. All these industries continue to hold a fore- 
moat place in Glasgow, a large amount of grey doth being sent from 
the CaacashhiB looms to m bleached and printed in the Scotch 
wmks. In partioular Turkey red dveing and printing have developed 
to an extent unequalled in a^ other manauctarmg centre. 

Chmieal Manifaduru , — The operations of Ideacning and calico- 
printing in the early part of last century gave rise to such chemical 
manufactures— the pyeparation of dye liquon, ko. — as these in- 
dustries demand. The discovery of bleaching powder hy Charles 
Tennant in 1708 led directly to the development of the great chemi- 
eal woika of C. Tennant k Co. at St Bollcx and its various 
htanehes, andnve the first great impetus to diemical manufactures 
in Glaijgow. Among the prominent chemical industries are to be 
leokonM the alkali trades — ^induding soda, bleaching powder, and 
soap-making— the preparation of alum and pmssiates of potash, 
btohxomateof potasn manufacture (an industiy peculiarly identified 
with Glasgow), the extraction of iodine and other products from 
sea-weeds, dynamite and gun-powder manafkctuie, the making of 
flint glass, botUe glass, paper, white-lead and other pigments, and 
brewi^ and die distillation of spirits. The numerous diemical 
prepaniaons used in the bleaching and oalioo-printing trades are also 
•monff the local manufactnres. as well ts the preparation cl starch, 
Britun gum, and dextrine, and the mannfacture m ludfer mateh^iL 

Iron Manitfadwro and other MetaiUurgiocd Indwetriee, — ^Although 
the blast fbrnacea of Scotland are distributed over several of we 
midland oounti^ the great proportion of them are in Lanark- 
shire sad Ayrdiire, and the trade ii entirely controlled and practi- 
cally monopolized in Glt^w. The discovery of the valne of 
Mackband ironatone by Huahet and the invention of the hot-blast 
by Neilson were two events which exercised s won^ifnl influence 
on the development of iron smelting in Scotland. So rapid was 
the expansion of the indust^ during the earlier half of this centuiw 
that in 1850 one-third of the whole iron prodnoad in the UnitM 
Kingdom was Scotch. For 20 years past the tra^ has shown 
little elasticity, the annual production averaging about a million 
sf Urns of pfg iron,— the maximum output liaving been reached in 
1870^ when 1,208,000 tons were smeltM. In 1877 of a total of 
152 fbmaoei exifriiix there were 100 in blast, and of the whole 
181 were si t uated in Xenarkshire and Ayrshire, 102 of these being 
in operation. The entire outpnt of ^ iron in that year was 
082,000 ton% while in 1878 from 00 furnaces in blast the prodnction 
is ertimated at 002,000 torn. The number of malleable vto^^rnkn 


In Glaigow and its nrigfabonihood is 22, having had dnri|ie 18r7 
$45 paddling ftmaoes and 58 rDlHngmills in opmtion. IPI sUel 
Is amnufactn^ on an extenrive scale by theSiemens-lumn 
teas, and a small amount of cmeible oast steel is also made. 0 
matolluigicsl indmiries Inclnde the extraction of oopper bv 
Bsndmadn'a wat pfoosss, and a limited amonnt of slnoimmng. 
jfc yfa siriiy.— with abondanoe of iron and OM^aiid great 


frudlities of both land and water oarriage, it is only to be eiqMoted 
that meohanioal engineering should be carried on in Glasgow with 
peculiar energy and snooess. Almost all departments of en^eering 
work are weu represented in the district; and among the speoial 
fratnres of the industries may be enumerated the mat water and 
gas pipe casting establiriiments, sanitary and genenl ixon-franding, 
malleable iron tube making, locomotive engine building, the manu- 
fsotnre of sugar maehineiw and of sewing maohinea,— two great 
establishments on the model of Amerioau llmtories for the latter 
trade being condnoted by the Singer and the Howe Haohine Gom- 
psniea respectively. The marine engineering works of the Clyde— 
whioh in many instances are worked in direct connexion with 
shipbnilding yards— are equipped on a scale worthy of the great 
industry of which they form an important part ; and few establish- 
ments exist in any otiier quarter capable of produeing the enormous 
foigmgs for propeller shafts, ko., of ocean steamers, which form a 
re^lar item in &e undertakings of Glasgow engineering firms. 

Shipbuilding is the greatest of all the modem indnatries of Glas* 
gow, and the position attained by the shipbuilders of the Clyde is 
a matter of imperial oonsequenoe and national pride. The ship 
building yards of the Clyde extend from Butherglen above Glamw 
to Greenock,— Dumbarton. Port Glasgow, anof Greenock having 
an important stake in the industry. In some years about half the 
total tonnage built In the United Kingdom has been launched from 
the Clyde yards, as is shown by the flowing statement : — 



1871. 

1879. 

1878. 

1874. 

1678. 

1876. 

1877. 

Tonnage launched, ' 



Tonnage lannehed. 
United Kingdom 

S § 
t t 

280347 

474,718 

989,926 

488348 

969,480 

608367 

Ii 

174394 

878,090 

169,888 

480,068 


During the year 1878 the tonnage launched on the Clyde from the 
yards of $5 different firms amounted to 222,868 tons, one vessel, the 
^‘Gallia,** built for the Cunard Company, being of 6200 tons 
burthen,— a tonnage, however, which naf been exceeded by the 
Onion steamer ^'Arhmna" (5500 tons), launched in 1870. The 
work turned out ia very diversified, but as a rule of the hiffhest 
class, and includes armour-plated and other vessels for the Boyal 
Navy, mail and passenger ocean steamers for the great Tranaatlantie 
and other Unes, river steamboats famous throughout the world 
for swiftness and elemince of appointments, merchant sailing vessels, 
dxedgl^ |dant, ana hopper barges. With the exception of a very 
mswi&ant proportion of wooden vessels, the whole of the shipping 
buiS on the Dlyde ii of iron and atoel^he latter having recently 
I been introduced with great anooess. The shipbuilding trade in 
I Glaigow indeed owes its extraordinaiy expanrion almost entirely 
to the rapid supplanting of wood by iron as a building material. 
Twenty years in 1859, the tonnage launched measured only 
86,709 tons, from which amount, by rapid strides, it reached in 1868 
B t^ of 128,282 tons, and in 1874 the maximum amount of 
262,480 tons was floated off 

CoMXXitoB. — For a century past the records of the Clyde Navi- 

S tion Trust indicate that the trade of Glasgow, so far as regards 
iptiing, hasprogressed, with few and unimportant fluctuations, with 
steaay rapidi&. In 1778 the annual revenue of the Clyde Trust was 
£1788; in 1828 it amounted to £17,669, a tenfold increase in 50 
years; and In 1878 the total amounted to £217,100. Of oourae 
these figures do not neoessarily indicate a corresponding expansion 
of shipping trade, though they probably bear a close relation to the 
comparative valne of oaigoes carried. In the year 1828 the tonpage 
of vessels of all kinds which arrived in the harbour of Glasgow was 
698,261, the sailii^ vessels having numbered 4405 of 214,815 tons, 
and t^ steamers SlOO of 481,948 tons. For the year ending 80th 
June 1878 the arrivals of sailing ships numbered 2727, with 
457,200 tons capacity, andof steamers there were 18,210, the tonnage 
of whioh amounted 2,154,788 tons,— in all 15,087 arrivals with a 
gross tonnage of 2,812,028 tons, being the greatest amount on record. 
In that year the wrignt of goous imported from abroad waa 658,819 
tons ; and coastwise 588, 5f8 tool iron landed at Glaigow, making 
in all 1,244,805 tom. The foreign imports oonsistM in largen 
measnrs of Indian oom, wheat, floor, and other food sabstanoes, rah 
timber, pyrites, inm ore, and sulphur, the coasting arrivals oontsin- 
ittff jnuioipid^ limestone, iron, cement, miter’s clay, salt, timber, 
food stum, goods shipped to foreign ports amounted to 
712,240 tons, and coastwise 808,874 tom leftGlauow, maldngin all 
1.815,828 tom. The principal exports were coal, Iron, oast pipes, 
emirs and other railway iron, oheimeal manufactures, and general 
maohinery, with malt Honors and spirits ; and in the ooasting trade 
tiie lea^^artides were of a similar general description. Thegreat 
bulk oi tm foreign trade is with Tsiw York apd Canadian porta, 
India, Fruioe, Spahi, and Belgium ; and ooasting traifio bayond tim 
Clyde sstooiy is diraoted principally to liverpool. Belfiurt, Dublin, 
Limdondierry, Watarforff Bristol, and London ; tmt there are few 
oommeroial ports throngbout the world which have not more or leas 
dirsot trading eoBiinuBieation with tiie port and harbour of 
Glasgow. H. a-J. PA.) 
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HsnoBY. 

rpHE art of glaBs-making, unlike that of potteiy, would 
X appear not to baYe bkn diacovered and practised by 
different nations independently, but to have gradually 
qvread from a sin^ oentre. Ko trace of it was obsenred 
among the inhabitants of America at the time when that 
continent was discovered, although considerable progress 
in the arts had been made by some among them, ap., 
the Mexicans and Peruvians ; but the steps by which it 
reached China may be indicated with much probability. 
The credit of the invention was given by the ancients to 
the Phcenicians, as is shown by the well-known story of its 
fortuitous discovery by Phoenician merchants, who rested 
their cooking pots on blocks of natron (sub-^bonate of 
soda), and found glass produced by the union under heat of 
the alkali and the sand of the shore (Pliny, Nat, 
xxxvL 26, 66). A glassy mass may, however, be produced 
in the smelting of many metallic ores, silica l^ing present, 
while the fuel supplies the alkali ; or by tihe combustion of 
great masses of reeds or straw, in which the elements of 
glass are present, — Slumps of coarse imperfect glass being 
^ten found on the spot where a stack of wheat has been 
burned. Now the Egyptians practised metallurgic open^ 
ttons from a very early period, and vast heaps of straw are, 
and no doubt have been from the earliest times, accumu- 
lated in that country, and probably not unfrequently set on 
lire. The adoption of glass as a substance capable of being 
made subservient to the use of mankind may therefore be 
due to the intelligence of some one who noticed its fortui- 
tous production there. Be this as it may, by far the earliest 
examples of glass existing of which the dates are attested 
BSTpUsaby inscriptions are of E^tian origin. The earliest of 
these, a small lion's head of opaque blue glass of very fine 
colour, but changed extemeJly to an olive green, was found 
at Thebes by Signor Drovetti, and is now in the British 
Museum ; ^ on the underside are hieroglyphics containing 
the name of Nuantef IV., whose date according to Lepsius’s 
chronology was 2423-2380 B.a A bead of dusky green 
glass bears the prsanomen of Hatasu, a queen who is con- 
jectured to have lived about 1400 B.a (Wilkinson, Manners 
amd Ouitom of the Ancient Eyyptiane^ voL iiL p. 88). 
That such may be the real dates of these objects is con- 
firmed by the fact that glass bottles containing red wine 
are represented on monuments of the fourth dynasty, 
more ^n 4000 years old ; and in the tombs at Beni 
Hasan, dating from the reign of Usnrtesen L, at least 
2000 yean B.O., the process of glass-blowing is represented 
in an unmistakable manner (Wilkinson, vol. iiL p. 89). 
Very many examples of glass found b E^t may be seen 
in museums, but, as they rarely bear inscriptions, it would 
be difficult to trace the progress of the art through them ; 
no competent person has mmerto undertaken the task. The 
manufacture probably continued to flourish as well during 
the period of the native monarchy as b that of the Oreek 
dynasty ; and its importance after the subjugation of the 
country to Borne was probably even incrmed by the 
new market then opened to its products. Martial 
XXL 74) alludes to the importation of Egqitian glass mto 
Rome ; and it is mentioned in an ordinance of Auielian. 
Hadrian in a letter addressed to tiie consul Servianus men- 
tions glass-blowing as one of the chief industrial occupations 
of the inhabitants of Alexandria. The manufacture was 
not confined to that city, but was also carried on m the 

^ 8ss iatrodactiim to OMogm Vmetein^ Ken» 

eki§kn Mnmnm, when an sagiiriBsof it is gim. 


lower Diospolis on Lake Mensabb, as appears by a passage 
in the Pmplue Marie Etythrcri (c. 6). 

Much of the Elgyptian glass was nncolonred and of a 
somewhat dusky hue; of the coloured and ornamental 
varieties perhaps the most characteristic examples are the 
small vases usually m the form of either alabostra or am- 
phorse, but occi^onally m that of an Egyptian column. Tn 
these the prevailing colour is a deep transparent bine ; but 
not unfrequently the colour of the body of the vase is some 
shade of pale buff, fawn, or white (an imitation probably 
of airagonite, Egyptian alabaster), sometimes deep green, 
and b rare cases red. In almost every example the surface 
is ornamented by bands of colour, white, yellow, or toi^ 
qnoise blue, forming sigsag lines ; in some examples there 
are only two or three such lines, in others the whole surface 
is covered by them. These lines are incorporated with the 
surface of the vessel, but do not penetrate through its entire 
thickness. By the Greeks and Etmscans such vessels were 
evidently much valued ; the amphorae have been occasion- 
ally found in tombs, furnished with a stand of gold. In 
Bhodes and elsewhere they have been found associated with 
objects which probably do not date from an earlier period 
than the 3d or 4th centnry before Christ, and it does not 
appear that they are met with in tombs later than the 
Christian era ; when coloured or omamentid glass vessels 
are discovered in these last, they are of a different character. 
Another species of glam manufacture in which the 
Egyptians would appear to have been peculiarly skilled is 
the so-called mosaic glass, formed by the union of rods of 
various colours in such a manner as to form a pattern ; the 
rod so formed was then rdieated and drawn out until 
reduced to a very small sue, a square inch or less, and 
divided into tablets by being out transversely, each of these 
tablets presenting the pattern traversing its substance and 
visible on each face. This process was no doubt first prac- 
tised in Emt, and is never seen in such ^rfection as in 
objects Ota decidedly E^ptian character in design or in 
colour. Very beautiful pieces of ornament of an architec- 
tural character are met with, which probably once served 
as decorations of caskets or other smiul pieces of furniture^ 
or of trinkets ; also tragic masks, human faces, and birds. 
Some of the last-named are represented with such truth of 
colouring and delicacy of detail that even the separate 
feathers of the wings and tail are well distinguished, 
although, as in an example in the British Museum, a human- 
headed hawk, the piece which contains the figure may not 
exceed three-fourths of an inch in its largest dimension. 
Works of this description probably belong to the juried 
when Egypt passed under Roman domination, as similar 
ohjects, thon(^ of inferior delicacy, appear to have been 
made in Borne. 


The Fhcenicians probably derived their knowledge of the 
art from Egypt ; whether this be so or not, they nndonbt- 
edly practised it from a very early period and to a very 
lar^ extent Probably much the same processes were em- 
ployed in Fhcenicia and Egypt during some centuries before 
the Christian era, as they certainly were in Phoenicia. 
Efprpt, and Borne for some centuries after. It seems ^ro 
babie that the earliest products of the indnstiy of I^OBnicta 
in the art of fflass-making are the coloured beads which have 


been found in almost all parts of Europe, in India and 
other parts of Asia, and in Africa. The **aggiy” beads, so 
much valued by the Ashantees and other natives of that 
part of Africa whidi lies near the Gold Coast, have pro- 
bably the same or^. These colonred beads are usually of 
opaque glass; they exhibit great variety of colour and 
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pttten,«ii4ftrjdi£br6nt degrees of skill in manipplatioiL 
Hair wida disp^on maj be rafemd with mnch profaa* 
bilitj to their hsTing been objects of barter between the 
Phienidin merchants and the barbarons inliabitants of tha 
varions conotries with which the^ traded. It is probable, 
howcYer, that manj of the specimens wliich exist in our 
museams date from times scTeral centuries later than those 
in whiidi Tyre and Sidon flourished; for, as we may learn 
from the Periplui and Strabo, glass in various forms was 
an article imported in the 1st and 2d centuries, as well 
i^jbo the emporia of the Bed Sea as into the ports of Britain. 
Even at the present day beads are very extensively made 
at Venice for export to Africa, which bear a resemblance, 
doubtless not accidental, to those which we have reason to 
believe to be of vary early date. 

AMynaD. Next in date to the earlier Egyptian examples mentioned 
above would appear to be the vase of transparent greenish 
glass found in l^e north-west palace of Nineveh, and now 
in the British Museum. On one side of this a lion is en- 
graved, and also a line of cuneiform characters, in which 
is the name of Sarson, king of Assyria, 722 B.a Frag- 
ments of coloured glassy were also found there, but our 
materials are too scanty to enable us to form any decided 
opinion as to the degree of perfection to which the art was 
carried in Assyria. Many of the specimens discovered by 
Layard at Nineveh have all the appearance of being Roman, 
and were no doubt derived from the Roman colony, Niniva 
Claudiopolis, which occnpied the same site, 
teda The Greeks, excellent in the ceramic art, do not appear 
to have cultivated the art of glass-making at a very early 
period ; but it was probably made in many places on the 
shores of the Mediterranean for some centuries before the 
Christian era. At Myceno many disks of opaque vitreous 
pastes were found by Schliemann, and vary simar objects 
at Ifdyssus in Rhodes ; but it is not certain that these may 
not have been brought from Egypt, where very simflar 
objects have been found, or whether they ought not to be 
attributed to Greek or to Phoenician artisana At Camirus 
in Rhodes, however, many vessels of glass of very elegant 
forms have been discovert, which were probably made in 
the island. 

In Etruscan tombs in Italy are also found glass vessels 
of peculiar character; these are small bowls resembling 
in form the half of an egg ; thev are usuidly of the variety 
of glass which is mention^ further on as ^^madrepore,*’ the 
ground green and transparent, the stars yellow, while patches 
sf cobur of gold and of filigree glass are sometimes inter- 
spersed. They differ from and appw to be earlier than 
the madrepore glass, fragments of which are so often found 
in Roma They are also said to be found in Maff na Gramia. 
Another variety found in tombs in the same district is of 
blue and opaque glass, with much gold in leaf, all twisted 
together ; the most frequent form in which this kind of 
has been found is that of a bottle several inches long 
and about ene inch in diameter, without a neck, having 
probably had a mounting of gold. It remains to be deter- 
mined whether these should m attributed to a Greek or 
to a Phoenician origin. Glass, however, was ocoasbnally 
used far purposes of architectuial decoration during Ae 
best period of Grecian art, for Stuart and Revett, when 
describing the tempk of Minerva Polias at Athens, give 
the following note A remarkable singnlaiity obse^ 
in the capitw of this portico is in the plaited toms be- 
tween the volutes having been inlaid at the interstioes witii 
coloured stones or Mr H. March Phillips states 

that he well rememben having remarked these depoia- 
tions, and that he bdieves them to he of bine glasa^ 

^ An example of the employmaiit of glaii In a liko manner to 
imlloatid bj the odd stoiy which Pliny teUi (JVof. JViif., xzsvii. S, 
|7)'tliat on the tomb of Hersdis, a prinM of the ialaiid of Onns^ 


In the first centuries of onr era the art of glasMaking Rmisn 
was devebped at Rome and other oities under Roman rai' 
in a most remarkable manner, and it reached a point sC 
excdlenoe which in some reep^ hM never been excelled 
or even perhaps equalled. It may appear a somewhat ex- 
aggerated assertion that glass was nskl for more purposes, 
and in one sense more extensively, by the Romans of the 
imperial period than by ourselves in the present day^ ; but 
it is one which can be borne out by evidence. It is tme 
that the use of glass for windows was only gradually ex- 
tending itself at the time when Roman oiviuzation sank 
under the torrent of German and Hunuish barbarism, and 
that its employment for optical instruments was only known 
in a rndimentaiy stage ; but for domestic purpos^ for 
arobitecturaldecoration,aud for personal omamentsglass was 
unquestionably much more used than at the present day. 

It must be remembered that the Romans possessed no fine 
poroebin decorated with lively colours and a beautiful glace; 
Samian ware woe the most decorative kind of pottery wliich 
was then made. Coloured and ornamental glara held among 
them much the same place for table services, vessels for 
toilet nse, and the like, as that held among us by porcelain. 

Pliny {NoJU HUt., xxxvi. 26, 67) tells us that for drinking 
vessels it was even preferred to ^Id and silver, Trebelliua 
FoUio, however, relates of the emperor Gallienus that he 
drank from golden cups, despising glass, t^n wbch, he said, 
notliing was more vulgar. Glass was largely used in pave- 
ments, and in thin plates as a coating for walls. It was 
used in wmdows, though by no means exclusively, mica, 
alabaster, and shells having been also employed. Glass, 
in flat pieces, such as might be employed for windows, 
has been found in the ruins of Roman houses, both in 
Engbnd and in Italy, and in the house of the faun at 
Pompeii a small pone in a bronze frame remains. Glass 
of this description seems to have been cast on a stone, 
and is usually verj^ uneven and full of defects ; althouj^ 
capoble of transmitting light, it must have given at b^ 
an indifferent view of external objects. When the window 
openina were large, as was the case in basilicaB and other 
public Duildiugi and even in houses, the pieces of glass 
were, doubtless, fixed in pierced slabs of marble or in 
frames of wood or bronze. 

Hie invention and ingenuity employed by the Roman 
artisans in producing variety in elass vessels are most re- 
markable ; almost every means of decoration appears to bava 
been trie^ and many methods of manipulating gla^ whidi 
have been oonsideiad inventions, have in reality been 
anticipated by the glass-workers of the period under con- 
sideration. The fertility of invention which devised so 
many modes of ornamentation and so many tiiades of colonr, 
and the skill with which ths manual execution is carried 
out, alike deserve great admiration. This prodigjloua 
variety seems to show that glass-making was at that time 
carried on, not as now in large establitiiment^ which pro- 
duce great quantities of articles identical in form and 
pattern, but by many artifloers, each working on a amall 
scale. This dreumitanoe enabbs ns to understand why 
very pure and crystalline glass was, as Hiny tells us, more 
valued than any other km To produce glass very pure 
aud free from atriss and bubbles, long-conmuod fusion is 
required ; this the system of working of the ancients did 
not allow, and tbeir glass is in oonseqnenoe remarkable 
for the gnat abundance of bubbles and defects which it 
contains, 

ww a iMrbto ilgiiie of a lion wiili eyes of omonld which riione so 
brigAtly into the lea that they MiAtened away the taniiieefrem the 
■4}aoeiit flehfriei, lo that it became neeeeiary to diaage the eyei. la 
the great meible lion dtooofered hj Mr Nowton near uiidiis, and now 
in the Brittoh Mneeoii, in the ptooe of the eyeeare deep eodwti whkh 
prbbeXdy, liko tkoae of tbe Cypriote Hon, won fiUed with ookioiiA 



BUTOBT.J GLASS 849 


'llie Romms had at their oummand, of tmnsparent 
eobnrsi blu^ men, purple or amethystine, amber, brown, 
and rose; of opaqne colours, white, black, red, blue, 
yellow, green, md ormge. There are many shades of the 
former as well as of the latter, particularly of transparent 
blue, and of opaque blue, yellow, md green. Of opaque 
colours many varieties appear to be due to the miatnre of 
one colour with mother. In my largs collection of frag- 
ments it wodd be easy to find eight or ten varieties of 
(q;»aqae blue, ranging from lapis lamli to turquoise or to 
lavender, and six or seven of opaqne green. Of red the 
varieties are fewer; the finest is a crimson red of very 
beautiful tint, and there are various gradations from this to 
a dull brick red. One variety forms the ground of a very 
good imitation of porphyry; md there is a dull semi- 
transparent red which, when light is passed through it, 
appears to be of a dull green hua With these colours 
the Roman vUrarim worked, either using them singly or 
blending them in almost every conceivable combination, 
sometimes, it must be owned, with a rather gaudy and 
inharmonious effect. 

These combinations of colour were effected in two ways : 
— first, by glasses of two or more colours being combined 
so as to traverse the entire substance of the object ; and, 
secondly, by the superposition of the one colour on the 
other. 

To the former class belong all those termed mosaic and 
mille fiori, where the process of manufacture was the pre- 
liminary union, by heat, of threads of gloss into a rod, 
which when cut transversely exhibited the same pattern in 
every section. Such rods were placed toother aide by 
side, and united by heat into a mass which was then 
formed into cups or other vessels. A vast quantity of 
small cups and pateras were made by this means in 
patterns which bear considerable resemblance to the sur- 
faces of madrepores, and are of the same kind as those 
which by the Venetians; are termed ** mille fiori.” In 
these every colour and every shade of colour seem to have 
been tried in great variety of combination with effects more 
or less pleasing, but transparent violet or purple appears to 
have been the most common ground colour. Although 
most of the vessels of this mille fiori glass were small, some 
were made of large size ; a fragment in the possession of 
the present writer must have formed part of a dish not 
less than 20 inches in diameter. Another variety of glass, 
evidently much used, is that in which transparent brown 
glass is so mixed with opaque white and blue as to. re- 
semble onyx. This was sometimes done with great success, 
and very perfect imitations of the natural stone were pro- 
duced. Sometimes purple glass is used in place of brown, 
probably with the design of imitating the precious mur- 
rhine. Imitations of porphyry, of serpentine, and of 
granite are also met with, but these were used chiefly in 
pavements, and for the decoration of walls, for which 
pmposes the onyx-glass was likewise employed. Under 
this head must also be included the interlacing of bands 
and threads both of white and of coloured glasa Vessels 
are found composed of bands either so pli^ed in sections 
as to present a plaited pattern, or simply arranged side 
by side; others, again, resemble the Venetian vitro di 
trina, threads of opaque white or yellow glass being twisted 
ynth clear transparent glass, and the vessel then formed by 
the welding together of the rods so made. Blue threads 
are occasionally intermixed, and several varieties of pattern 
may be found ; bnt this branch of the does not appear 
to have been carried by the Romans to anything like the 
Iierfection to which it was afterwards brought by the 
Vanatians. 

Bo few examples of glass vessels of this period which 
have bean paJnted in enamel have coma down to ns that 


it has bean questioned whether that art was then practised ; 
but several specimens have been recently described whkh 
can leave no doubt on the rant; decisive examples are 
afforded by two cups found at Vaspelev, in Denmark, 
engravings of which are published in the AnnaUr for 
Nordiok Oldkyndeghed for 1861, p. 305. These are su^ 
caps, 3 inches and 2^ inches high, 3f inches and 3 inches 
wide, with feet and straight sides ; on the larger are a lion 
and a bull, ou the lesser two birds with grapes, and on each 
some smaller ornaments. On the latter are the letters 
DVB . R. The colours are vitrified and slightly in relief ; 
green, blue, and brown may be distinguished They were 
found with Roman bronze vessels and other articles. 
Vessels also are not uncommon on the surface of which 
enamel colours appear in the form of spots ; it is probable 
that these were applied in the form of melted glass, not^ as 
in true enamel painting, in that of a finely divided powder 
tempered with an essential oil and applied cold. 

The first place among those processes in which one colour 
was superimposed on another may be given to that by 
which the cameo glam was produced. lu this a bubble of 
opaque white glass was formed at the end of the tnbe used 
by the glass-blower; this was coated with transparent blue, 
and that again with opaque white, and the vessel required 
was formed from this threefold globe. Tlie outer coat was 
then removed from that portion which was to oonstitnte 
the ground, leaving the white for the figures, foliage, or 
other ornamentation ; these were then sculptured by means 
of the gem-engraver’s tools. Pliny no doubt means to 
refer to this when he says {Nat xxxvl 26, 66), 

**aUud argent! modo ceelatur,” contrasting it with the 
rocesB of cutting glass by the help of a wheel, to which 
e refers in the words immediately preceding, “aliudtoroo 
teritur.” 

The famous Portland or Barberini vase is the finest ex- 
ample of this kind of work which has come down to ns, 
and was entire until it was broken into some hundred 
pieces by a drunken medical student some years ago. Tbo 
pieces, however, were joined together by Mr Doubleday 
with extraordinary skill, and the beauty of design and 
execution may still be appreciated almost as well as when 
it was intact. A letter written by Wedgwood in 1786 to 
Sir William Hamilton has boon published in the life of the 
former by Miss Meteyard (vol. ii. p. 577), which contains 
some interesting remarks upon this beautiful work of art 
He concludes with the assertion, ** I do not think £5000 
for the execution of such a vase, supposing our best artists 
capable of such a work, would be at all equal to their godhis 
from the works they are now employed in.” It is true that 
the gem-engravers of that day received very hi^^ pay for 
their work. 

The two other most remarkable examples of this cameo 
glass are an amphora at Naples and the Auldjo vase. 
The amphora measures 1 foot | inch in height, 1 foot 
7^ inches in circumference; it is shaped like the earthen 
amphoras with a foot far too small to support it, and must 
no doubt have had a stand, probably of gold ; the greater 
part is covered with a most exquisite design of garlands and 
vines, and two groups of boys gathering and tre^ng grapes 
and playing on various instruments of music ; below these 
is a line of sheep and goats in varied attitudes. The ground 
is blue and the figures white. It was found in a house in 
Hbs Street of Tombs at Pompeii in the year 1839, and is 
Wfim in the Boydi Mnseum at Naples. It is well engraved 
fai Richardson’s SUidieo of OmameiUcd Luign. The Anidjo 
vase, a part of which is or was in possession of Mr Auldjo, 
and another in the British Musenm, is an oenochoe about 9 
iuches hi^; the ornament consists mainly of a most 
beautiful band of foliage, chiefly of the vine, with bniuto 
of grapes ; the ground is blue and the ornaments white ; 

X. 8s 



jSdO G L . 

it wit foaiid at Pompeii in the hoaee of the faun. It aleo 
haa been engraved by Richardeon. 

Ooitly as these beantiful objects must have been, a very 
great number of them existed, for even now fragments n 
ten to fifteen may probably be met with in the ha^ of the 
euriosity dealers in Rome in the course of three or four 
months. The same process was used in producing large 
tablets, employed, no doubt, for various decorative purposes. 
In the South Kensington Museum collection is a fragment 
of such a tablet or slab ; the finre, a portion of which 
remains, could not have been less than about 14 inches high. 

The ground of these cameo dasses is most commody 
transparent blue (often lined with opaque white to throw 
up the colour), but sometimes opaque blue^ purple, or dark 
brown. The superimposed layer, which is sculptured, is 
generally opaque white. A very few specimens have been 
met with in which several colours are employed. 

At a long intervsl after these beautiful objects come those 
vessels which were ornamented either by means of coarse 
threads trailed over their surfaces and forming rude patterns, 
or by coloured enamels merely placed on &em in lunm; 
and these, doubtless, were cheap and common wares. But 
a modification of the first-named process was in use in the 
4A and succeeding centuries, showing great ingenuity and 
manual dexterity, — that, namely, in which the added por- 
tions of glass are united to the body of the cup, not through- 
out, but only at points, and then shaped either by the wheel 
or by the hand. The attached portions form in some 
instances inscriptions, as on a cup found at Strasburg, 
which bears the name of the emperor Mazimian (286» 
310 A.D.), on another in the Vereinigte Sammlungen at 
Munich, and on a third in the Trivulzi collection at Milan, 
where the cup is white, the inscription green, and the net- 
work blue. Probably, however, the finest example is a 
situla, 10^ inches high by 8 inches wide at the top and 4 
inches at the bottom, preserved in the treasury of St Mark 
at Venice. This is of glass of a greenish hue; on the upper 
part is represented, in relief, the chase of a lion by two men 
on horseback accompanied by dogs; the costume appears to 
be Byzantine rather than Roman, and the style is very bad. 
The figures are very much undercut The lower part has 
four rows of circles united to the vessel at those points alone 
where the cirdes touch each other. All the other examples 
have the lower portion covered in like manner by a network 
of cirdes standing nearly a quarter of an inch from the 
body of the cup^ 

The art of glass-making no doubt, like all other art, 
deteriorated during the dedine of the Roman empire, but 
it is probable that it continued to be practised, though with 
constantly decreasing skill, not only in Rome but in the 
provinces. Some few existing vessels, as two chalices of 
coarse blue glass in the British Museum, may perhaps be 
referred to this period, but the most remarkable production 
was mosaic for the decoration of churches. Examples of 
such decorations may be still seen in Rome dating from 
every century through the dark ages; and, though glass for 
mosaic was certainly made at Constantinople, and perhaps 
also at Ravenna, it is probable that it was also made in 
Rome. Glass was largely used in the immense windows 
of the churches built between the 3d and the 10th centuries. 
The first mention of coloured glass in a church window 
occurs in the time of Pope Leo HI. (795-816); but pro- 
bably it was used at a much earlier period. 

^ An example eonneoted with the epedmens just deioiibed is the 
esp belonging to Baron Llond de RothHchild ; though extemoUy of on 

r ]ae gfeenish colour, it is by transmitted light of a deep red On 
ontoid^ in very hJi^ relief, ore figures of Bacchus with vlnee and 
panthers, eome portions beliig hollow from within, others fixed on the 
exterior. The ehimgsability of colour may remind ue of the ** ooUcee 
ewsioolores " which Hadrian lont to Bervionus. 
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Some of the Roman artificers ^{^ass no doubt emigrated 
to Constantinople, and it is certain that the art was prac- 
tised there to a very great extent daring the Middle 
Agee. One of the gates near the port* took ite name 
I from the adjacent glass-houses. St fophia when erected 
by Justinian had vaults covered with mosaics and immense 
windows filled with plates of glass fitted into pierced msiUe 
frames ; someof the plates, 7 to 8 inches wide and 9 to 10 
high, not blown but cast, which are in the windows, 
may possibly date from the building of the chnrch. 
Qlw for mosaios was also largely made and exported. 
In the Sth century when peace was made between the 
cdiph Walid and the emperor Justinian U, the former 
stipulated for a quantity of mosaic for the decoration of the 
new mosque at Damascus, and in the 10th century the 
materials for the decoration of the niche of the kibla at 
Cordova were furnished by Romanus II. In the lltb 
centnry Desiderins, abbot of Monte Casino, sent to Con- 
stantinople for workers in mosaic. The grounds of tie 
Byzantine mosaics were usually either of gold or silver, a 
thin leaf of the metal having been enclosed between two 
layers of glass. 

We have in the work of the monk Theophilus, Divertamim 
Artium Schedula^ and in the probably earlier work of 
Eradius, about the 11th century, instmctions as to the 
art of glass-making in general, and then as to that of 
producing coloured, gilt, and enamelled vessels, which 
these writers speak of as being practised by the Greeka 
But we look almost in vain for existing specimens of 
such works. Perhap the only entire enamelled vessel 
which we can confidently attribute to Byzantine art is 
a small vase preserved in the treasuiy of St Mark at 
Venice, a very clever reproduction of which was exhibited 
by the Murano Glass Company at the Paris exhibition of 
1878. This is decorated with circles of rosettes of bine, 
green, and red enamel, each surrounded by lines of gold ; 
within the circles are little figures evidently suggested by 
antique originals, and precisely like similar figures found 
on carved ivory boxes of Byzantine origin ^ting from 
the 11th or 12th centuries. Two inscriptions in Cnfic 
characters surround the vase, but they, it would seem, are 
merely ornamental and destitute of meaning. The presence 
of these inscriptions may perhaps lead to the inference that 
tibe vase was made in Sicuy, but by Byzantine workmen.* 

Of uDcoloured glass brought from Constantinople several 
examples exist in the treasury of St Mark at Venice, part 
of the plnnder of the imperial city when taken by the 
crusaders in 1204. The glssB in all is greenish, very thick, 
with many bubbles, and has been cut with the wheel; in 
some instances circles and cones, and in one the outlines of 
the figure of a leoprd have been left standing up, the rest 
of the surface having been laboriously cut away. The in- 
tention would eeem to have been to imitate vessels of rook 
crystal 

Probably at Alexandria, one of the great seats of glass- 
making, the art survived the conquest of Egypt by the 
Saracens, for a glass di^ serving ns a weight has been met 
with in hjgypt bearing the date 96 of the Hegira, corre- 
sponding with 716 A.i>. (see memoir by Mr E. T. Rogers^ 
Jimmal of the Soyal Astatic Society^ voL x. pt. 1). Numer- 
ous later examples leave no doubt that tim |nawn|iwt^ of 
glass continued to exist in Egypt, though ipiiim in a 

* Th« Bono Catino at Genoa, enppoaed throngliont the Middle Agw 
to haTe been on emerald but re^y oompoeed of green |^aM,iiaibaUow 
bexagmial diab irntber clumsily formed and flnlobed by enttliig. It wia 
perhaps originally a paten, and was token at the oaptnie of OBRasea In 
1X01. At Reiobenouonthe Lake of Comtanoe, ia (or was) preserved a 

dab of transparent green glooi 2 feet wide by 18 inohei high ^8 Indiei 

thick, which was also supposed to be an emerald. AecerdiBg to tndi> 
tion it woa sent to Charlea the Great by the emprses Ime. 
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hngubking condition. In the 11th oentnxy, howeveri we 
find in the life of St Odiio^ abbot of Fnlda (o& 1049), men- 
tion of a^'mpretioBUBimnm vitrenm Alezandrini graeria,*’ 
and in the same oentnry Naair Ibn Ehuaro (SafarmfMJ^ 
pnblialied by Royal Aaiatic Socie^, who viaited Jemaalem 
in 1060, aaya th^ pictures of onr Lord and others in one of 
the ohnrches of that city were covered with plates of glasa 
No examples of ornamental vessels dating from this period 
have, however, come down to ua Bat we have many veiy 
remarkable examples of the skill of Egjrptiaa and Syrian 

g ass-workers in the 13th and 14th centunes, — ^large bottles, 
Ains, and lamps, very striking objects from the free use 
* of enamel and Riding in their decoration. This is, as in 
most objects of Eastern art, chiefly composed of inscriptions 
written in large characters ornamentally treated; but 
flgures of birds, lions, sphinxes, Ac., may be found, especially 
on vessels made in Egypt Although there may have been 
some indigenous practice of the art of glass-making in the 
East,— for in the cup of Chosroes I. of Persia (531-^79) 
preserved in the Bibliotb^ue Nationale at Paris are 
medallions of coloured and moulded glass,— the arts of 
gilding and enamelling, as we see them exhibited in the 
fiyiU. Syrian and Egyptian works of the 13th and 14th centuries, 
were probably derived from the Byzantines. Damascus 
was also the seat of a like manufacture. In inventories of 
the 14th century, both in England and in France, mention 
may frequently be found of glass vessels described as of the 
manufacture of Damascus. That city was taken by Timur 
in 1402, and we are told by Clavijo, who visited his court 
in 140^1406, that he carried off to Samarcand *^men 
who made bows, glass, and earthenware, so that of these 
articles Samarcand produces the best in the world.” 

Qlass no doubt continued to be made, as it still is, in 
Syria and Persia, but no very remarkable products of the 
manufacture are known in Europe, with the exception of 
Persia, some vessels brought from Persia, blue richly decorated 
with gold. These probably date from the 17th century, 
for Chardin tells us that tlie windows of the tomb of Shah 
Abbas IL (o&. 1666) at Korn, were ^*de cristal point d’or 
et d’azur.” At the present day bottles and drinking vessels 
are made in Persia which in texture and quality differ little 
from ordinary Venetian glass of the 1 6th or 17th centuries, 
while in form they exactly resemble those which may be 
seen in the engravings in Chardin’s Travels. 

India. Pliny states (Nat, xxxvL 26, 66) that no glass 
was to be compared to the Indian, and gives as a reason 
that it was made from broken crystal; and in another 
passage (xiL 19, 42) he says that the Troglodytes brought to 
Ocelis (Ohella near Hab4l*Mandeb) objects of gloss. We 
have, however, very little knowledge of Indian gloss of any 
considerable antiquity, A few small vessels have been 
found in the ** topes, ” as in that at Manikyala in the 
Punjab, which probably dates from about the Christian era; 
but they exhibit no remarkable character, and fragments 
found at Brahminabad are hardly distinguishable from 
Roman glass of the imperial period. The chronicle of the 
Singhalese kings, the Mahawanso, however, assorts that 
mirrors of glittering glass were carried in procession in 306 
B.a, and beads like gems, and windows with ornaments like 
jewels, are also mentioned at about the same date. If there 
really was an important manufacture of glass in Ceylon at 
this early time, that island perhaps famished the Indian 

S ' ss of Pliny ; or it is possible that it really came from 
ina. Glass is made in several parts of India— as Behar 
and Mysore — ^by very simple and primitive methods, and 
the results are correspondingly defectiva Black, green, 
red, blue, and yellow glass is mada The greater part is 
worked into bangles, but some small bottles are blown 
(Buchanan, JovriMy ikrough Mysore, voL L p. 147 ; voL iii. 
p. 369). 


The history of the manufacture of glass in China is Cktaa 
obscure, but the common opinion that it was learnt fioar 
the Europeans in the 17th century seems to be erroneoua 
A writer in the Mhnoirte eonommA la Ckmaii (vd. 
ii. p. 46) states on the authority of the annals of the 
Han dynasty that the emperor Ou-ti (140 aa) had a 
manufactory of the kind of glass called *Mieou-li,” that 
in the beginiiing of the 3d century of our era the emperor 
Tai-tsou received from the West a considerable present of 
glasses of all coloura, and that soon after a glass-maker cfune 
into the country who taught the art to the natives. 

The Wei dynasty, to which Tai-tsou belonged, reigned in 
northern China, and at this day a considerable manufacture 
of glass is carried on at Po-shan-liien in Shantung, whi(^ it 
would seem has existed for a lung period. The Rev. A. 
Williamson (Jaumeye in North China, I 131) says that 
the glass is extremely pure, and is made from the rocks 
in the neighbourhood. The rocks are probably of quartz, 
ie,, rock crystal, a correspondence with Pliny’s statement 
respecting Indian glass which seems deserving of attention. 

Whether the making of glass in China was an original dis- 
covery of that ingenious people, or was derived via Ceylon 
from Egypt, cannot perhaps be now ascertained ; the manu- 
facture has, however, never greatly extended itsdf in China. 

The case has been the converse of that of the Romans; the 
latter had no fine pottery, and therefore employed glass as the 
material for vessels of an ornamental kind, for table services 
and the like. The Chinese, on the contrary, having from 
an early period had exoellent porcelain, have been careless 
about the manufacture of glass. A Chinese writer, however, 
mentions the manufacture of a huge vase in 627 A.D., 
and in 1154 Edrisi (first climate, tenth section) mentions 
Chinese glass. A glass vase about a foot high is preserved 
at Nara in Japan, and is alleged to have been placed there 
in the 8th century. It seems probable that this is of 
Chinese manufacture. A writer in the Mhnoiree concemant 
les Chinois (vol. ii pp. 463 and 477), writing about 1770, 
says that there was then a glass-house at Peking, where every 
year a good number of vases were made, some requiring 
great labour because nothing was blown (rien n’est Bouffl4), 
meaning no doubt that the ornamentation was produced not 
by blowing and moulding, but by cutting. This factory 
was, however, merely an api)endage to the imperial mag- 
nificence. The earliest articles of Cliinese glass the date of 
which has been ascertained, which have been noticed, are 
some bearing the name of the emperor Kienlung (1736- 
1796), one of which is in the Soutli Kensington Museum. 

In the manufacture of ornamental 'glass the leading idea 
in China seems to be the imitation of natural stones. The 
coloured glass is usually nut of one bright colour through- 
out, but semi-transparent and marbled; the colours in many 
instances are singularly fine and harmonious. As in 1770, 
cutting is the chief method by which ornament is produced, 
the vessels being blown very solid. 

The chief source from whence a knowledge of the art of Diffuiio 
glass-making spread through Europe was probably Remo ; 
in the Roman imperial period glass was undoubtedly made, 
not only in Italy, but also in France, in Spain, and in all 
probability at or near Cologne, and perhaps in other places 
near the Rhine. Whether refugees from Padua, Aquileia, 
or qther Italian cities carried the art to the lagoons of 
Venice in the 5th century, jor whether it was learnt from 
the Greeks of Constantino|ibatsi much later date, has been 
a disputed question. It wouU appear not improbable that 
the former was the case, for it must be remembered that 
articles formed of glass were in the later days of Roman 
civilization in constant daily use, and that the making of 
glass was carried on, not as now in large establishments, but 
by artisans working on a small icala It sesras certain that 
some knowledge of the art was preserved in France and in 
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Spam. poMibly even in Engkmd, and it seema improbable 
that it ibottld have been lust in that ardiipelago, where the 
tractions of ancient civilization most have been better 

S erved than in almost anj other place. In 623 
iodoras writes of the innamerosa nangia** belonging 
to Venice, and where trade is active there is always a pro- 
Veiilofi lability that manufactures will flourisL However this may 
and be, the earliest ^itive evidence of the existence at Venice 
Mnruio. of a worker in glass would seem to be the mention of Petrus 
Flavianus, phiolarius, in the ducale of Vitale Falier in the 
year 1090. In 1224 twenty-nine persons are mentioned as 
friolari (ig,, phiolari), and in the same century ^'mariogole 
or codes of trade regulations were drawn up (Jlionc^Jia 
della Felraria Venetiana e Afuranese, p. 219). The manu- 
facture had then no doubt attained considerable proportions ; 
ia 1268 the glass-workers exhibited decanters, scent-bottles, 
and the like; in 1279 they made, among other things, weights 
and measures. In the latter part of this century the glass- 
houses were almost entirely transferred to Murano. From 
thenceforward the manufacture continued to grow in im- 
pertance; glass vessels were made in large quantities, as well 
as glass for windows. The earliest example which has as yet 
been described — ^a cup of blue glass, enamelled and gilt — ^is, 
however, not earlier than about 1440. A good many other 
examples have been preserved which may be assigned to 
the same century : the earlier of these bear a resemblance 
in form to the vessels of silver made in the west of Europe; 
in the later an imitation of classical forms becomes apparent. 
Enamel and gilding were freely used, in imitation no doubt 
of the much admired vessels brought from Damascus or 
Egypt Many of the ornamental processes which we admire 
in Venetian glass were already in use or were invented in 
this century, as that of mille fiori, in which rods of various 
colours are joined by heat and so arranged as when cut 
transversely to form patterns resembling flowers or coral- 
Unes. Such sections were then placed side by side and 
united by a lining of heated glass applied to them ; the 
joint mass was then reheated and worked into the desired 
form. The beautiful kind of glass known as vitro di triua 
or lace glass, was made by a variation of the same process ; 
the rods or canes, being composed of opaque white threads 
surrounded by transparent glass, were placed side by side 
in a mould, and a bubble of glass blown into the midst so 
as to adhere to the oanes ; the whole was then reheated and 
fashioned in the same manner as any ordinaiy glass. Some- 
times two canes or cylinders were used, the Unes of which 
ran iu opposite directions, and a reticulated pattern was 
thus produced. An elaborate account of the process is given 
by M. Labarte (HUtoire dee Arte Induetriele, iv. 675 sg.). 
M^y of the examples of this process exhibit surprising 
skill and taste, and are among the most beautiful objects 
produced at the Venetian furnaces. Glass was made by 
the Romans ki like manner, but no ancient example which 
lias come down to us equals in correct execution some of 
those made at Venice. That peculiar kind of glass usually 
ealled schmelz, an imperfect imitation of caloedony, was 
also made at Venice in the 16th century. Avanturlne 
glass, that in which numerous small particles of oxide of 
copper are diffused through a transparent yellowish or 
brownish mass, was not invented until about 1600. 

The peculiar merits of the Venetian manufacture are the 
elegance of form and the sniprisinc lightness and thinnest 
of tile snbetance of the vessels produced. The glass on tiie 
other hand wants brilliancy, and is often tinged with yellow, 
or if, as is not uncommon, too much manganese (which 
neutralizes the yellow tinge imparted by the presence of 
iron) has been need, a faint purple. This slight coloration 
may not, however, appear a defect to eyes fatigued 
by the brilliancy of modem flint glass. The Venetian 
workmen poriiape aomewhat abnaed their aUll by giving 
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extravagant forms to vessels, making drinking glosses in the 
forms of ships, lions, birds, whales, and the like. 

Besides the making of vessek of all kii^ the factories of 
Murano had for a long period almost an entire monopoly of 
two other branches of &e art,— the makmg of mirrors and 
of beads. Attempts to make mirrors of glass were made 
as earlv os 1817 A.D., but even in the 16th century mirrors 
of steel were still in use. To make a really good mirror of 
glass two things are required, —a plate free from bubbles 
and Btrim, and a method of applying a film of metal with a 
uniform bright surface free from defects. The principle of 
applying metallic films to glass seems to have mn known 
to the Romans and even to the Egyptians, and is mentioned 
by Alexander Neckam in the 12th century, but it would 
appear that it was not until the 16th century that the pro- 
cess of silvering ” mirrors by the use of an amalgam of tin 
and mercury had been perfected. During the 16th and 
17th centuries Venice exported a prodigious quantity of 
mirrors, but France and England gradually acquired know- 
ledge and skill in the art, and in 1772 only one glass-house 
at Murano continued to make mirrors. 

The making of beads was probably practised at Venice 
from a very early period, but the earliest documentary evi- 
dence bearing on the subject doesnotap^ar to be of earlier 
date than the 14th century, when prohibitions were directed 
against those who made of glass such objects as were usually 
made of crystal or other hard stones. In the 16th century 
it had become a trade of great importance, and about 1704 
twenty-two furnaces wore employed in the production of 
beads. Towards the end of the same century from 600 to 
1000 workmen were, it is stated, employed on one branch 
of the art, that of ornamenting beads by the help of the 
blow-pipe. A very great variety of patterns was produced ; 
a tariff of the year 1600 contains an enumeration of 662 
species and a vast number of sub-species. Beads to the 
value of £200,000 are still annually made in Venice 
(Monografla della Vetraria Vieneeiana e Jfuraneee)» 

The efforts made in France, Germany, and England, in 
the 17th and 18th centuries, to improve the manufacture 
of glass in those countries had a very ii^urious effect on 
the industry of Murano. The invention of flint gloss in 
England (about 1620?) brought in its train the practice of 
cutting gl^s, a method of ornamentation for which \ enetian 
glass from its thinness was ill-adapted. One remarkable 
mao, Giuseppe Hriati, exerted himself, with much success, 
both in workmg in the old Venetian method and also iu 
imitating the new fashions invented in Bohemia. He was 
especially successful in making vases and circular dishes of 

vitro di triua,*’ one of the latter in the Oorrer collection 
at Venice, believed to have been made in his glass-house, 
measures 66 centimetres (nearly 23 inches) in diameter. 
The vases made by him are as elegant in form as the best 
of the Cinquecento period, but may perhaps be distin- 
guiriied by the superior purity and brilliancy of the glass. 
He also made with great taste and skill large lustres and 
mirrors with frames of glass ornamented either in intaglio 
or with foliage of various colours. He obtained a know- 
ledge of tiie methods of working practised in Bohemia by 
disguising himself as a porter, and thus worked for three 
years in a Bohemian glass-house. In 1736 be obtamed a 
patent at Venice to manufacture glass in tlie Sohemiaa 
manner. He died in 1772. 

The fall of the republic was accompanied by interruption 
of trade and decay of manufacture, and in the last years of 
the IBth and beginning of the 1 9th century the glasa-making 
of Murano was at a very low ebb. In the year 1838 
Signor Bussolin revived several of the ancient process^ of 
glass-working, and this revival was carried on by C. Pietro 
Bigoglia in 1846, and by others, and later by Salviati, to 
whose snceessfnl efforts the modem renaissance of the glories 
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of Venetian art glasa iB priacipally dofi. SalTiatiremedthe 
former prooeaseg and practUed them, not in mere Bla?iah 
imitation, bat with freedom, inyention, and fine arUBtic 
instlact Every general indoBtrial exhibition haa con- 
tained brilliant examploB of the products of the Venice 
and Marano Olass Company, combed chiefly of English 
oapitaliBtB, and formerly managed by SalviatL 

The fame of Venice in glasB-making bo completely 
eolipBed that of Italian cities that it is difficult to learn 
much respecting their progress in the art It appear.^, 
however, that as early as 1295 furnaces had been established 
at Treviso, Vicenza, Padua, Mantua, Ferrara, Bavenna, and 
Bologna. In 1634 there were in Rome two and in Florence 
one glass-house ; but whether any of these produced orna- 
mental vessels, or only articles of common use and window 
glass, would not appear to have as yet been ascertained. 

The history of gloss-making in France, Spain, Germany, 
and England nffers many points of resemblance. In the 
first three, and probably in England also, glass was made at 
the period of the Homan empire ; in Franco about Lyons, 
as is shown by a monument in the Musde Lapidaire to one 
Julius Alexander, described as an *‘opifox artis vitrim,” in 
Normandy aud Poitou, and probably in many other parts. 
In Spain glass, according to Pliny, was manufactured {Nat 
Hitt., xxxvi, 26, 66) in many parts of the country, ** per 
Hispanias,” but the remains of Roman gloss-making have 
been chiefly found in the valleys which run down to the 
coast of Catalonia, but also near the mouth of the Ebro, in 
Valencia and in Murcia (Scflor Rico y Sinobus, Del Vidrio, 
p. ll). 

Gloss-making in Germany during the Roman period 
would seem to have been carried on extensively at Cologne, 
near which city many remarkable glass vessels of peculiar 
character have been discovered. The art was probably not 
lost during the period which followed the downfall of the 
Roman power. In the year 758 Cuthbert, abbot of Jarrow, 
wrote to Luilo, bishop of Mainz, to request him to send him 
a maker of glass vessels. It is scarcely probable that the 
art had been forgotten and revived between the 5th and the 
8th centuries. 

It is not equally clear that glass was made in England, 
though it is probable that this was the case. Both vessels 
and window gloss have been found in almost all parts of the 
country, and at Buckholt, near the Roman road from 
Winchester to Salisbury, the remains of a glass furnace, 
among which were numerous fragments of gloss which may 
possibly have been of Reman origin, and a fragment of un- 
doubtedly Roman pottery. But associated with these were 
fragments of glass of the 14th and later dates, and of 
pottery of the 16 th century. ^ 

Veiy little has been ascertained as to the practice of the 
art in either of the four countries during the dark ages, 
but it would seem to have been preserved in France and 
Germany, and perhaps also in England and Spain. The 
fact narrated by Bede, in his history of the abbots of 
Wearmouth, that Benedict Biscop about 675 procured 
workmen from France to make glass for his monastery, 
shows at once that it was preserved in France and lost or 
nearly so in England. But a great quantity of drinking 
vessels are found in the tombs of the Anglo-Saxons while 
still pagan ; and although the like are found both in France 
and in Germany, it is said that a greater number and more 
varieties occur in England, and it has thence been inferred 
that they were pro^bly made in the country. Welsh 
poets of the 6th century (?), Aneurin and Llywarch Hen, 
both mention glass vessels by a name, ^^wydr,’’ evidentlv 
derived from vitrum, and it is possible that the Welsh 
retained a knowledge of its manufacture. Some know- 
ledge of the art of manipulating glass existed in Ireland 
,in and before the 12th century, as is shown by cameo 
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heads and small pieces of mosaic glass of quite peculiar 
patterns which occur on objects of Irish workmanship 
{TranioctumB of ike RoytU Irith Aecbdmff^ voL zziv, 
Antiq., part. iv.). 

In France vitrarii ” are mentioned in several centuries 
from the 6th to the 11th ; in Germany, as has been shown 
above, there is ground for believing that the art was prac- 
tised in the 8th century ; and in the 12th artisans are found 
at Cologne with the designation ** ustor ” attached to their 
names, which Merlo (KUntt und KUrutler in £bln, p. 563) 
suggests may probably mean maker of glass. Nothing 
seems to have been ascertained about the existence of the 
art in Spain between the Gothic conquest and the 13tb 
century, when it was practised at Almeria by the Moors. 

During the medieeval period France produced laige Media 
quantities of glass, as well in the form of vessels as in that paSod 
of window glass. The first were made on a large scale in 
Dauphin^ in the 14th centuiy. In 1338 Humbert the 
dauphin granted a part of the forest of Chamborant to a 
glass-maker on condition that he should furnish him with 
more than 3000 vessels of glass annually (Hitt. DeUph., 
il 363). In 1302 window glass wa^ made at Bezu le 
Foret, in the department of the Eure, for the king of 
France ; a fragment of a roll of accounts for that year is 
preserved in the Bibliothisque Nationale. Glass was also 
mode in Poitou, and a drageoir with the arms of Charles 
VIIL of France (1470-1498) has been en^ved by M. 

Fillon (Hart de Terre, &c.) which is believed to have 
been made in that province. 

Much glass was no doubt made for windows both in 
Germany and the Low Countries, during the Middle Ages, 
and in 1453 mention occurs of a fountain and four plateaux 
made for Philip the Good, duke of Burgundy, by a glass- 
maker of Lille; but if artistic objects were made, hardly any 
examples have been preserved. Glass-makers existed at 
Vienna in 1221 (Peligot, Le Verre, p. 342). In 1428 a 
Mumnese artificer set up a furnace in the same city, and 
another was established by another Italian in 1486, which 
it is said was still at work in 1563. How far these efforts 
to rival the manufactures of Murano may have succeeded we 
have no information, but contempcraneously the native 
artificers continued to produce articles for common use, os 
we may see by the woodcut in the edition of George 
Agricola De Re Metallica, published at Basel in 1561, re- 
presenting the interior of a glass-house. In this the tall 
cylindrical drinking-glasses known as wiederkoms, bottles 
with big bellies and slender necks, and retorts may be seen. 

A glass-house was founded at Daubitz in Bohemia in 1442, 
others in 1504 (Peligot, Le Vrrre, p. 343). 

In England vessels of glass seem to have been but little 
used during the Middle Ages ; they occur very rarely in 
inventories, and when they do, as in the Calendars of the 
Treasury of the Exchequer, they are usually described as 
mounted in gold or silver, or as painted, being probably 
enamelled glass vessels from Constantinople, Damascus, or 
Venice, objects rather of virtu than of daily use. It has 
even been asserted that there is no evidence that any 
description of glass was made in England before the 
I5th century, but in the roll of the taxation made at 
Colchester in 1295 three of the principal inhabitants are 
designated ‘*verrer”; and it would seem hardly probable 
that so many in such a town were glaziers only and not 
glassmakers. In the 14th century .^drew le glass wright 
is mentioned in the records of Great Yarmouth. In 1439 
(or 1447) English glass is mentioned in the contract for the , 
windows of the Beauchamp chapel at Warwick, but dis- 
paragingly, as the contractor binds himself not to use it. 

In 1485, however, it is mentioned in such a manner as to 
lead to the conclusion that it was dearer and presumably 
better than either ** Dutch, Venice, or Normandy glass 
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{pmMtic ArdikeehtTe of the Middle Agee^ by HadBon 
Tanker, p. 78). 

In Spain glais was made at Barcelona in considerable 
quantities in 1S24 ; and Almeria, according to an Arab 
anther of the 13th century, was famous for its manufacture 
of glass. In the 15th century the ei^rt of glass from 
llaroelona was considerable ; Jeronimo Paulo in 1491 says 
that glass vessels of various sorts were sent thence to many 
places and even to Rome. 

In the 16th century the fashion of using glass vessels 
of ornamental character spread from Italy into France, 
England, and the Low Countries. Henry VIIL had a 
large quantity, chiefly or wholly, it would seem, of Venetian 
manufacture ^ inventory in 1542, 
vol. xviiL ). This increasing use of glass led to the reflexion 
that large sums of money went annually to Venice for such 
wares, and to the question whether the manufacture .might 
not be carried on at home. We therefore find that about 
the middle of this century attempts were made to introduce 
the Venetian methods of manufacture into the several 
countries ; Henry IL of France established an Italian named 
fiducio at St Oermain-en-Laye, and Henry IV. in 1598 per- 
mitted two ^‘gentilshommes verriers from Mantua to settle 
themselves at Rouen in order to make verres de cristal et 
autres ouvrages qui se font k Venise. ” A like attempt was 
made in England about 1550, for in that year eight glass- 
makers from Murano addressed from London a petition to 
the Council of Ten at Venice praying to be excused from 
the penalties decreed by that body in 1549 against Venetian 
subjects who taught the art to foreigners {Cal. State 
Papers, Venetian, No. 648). The counoU allowed the eight 
workmen to remain until the end of the term for which they 
had engaged themselves. Other attempts followed : Stow 
says {Ohron,, p. 1040) that Venice glasses were first made 
in London by one Jacob Vessaline about the beginning of 
the reign of Queen Elisabeth, and in 1565 one Cornelius 
de l4annoy (or Launoy) was working in the pav of the 
Qoverument {CaL SltUe Papers, Dom.), Others, as 
Carre or Quarre, and Becku alias Dolin, from the Low 
Countries, were engaged in similar undertakings during the 
latter part of this century, but it does not seem that any 
great success was attained, as the importation of glass from 
Venice continued until long after. • 

These attempts to rival Murano seem to have been most 
successful in the Low Countries and in Spain. Ambrozio 
de Mongarda had a privilege in the former countiy to 
make ** voirres de cristal k la faschon de Venise,” which in 
1599 was continued to Philippe de Qridolphi ; his glass- 
house was at Antwerp. Qlass-works also existed at Li^ge. 
Much glass in the 16th centuiy was sent from Antwerp to 
England (Houdoy, Lee Verreries d la /aeon de Venise). 
This manufacture went on during the following centuiy, 
and many examples remain, more or less resembling the 
products of Murano. 

In Germany Ferdinand I. established a glass-house at 
Weidlingen near Vienna, which was to work in the Italian 
manner ; but no great success it would soem attended these 
efforts, partly no doubt because about the same time the 
native glass-makers struck out a new and original style of 
ornamentation for the great cylindrical beakers, sometimes 
20 inches in height, usually called wiederkom (come again), 
but which M. Peli^t says ought to be called willkomm 
(welcome). This was a somewhiat coarse but very effective 
system of painting in enamel such subjects as the emperor 
and electors of Germany, or the imperial eagle bearing on 
Its wings the arms of the states which composed the empire, 
ke. The earliest example which has been met with Uars 
the date 1553, but the system had great vogue, and con- 
tinued in use until about 1725. 

Spanish writers have not as yet acquainted us with the 
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precise means by which the Venetian methods of woriung 
were brought to their oonntiy ; but Gasper Bandroe in hb 
ChroaograpUa, published in 1562, says that the glaie made 
at Barcelona was almost eqnal to tlkt of Venice, and daring 
tlib and the next centnry large qnantitiee were exported. 
Venetbn glass was imitated in several other placee in Spain, 
and with considerable success, as several examples in the 
South Eensington Museum testify. The native forms end 
methods of working, however, went on contemporaaeonsly 
and it would appear do so down to the present day. 

The branch of glass-making in which the greatest rssults ~ ' 
were obtained in fianoe during the 17th century was that of 
the manufacture of mirrors. In 1665 the services of eighteen 
Venetians were obtained, and a factory established in the 
Faubourg St Antoine at Parb, and another factory was 
founded at Tour-la-Ville near Cherbourg. These were 
united and worked with great success ; plates which 
ornament the ^'Galerie des Glaces” at Versailles were 
made at Tour-la-Ville. In 1688 the process of casting plates 
of glass was first adopted in modem times (for the window 
glass of Roman times was cast) ; and thus it became pos- 
sible to make mirrors of dimensions which could not be 
attained as long as the plates were produced by blowing. 

The manufacture was carried on at St Goboin, still the seat 
of an immense production of glass. 

Englbh glass-making of the 1 7th century b distinguished 
by one of the most important innovations in the practice of 
the art which has at any time been introduced, that of using 
a large proportion of oxide of lead in combination with 
potash. Glass so made b more brillbnt than other kinds, 
and is known in England as flint glass,” in France os 

cristal.” The employment of lead as one of the ingredi- 
ents of glass was not a discovery, for it had been practised 
to a small extent and for certain purposes, as in the imi- 
tation of gems by the Rumans» and throngh the Middle 
Ages. Neither the date when flint glass was first made nor 
the inventor of the process is known. 

Sir Willbm Slingsby before 1611 {Cal, State Fapeie, 
Dom.) had obtained a patent for making glass with sea coal ; 
and in 1615 the use of wood for that purpose was forbidden 
by royal proclamation. How far thb proclamation may 
have been obeyed does not appear, bnt Sir B. Mansel, who 
held a patent of monopoly for glass-making from 1616 until 
about 1634 (and perhaps even later), states in 1623 that 
furnaces erected in London, the ble of Purbeck, Milford 
Haven, and on the Trent, had all failed, but that he had 
establbhed them successfully at Newcastle-on-I^ne. Pro- 
bably coal was used at this last place, and it seems not 
unlikely that flint glass may have been first made there. 
Merret, however, writing about 1665 (in hb edition of the 
Are Vitraria of Neri), says that glass made with lead was 
not in use in the English glass-houses on account of its too 
great fragility; but in 1673 Evelyn notes in his diaiv a visit 
to the Italbn glass-houses at Greenwich where glass was 
blown of finer metal than that of Murano,” and in 1677 a 
vbit to the duke of Buckingham’s glass-works (at LandMll)p 
^^where they made huge vases of metal as clear, pondanMN, 
and thick as crystal, also looking-glasses far larger and 
better than any that come from Venice.” From thb 
time much glass was made in Engbnd, and Dr Pocockeb 
who travelled in Germany in 1786, gives the preference in 
point of quality to Englbh glass over Bohemian. 

During thb century much art and labour were employed 
in Germany in the ornamentation of veesels for drinkmg^ 
such as goblets and wiederkoms. Sometimes they were 
painted in grisaille, the aubjects being battles, processiona, 
and the liln, sometunes engraved or etched ; common sub- 
jects are escutcheons with arms, views of citisB, dphen, isc. 
Many excellent artbts worked in these various stylss 
(Beckmann, Mist, qf InsesUums, iiL 209 ; Doppelinayr, 
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Nikrflbergikhe KikM&er^ p. 2S1| 238, te.), and QuAt works 
bfoaf^t kigh prices. Dr Poo^e mentions seeing some 
at Bispen, to which the glass-works formerly carried on at 
jpotodw had been removed, which cost from £100 to £150. 
Excellent material for these artistic efforts was famished 
by the Bohemian famaces ; the art was patronised by 
several German princes ; the celebrated Kunkel was in 
1679 director of the glass-honses at Potsdam, which were 
carried on at the cost of the elector, and where the beautiful 
mby glass was produced. Etching and engraving on glass 
was abo much practised in Holland. 

In Spain glass was made in 1680, at San Martin de 
Valdeigksias, in imitation of Venetian; and Barcelona, 
Yaldemoquada, and Villafranoa are named in a royal 
sdiedule of the same date, fixing the prices at which glass 
vras to be sold in Madrid, as places where wares imitative 
of Venetian were made. There was also an important 
manufactory at La Oranja (see Introduction to Cat. qf 
l^nUh Glass in South Kensington Museum^ by Seflor 
Biano). Some of the products of the Spanbh furnaces 
dosely resemble those of Murano, but rarely exhibit much 
beauty or much originality. Others again, attributed to 
Uie factory of San Ildefonso and to the 18th century, bear 
a very close resembbnce to some of the Dutch gloss of that 
period. 

Although during the 18t1i and earlier port of the 19th cen- 
tury progress was mode both in the purity and in the beauty 
of the material (especblly in the case of glass for optical pur- 
poses), and in the organisation and woming of factories, it 
was a period marked in no country by much of novelty or 
of artistic effort in the manufacture of glosa. M. Labmrte 
even goes so far as to say {Hist, des Arts Industriels^ iv. 
697) that in France in 1769 the fabncation of vases de 
verre” had so completely fallen into decadence that the 
Academy of Sciences offered a prise for an essay on the 
means by which the industry coula be revived. In the 
banning of the present century cut gloss was much in 
vogue, and was produced in England of great brilliancy, 
though the forms of the objcts often left much to be 
desired in point of elegance. 

The manufacture of coloured glass for windows was a 
consequence of the revival of Pointed architecture, and 
England, France, Belgium, and Germany have in this 
century rivalled each other in its production. 

The Exhibition of 1861 did not perhaps produce a more 
marked effect on any of the industrial arts than on that 
of glass. The progress made since that date in the 
fabrication of artbtic gloss wares (the vorrerie de luxe of 
the French) has been surprising, and at the present moment 
enlightened and enterpruing manufacturers of glass are in 
every country studying the products of the furnaces of all 
times and all countries, as their predecessors at Murano in 
that great period of the art — that of the Benaissance^id 
the relics of Roman glass-working (Biringnccio, Pircttechnia, 
Kb. iL) in order to glean from them lessons and suggestions 
of further advance in their art (a. nx.) 

The Manufactubx of Glass. 

Glass, in its ordinary signification, u a brittle, transparent 
compound produced by the fusion, at a very high tempera- 
tore, of silica (silicic acid) with one or more basic substances, 
one of which, in . all cases, must be an alkaline metal But 
the silicatas of sodium and potassium, whethi^ pqaiite or 
combined, being soluble in water, and also rea^ii^d on 
by other agents, are not in themselves suitable for most of 
the purposes to which glass is ordinarily applied. When, 
however, to these silicates, or to either of them, a siKcate 
of an alkaUne earth is added, the resulting b^y is not 
sensibly sflbcted by water or ordinaiy solvents ; and it is the 
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fused amorphous mass thereby obtained that alone is gisas 
in the restncted technical sense. Thus the definition given 
by Dumas that glass is a silicate of at least two metals 
belonging to different groups, one of which must be an 
alkaline metal, strictly embraces and limits all varieties of 
ordin^ glass. Boracic acid, a substance closely aUied in 
chemiem properties to silica, has a similar influence on the 
alkalies and alkalme earths, producing by their mutual 
fusion a transparent amorphous compound ; and indeed, for 
certain special purposes, a glass in which borates to a certaiir 
extent supplant silicates is need for optical purposes. TL| 
substances, however, which form the essential basis of a| 
varieties of common glass are (1) silica as the acid element; 
(2) soda or potash as the alkaline base ; and (3) Ume and 
oxide of lead as the alkaline earths. To the alkaline earths 
commercially employed there ought also to be added baryta 
and alumina, the former being used in the place of lead, 
and the latter being a common ingredient in certain kinds 
of glass. 

^e following tabular statement shows the bodies capable 
of yielding transparent glass 



Alkallno. 

Earthy. 

ColourloM. 

Oulonred. 

Siliot. 

Boracio add. 

Oxides of 
Potassium. 
Sodium. 

Oxides of 
Calcium. 

Load. 

Barium. 

Strontium. 

Magnesium. 

Aluminium 

Zinc. 

ThHlIium. 

Oxides of 
Iron. 

Manganese. 

Copper. 

Chromium. 

Uranium 

Cobalt 

Gold. 


Various authorities who have investigated the constitution 
of glass have endeavoured to ostablish a chemical formula 
for what they term normal glass. The results arrived at, 
however, by different investigators disagree among them- 
selves ; and the balance of opinion is in favour of the view 
that no such substance as normal glass exists, and that 
glass does not result from any definite chemical compounds, 
but b simply a mixture of silicates, with usually an excess 
of uncombined silica. The proportions in which the 
ingredients of glass are present, however, have not only a 
very great influence on the fusibility of the mass ; but these 
conditions also very materially affect the qualities of the 
substance. In general the more nearly the proportion of 
silica approaches the amount necessary to form definite 
compounds with the basic ingredients, the better and the 
more stable is the quality of we glass. The conclusion of 
Otto Schott in his investi^tion of the constitution of glass, 
that the simplest formula for glass is represented by 

yCa^ |rSiOs, may be accepted as a safe statement. 

The phenomenon of devitrification, which is exhibited 
most readily by glass of inferior quality, has important 
bearings on the chemical constitution of glass, as well as 
on the working of the material Devitrification is a change 
which may be induced in all varieties, but only with diffi- 
culty in the finer kinds of potash glaiss-- either by slowly 
cooling the glass from the state of fusion, or by heating it 
ia a mixture of sand and plaster of Paris till it softens, 
and then allowing it to cool by very slow degrees. Thereby 
it partly or entirely loses its Innsparent amorphous form, 
and by the formation of innumerable minute crystals it 
becomes opaque. Wsm such a change penetrates the 
entire mass it assnue a milky and porcelain-like appear 
ance, whence it is in HUn condition known as^ Bdamnris 
porcelain — ^the phenomenon having been first investfgatec 
by that observer. Devitrification renders the material mndi 
harder and less fusible t]^n the same glass in a transparent 
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widiticm ; and it is leas subject to fracture on the applica- 
tion of heat Accordiog to Pdoase» Splittgerber, and 
o^ori, dentrification results simply from a rearmogement" 
of the molMules into the crystalline form while the mass ia 
aoft| no alteration in the proportions of the constituents 
taking place concurrently; but Dnmas and his followers 
maintain, on the contn^, that in undergoing the change 
the glass loses part of its alkali, and that crystallisation 
t ikes place through the formation of compounds infusible 
lit the temperature esisting at the moment of ci^tallisation. 
These compounds may result either from the dissipation of 
alkaline matter or from the separation of the masa into two 
strata, ~that most highly alkaline retaining its amorphous 
condition more persistently tlian the other more siliceous 
portion. 

The physical properties upon which the great value and 
utility of glass principally depend are (1) its well-known 
prevailing transparency combined with a brilliant lustre and 
great harness; (2) i^s fusibility at a high temperature; 
aud (3) its softness and viscosity at a red heat, whereby it 
can he moulded and otherwise worked with facility into 
any shape desired. Of great value also is its resistance to 
the induence of common solvents. Properly-made glass is 
not sensibly acted on by any of the acids except hydro- 
ilueric acid, which attacks it powerfully, combining with 
and removing its silica. Water affects glass so feebly that 
for practical purposes its action may be disregarded ; but 
when it is submitted for a prolonged period to water at a 
high temperature, it is slowly dissolved Even prolonged 
exposure to moist air so acts on glass, particularly on liighly 
alkaline varieties, that the surface becomes clouded and 
obscure, and the beautiful iridescout scaling off observable in 
ancient glass is due to the exposure of the substance for 
long ages to the influence of moist air or damp eartL 

Uiass is an extremely bad conductor of heat, and from 
that property springs, in great measure, its brittleness. 
Owing to this imperfect conductivity it necessarily results 
that a mass of glass, or a glass object cooling from a state 
of fusion, becomes cooled and set or solidifled on its outer 
surface before the internal molecules have parted with their 
heat, contracted, and established themselves in a stable re- 
lation to each other. The solidification of the superficial 
stratum thus necessarily hinders the contraction of the 
internal portion of the mass, and as the internal molecules 
cool down a state of teusion is created, the central portion 
tending to draw the surface stratum inwards with a force 
held in check by the strain in the contrary direction of the 
outer range of molecules. In this condition a very moderate 
impact is sufficient to determine the fracturo of the glass. 
The high degree of brittleness which results from unequal 
cooling is exhibited in a very marked manner by the philo- 
sophical toy known as “ BuperPs drops.” Such pear-shaped 
masses of glass are prepared by allowing molten glass to 
fall, drop by drop, into cold water, when the drops assume 
a^ more or less spheroidal form, with a finely tapering point. 
Of course a veiy sudden and rapid cooling of the surface 
takes place, while the interior is still at a high temperature, 
and correspondingly much dilated, the consequence of which 
is that a state of great tension is established between 
surface and centre. The breaking off of a small portion of 
tlie tail is sufficient to destroy the equilibrium established 
between the hard superficuJ and the dilate internal 
molecules; and immediately the whole mass is shattered 
to dust with explosive violence. Excessive brittleness is 
overcome by the operation of annealing to which glass is 
subnutted, — a process which has been explained under 
Ahkbaung, and which will be further referred to in deal- 
iog with a method of tempering or liardening glass which 
has been introduced by de k Bastie withm the last few 
foaM. 


It is difficult to give a conahtent and qrstematio view el 
the man^actnre of glassy beoause not (mly chemical ocn- 
etitution, but the medianieal operatioDB by which elaia is 
prepared, and the purposes to which the material is ap- 
pli^ have also to be taken into consideration. A fpod 
classffication, from a chemical point of view, is that ^ven 
by Stein (in Bolley’s Technologie)^ who distinguishes three 
classes : — 

(1.) Glass coutainiug one or two bases belonging to the 
same group. This claM embraces onl^ the soluble silicates 
which do not fulfil the ordinary functions of glass. 

(2.) Glass with several bases which belong to different 
groups, comprehending two classes: — (1) calcium glass, 
under which come sodium-calcium glam and potassium- 
calcium glass; and (2) lead glass, which constitutes ordinary 
flint glass or crystal and strass. 

(3.) Coloured and opaque glass, of which there are also 
two classes, — the first embracing the varieties of transparent 
coloured glass which may belong to any of the above classes, 
with the addition of colouring oxides, and the second being 
devoted to the various kinds of opaque glass. 

The raw materials of the glass manufacture embrace the 
following principal ingredients. (1.) Silica is used in the 
forms of pure quartz (for very fine qualities of glass), crushed 
sandstone, pulverized flints, and especially sand of degrees 
of purity varying in proportion to the quality of the gloss 
to be made. The finest iron-free sand in the United King- 
dom ie obtained from Alum Bay in the Isle of Wight, from 
Lynn, Norfolk, aud from Leighton Buzzard, Bedfordshire; 
but much pure sand is imported into the United Kingdom 
from Fontainebleau in France, from Belgium, and otlier 
localities. (2.) Lime is employed in the form of chalk or 
marble, either burned or uuslaked, and it also must for 
colourless glass be free from iron impurities, Of (3.) potash 
and (4.) soda any of tbe ordinary salts except chloride^ 
but especially tbe sulphates and carbonates, are indifferently 
utilized, the point of real importance being here also the free- 
dom of the compound from contamination when fine glass is 
being made. At no very remote date kelp was the principal 
source of soda alkali in glass, but this is now entirely dis- 
used, and the principal source of potash is the salt mines 
of Stassfurt and Leopoldshall in Prussia, and at Kalusz in 
Galicia. Both potash and soda are frequently constituents 
of the same glass ; but glass made from potash is free from 
the decided sea-green tinge which invariably is seen in soda 
glass, although the latter is the more brilliant in lustre. 
(5.) Lead is the characteristic ingredient of a distinct class 
of glass of which ordinary flint glass is the type. It is 
usually employed in the form of minium or red lead 
( 2 Pb 0 ,Pb 02 ), partly on account of its fine state of division 
and partly l^cause by giving off oxygen it helps to purify 
tbe metoL (6.) Baryta and witherite or baric carinate 
have been introduced with much success as a partial sub- 
stitute for alkali in soda or potash glass, and for n part 
of the lead in ordmary flint glass, aud in all probaltti^ 
barium compounds are destined to occupy a much Mca 
importaut place in glass manufactures than hitherto tliqr 
have done. (7.) Gullet or waste and broken fragments it 
the specdel kinds of glass to be made is an important and 
essential ingredient, being added to the extent of about one- 
third of the whole charge in the melting and preparation of 
glass. These materials constitute the essejtial ingredients 
which go to the formation of glass. In coarse varieties, 
such as bottle glai^ alumina and iron are present, 
but their presence simply results from the infenor and 
impure nature of the taw materials employed, and are 
neither essential nor desirable. Some portion of alnmina 
too is taken up from tbe pots in which the materiah 
are mdted. Bleadiing or oxidizing amnts are iIm 
employed to produce a high degree Si ootonrleosneoa ia 




daar gists, sod for this paipose peroxide of manganese, 
arsenions acid, and nitrate of potash are the materials gene- 
rally need. These bodies oxidise oarbon oomponnds which 
may be present, and neutraUse to a large extent the colour 
yidded by iron by converting its protoxide into peroxide. 
Too mnch manganese, however, gives the nlass a reddish 
tinge, and excess of arsenic produces a milky cloudiness. 
The various substances employed to produce coloured and 
epaque varieties of glass will be enumerated when these 
tpecial kinds are described. The requisite proportions of 
the raw materials ground and prepared are intimately mixed 
with the aid of a mixing apparatus, and in this form con- 
stitute the ^^batcL” Formerly it was the habit to frit or 
partially decompose and fuse the ingredients in a form of 
reverberatory furnace called a calcar arch, but since the 
use of kelp was abandoned that operation is no longer 
essential, and generally the well-mixed batch is placed at 
once in the melting pots, or the tank in the case of tank 
furnaces. 

Mdting PoU, — These pots or crucibles are made of the 
finest fire-clay, that from Stourbridge in Worcestershire 
being exclusively used for glass pots in Great Britain. 
Great care is requisite in the selection, and in cleansing the 
clay from extraneous particles, the presence of which, even 
in the smallest degree, will injure the pot. A fine powder 
procured by grinding old crucibles is generally mixed, in a 
proportion seldom larger than a fourth, with what is termed 
the virgin clay. This mixture dries more rapidly, contracts 
less while drying, and presents a firmer resistance to tho 
action of the fire and alkali used in the composition of glass 
than the simple nnmixed clay. These ingredients, having 
been mixed, are wrought into a pasto iti a large trough, 
and carried to the pot loft, covered in such a way as to ex- 
clude dust and other minute particles. Here a workman 
kneads the paste by trampling it with his naked feet, 
taming it from time to time until it becomes as tough as 
putty. It is then made into rolls, and wrought, layer upon 
layer, into a solid and compact body, every care being taken 
to keep it free of air cavities, which would, by their 
expansion in the furnace, cause an immediate rapture of 
the pots. After pots are made, very great care is necessary 
to bring them to the proper state of dryness before taking 
them to the annealing or pot arch. lu drying they com- 
monly shrink about 2 inches in the circumference. When 
pots are made during summer, the natural temperature is 
sufficient for drying them ; but in winter they are kept in 
a temperature of from 60* to 70* Fahr. They remain in 
the room where they are made for a period varying from 
nine to twelve months. Being afterwards removed to 
another apartment, where the heat is from 60* to 90* Fahr., 
they are kept there for about four weeks. They are then 
removed for four or five d'iys, more or less, according to 
their previous state of dryness, to the annealing arch, which 
is gradually and cautiously heated up till it reaches the 
temperature of the working furnace, whither, after being 
sufficiently annealed, they are carried as quickly as possible. 
Pots last upon an average from eight to ten weeks, and 
form a costly item in the manufacturing operations, 
as each pot is worth on ea average about XIO ; and many 
of them, notwithstanding dl core^ crock and give way as 
soon as they are placed in Ike roslliiv (iunce. For all 
varieties of glass, excepting lead mn pots in the 
form of a truncate cone, as rcpwionlod m fig. 1, are em- 
ployed ; but for flint glass a covered pot with an opening 
at the side, as shown in fig. 2, is essential. Dr Siemens 
proposed a form of melting pot divided into three compart- 
ments, tho materials being melted in the first, and passing 
into the second by an opening at the lower part of the 
nartitioD, where the metal was to be fined wnd freed from 
indnded air-babbles, and afterwards to pass by a like , 


opening to the third compartment, whence it was to be 
drawn for working. The specific gravity of the charge in 
the first compartment would rise in proportion as the 
materials melted and became homogeneous in stnictai^. 
Therefore the metal would sink in proportion as it melted ; 



Fig. 1.— Crown-Glasi Pot Fig. 2.— Flint-GIsss Pot 


and the best melted portions pass into the second corn* 
.partment, in which, under the influence of the direct fur- 
nace heat, it would be cleared. There, similarly, the per- 
fectly fined glass falling to the bottom would pass into the 
cooler working compartment, which is protected by a cover- 
ing cap. Dr Siemens’s idea bos been practically developed 
in his continuous tank referred to below. 

Fumacei,-—A glnss-melting furnace or oven is a modified 
form of reverberatory furnace, which ossuinea many different 
shapes and arrangements according to tho kind of glass to 
the manufacture of which it is devoted, and the natore 
of the fuel used. As regards the latter cause of difference 
it may be noted that, while coal is the principal fuel em- 
ployed in Groat Britain, dried wood and peat are extensively 
consamed in Germany, and in modern times gas furnaoea 
on the Siemens and otW principles are being freely intro- 
duced. In the construction of a furnace the principal 
objects to be kept in view are not only the production m 
maintenance of nn intense heat, but its uniform distribution 
throughout the furnace, and the bringing of the charges of 
glass materials directly under its fusing influence. The 
form assumed by meltinu furnaces is, in general, square or 
oblong for sheet and plate-glass making, and circular in 
English flint-glass making. The fire-space or grate occupies 
the centre of the furnace, and the fire, when fuel is used for 
direct heating, is either fed or stoked from both ends, or raised 
from under the bars by a patented method. The fire-gnte 
is usually on a level with the floor of the house in which it 
is erected, but under it is an arched subterranoan passage 
forming the *'cave” or ash-pit, both ends of which extend 
to the of)on air outside the glass-house. The fire-grate bars 
are placed in the top of this arched passage, which thus 
serves as a canal for the atmospheric air required to main- 
tain combustion within the furnace ; and for regulating the 
admission of air, and so controlling Ae heat, there are doom 
at both ends of the archway. In some cases two sudi 
arched passages at right angles to each other, and intersect- 
ing at the fire-bars, are constructed, so that either can be 
used according to the prevailing direction of the wind, Ac. 
In general no flue or chimney is directly connected with 
the furnace, the only exit for the products of combustioo 
beiug the working holes, aiid thus the heat is directed 
aniund and over each pot placed opposite a working hole 
in the furnace. Within lbs fiunaoe, around the grate sporo 
in the case of circular fnnmeas, w on both sides of it in 
quadranralar furnaces, is « xstad bank or narrow platform 
termed siege,” on whiok Ac melting pots are placed. 
The number of pots arranged In a furnace vaiy from foor 
to ten, and each is reached either finr charging or for work- 
ing off the prepared metal, by means of ** working hohs” 
in the side of the furnace situated directly over the pota. 
The general form and construction of a six-pot crown-glass 
furnace, which jdso may be taken as the ty^ of sheet and 
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Flili Y. farnacem, is shown in Plate V., where flg. S is a 

groand ]^n at the level of the siege of a oommon form of 
rarnaoe, while in fig. 1 is seen a front elevation of the aime 
(unaoe, 2, and 3 being the working holes, 4, 0, 6, and 
7 pipe-boles for heating the blowing jpipes, and 8, 9, and 
10 foot-holes for mending the pots and sieges. The f nmace 



Fio, 8.— Section of PlInt-OlaHs Furnace. 


is covered with a low-roofed crown or dome, and the whole 
structure is bound together with a S 3 r 8 tem of iron bars. The 
materials used in the construction and lining of all furnaces 
must be selected with the utmost care, and built with 
special regard to the enormous temperature to which the^ 
are subjected. Formerly a fine-gmned purely siliceous 
wmdstone was much used, but now the principal materials 


are large moulded bricks or blocb of fire-clay of the Mai 
infusible and refractory description. For the crown of tim 
furnaces used in plate-glass melting Dinas silica blodi 
employed. In laying the blocks and throwing the ardhss 
no mixture containing lime can be used, but only firaday 
or Dinas sand, in ar small quantity as possible. Should 
any of the materials ef the crown of the furnace gradually 
fuse under the influence of the heat, the droppi^ of the 
molten matter into the glass-pots is the cause of most 
serious annoyance and loss to the manufacturer. 

An English flint-glass furnace furnishes the type of chv 
oular furnaces. Usually a large number of pots, sometimes 
ten, are provided for in such a furnace, because, the objects 
made in flint glass being in general of small sis^ the metal 
is worked off only slowly, and a large number of glass- 
blowers can be accommodated at the separate work-hohsi 
The arrangements of the cave and fire-grate are the same 
as in the case of square or oblong furnaces, but flint-glass 
furnaces differ from the prevailing rule in others by being 
provided with a system of flues aud chimneys, one flue being 
placed between each pair of potr The general ap[>earaDoe 
presented within a flint-glass house is illustrated in Plate Piiis 
VI. fig. 1 ; and the accompanying woodcut (fig. 3) is a sec- 
tional illustration showing the construction and internal 
appearance of a seven-pot furnace. The furnace is com- 
posed of a double arch or vault springing from strong 
pillars or abutments 66. The space c, between the outer 
arch and the vault proper of the furnace d, is a common 
receptacle for the flues j^led from within the furnace, aud 
the products of combustion escape by the chimney i 
The work-holes are at h, and at that place the furnace wall 
is taken down when a pot requires to be removed and 
renewed. The **oave” or air canal is seen at a u tlie 
fire-grate, stoked in this case from one side only ; I shows 
openings at which the blowing tubes are heated ; m 
is an opening for cleaning the flues ; and a is the bank 
or siege wiw the position of the pots indica^ Fre- 
quently instead of being arched the outer portion of the 
furnace is carried up in the form of a wide truncated cone 
or open chimney stalk, and in other cases short separate 
chimney stalks are built for each flue terminating within 
the glass-house, which itself forms such an open-topped 



Figs. 4 and 5.— Siemeni*! ContUraoiit Tank Furnace. 


none er diinmqr. Of course in osses where such separate 
snmll ehimnqte provided no second or outer vault is 
raauired. 

In the year 1861 Dr C. W. Siemens introduced a form 
of fumnoe in which the use of melting pots was altogether 
abandoned, and the batch was introduced into, melt^ in, 
and worked from a tank which oconpied the whole bed of 
the fnnnaoa. This furnace he heated from the sidea hy 


means of his well-known regenerative gas system described 
under Fubnaox and Ibow. In 1872 he effected a further 
development of the tank fumaoe by dividing the terik, 
on the principle of his melting p^ by means of two 
floating bridges or partitions into three compartment^ nnd 
thus he dalmrated what ii tenned 'Biemena'a patent emi- 
tinuons melring furnace. Of thb improved fmmaea 4 
Aowb a longitudinal aeotioQ, and fig 5 b a tranifsrsa 
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sectiou. A is the melting compartment, B the refining 
compartment, and C the working-out compartment. The 
compartment A is fed with raw material (or batch) through 
the door D at the back end of the furnace ; it is separated 
from the compartment B by the floating bridge £, under 
which the partially melted glass passes to reach the latter. 
In the compartment B the metal, by the influence of 
the higher temperature maintained on its surface, is com I 
pletely puriflod, and sinks to flow under the bridge F in a 
complete workable condition. Suitable provision is made, 
by means of air-passages, to keep the sides of the tank ol 
the requisite temperature to prevent any egress of glass 
through them, and the floating bridges K and F are renewed 
as often as necessary. The regenerative gas furnace is em- 
ployed, and the gas and air ports H IF, leading from the 
regenerators I I' respectively, are arranged along each side 
of the tank, so as to cause the flames to play across the 
furnace. The temperature of the diflfercnt parts is regulated 
according to the various stages of preparation of the glass 
in the several compartments, this regulation being elTected 
by constructing the gas and air jioris of larger diinensioiis, 
or increasing their number, whore the gicatest heat is re 
quired ; it is also facilitated by means of division walls (not 
shown in the figures) which may be built over the floating 
bridges to separate the compurtiiients. The teuqieratnrc 
of the working-out compartment C is contndlod bv regulat- 
ing the draught of the furnace chimney, by diminishing 
which more or less flame must necessarily jniss from B 
over the floating bridge Fiiito C, and through the woiking 
holes M, The jirinciiial advantages resulting from the use 
of the continuous melting furnace are the following - 

1. An lucimscd ol |»rodu«*tion, as ilu* lull iiulting hfut 

mil) lx* enqiloYrd witliout intcrru|tlioii, wliil^t with tlic ohl iiicthod 
ot inciting iiiMi In iuilt tiiiic is lost li) <‘ooliiig and settling tlic inctal, 
the woiUiiig it out, and the re-heatiiig ol the furnace. 

2 An economy in working, us mil) half the iiiiniliei ol men uie 
re<iuiicd for the melting operations. 

3. A greater diiralulitv of th<* tank and fmnaee, owing to tlu 
uniform tempeiature to vhieh tliey uie suhjeetetl. 

4 A much givaU ‘1 legulaiity ol i\orking, and more uniloim 
quality of the jirodm t than in other fiiniiKes 

5 Foi th(‘ niamiiactuie of whuIonn glash, the eoinjiaitment (<innv 
Ik* .so uiraiigod that the blowms eaii woik without inteileniig with 
the gatlieieis , this would do uMuy iMtli the sepaiate Idowiiig tiii' 
naee now in use. 


Although the Siemens regenerative gas firing is generally 
used with tank furnaces, that system is not cs.senlial to the 
successful working of tanks. Mr Archibald SLoveiison of 
Glasgow hris [latentcd a tank furnace fired bycoiiiiiion coal 
from one end, with working holes on the other three sides, 
and furnaces on this principle are worked m a perfectly 
8atisfa.ctory manner with much ecoiioniy of coal and working 
room. Tank furnaces are used principally in bottle works 
and in the manufacture of rolled plate. The following 
statement shows the extent to wlncli Siemeii.s furnaces and 
tanks liave been introduced by ir.anufactiiieis. 
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Formerly it was the habit that to the sides or wings of the | 
maiq melting furnace there were attached calcar or fritting | 
arches, annealing ovens, pot-firing arches, and other sub- i 
aidiary furnaces required in certain stages of glass manu- I 


factiire. These were heated by flues lending from tbe fire- 
space of the principal furnace; but such a practice is 
now generally abandoned, and distinct furnaces or ovens, 
arranged and fired according to the necessities of the cose, 
arc provided instead. In the manufacture of common 
bottle glass, however, for which highly impure materials 
are used, it is still the practice to prcimre a frit in a side 
arch occasionally attached to the melting fiirnaca 

The whole of the pots in a common furnace are 
charged or filled with the prepaiod “baUdi” at the same 
time. Immediately the li('.at is fon‘ed, and the stoking 
must thereat ter be carefully ruguluted to maintain the 
high temperature. As the mass begins to fuse it settles 
down and occupies considerably less space in the pot, to 
W'hich thereon a second ipiantity of material is added, and 
generally a third portion is subsequoiitly filled in so as to 
have at the close of the melting proccs.s a.s large a quantity 
of metal as possible. When the fusion is complete a scum 
con:po.sod of iincoinbined salts, and known as glass gall or 
saiidiver, ri.scs and collects on the surlace. It consists 
almost entirely of sulpliiite of soda, with sulphate of 
lime, and a siimll percentage of chloride of sodiuiii. This 
scum of glass-gall is carefully leniovoLl with a jmrforatod 
scoop, and the heat of the turnace is thou forced to the 
most intense degiee with the view of reiidoriiig the metal 
as fluid and limpid as ]H)Hsible, so as to free it irom all 
included gaseous bubbles which it still coiituiiis. This 
jirocess of “fining,” “reliniiig,” or holr-stoking, as it is 
indiirerenlly termed, involves a temperature i\liich is esti- 
mated in certain eases to reach from 10, (UK)’ to 12,000“ 
Fahr. ; and the oper.itioii is sometimes assisted by stirring 
the inulien mass with a pole of wood, in a manner analogous 
to the poling of cop)ier in the refining of that metal. 
Throughout the o])eration of melting, test pieces are periodi- 
cally withdrawn trom the [lots for the [mrpose of obseiving 
the jirogress and condition of the glass. When it is found 
that the vitrification is complete and the object of refining 
fully accoinplislqN, the heat of the iurnace is considerably 
reduced, so that tlie glass may bo bi ought into that condition 
of viscosity in wliicli it is capable ot being worked. In 
contradistinction to tlio refining or liot-stoking jieiiod, this 
Lsknowm as cold-stoking 

Oiass Woiktufj. — The means by winch melted glass is 
caused to as.siinie its vaiied forms tor use are (1) by blow- 
ing; (2) by ca.sting ; and by [ire'^sing in moulds — an 
operation in which the other two piocesses may be partly 
combined. Minor manipulative proces.scs winch do not fall 
under any of these lo ads are called into action ; but these 
are for the most jiart iiuTely subsidiary to the others, ivhich 
really comprehind all llie lines along w'hich the formation 
of glass proceeds. 

1 laving regard principally to the forms into which glass 
is worked and the use.s to which it may bo ajiplied, the 
following classitieatioii embraces the principal departments 
of the glass-making industry, 

I. Flat glass. 

C'ri)wu glass. 

Sheet glass 

1*1 ate glass 
11. llolluw glass. 

Flint glass, blown. 

. Bdheniiaii glass. 

Venetian glass. 

Bottle glass 

•Shg glaH.s ( Britten’s). 

Tulie and gauge glass 
111. Pre.ssed and massive glass. 

Flint glass. 

Oj)tieal gl.i8S. 

StrasH. 

Bod glass, maibles, and beads. 

IV Coloureu, opaijue, and enamel glass, including glass 
mosaics and not cast poo i lain, Ac- 



660 

So far as they involve distinct manufacturing processes, 
these varieties of glass will be here noticed in the above 
order. Such of the divisions as result from the application 
of special methods of ornamentation, and as come under the 
head of art glass, do not fall within the scope of this article. 

('uowN Glass. — This, with sheet or cylinder glass, forms all 
ordiuary blown window glass. Both varieties are precisely the 
same in composition, being a mixture of sodic and calcic sdicates, 
and differ only in the manner in which the sheets of finished 
gIa.MR arc produced. The raw materials employed for this and all 
oUier kinds of glass vary within rather wide Hmits, and, as ^eady 
explained, the form in which the sodic and calcic compounds are usca 
may also be varied The following com{x>sition of batch for window 
glass must therefore be regarded os only one out of very many 
mixtures in use : — 

Sand, pnriflod ino paits. 


Chalk, or limestone 85 to 40 

Salphate of soda 40 to 45 

Cullot 50 iu 150 


To these materials a minute pro]:K>rtiou of white arsenic and peroxide 
of manganese, as bleaching agents, may also be added. 

Grown ^lass was, in the earf^* part of the present century, the only 
form of window glass mode in Great Britain, and consequently it was 
generally recognized as Knglmh window glass, having been manu< 
factored only on a very limited scale in any other country. Since 
the introduction of sheet-gloss making, the crown-glass industry has 
steadily declined, and now its manufacture may be regarded as 
firactioally a thing of the past, not mon^ than one or two crown fur- 
iia(‘es being in operation. Seeing that it possesses litlle more than an 
historical intorost, it is now unnecessary to enter into much detail 
os to the processes emj)loyed in the manufacture of crown gloss. 

The inetAl being brought to a proper condition for working, the 
* * gatherer ” dips into the pot of mebd aU iron pijie or tube, 6 or 7 
feet in length, of t}iesha|>o shown in fig. 6, lieateu at that end whi(‘h 
takes up the glass, and, by turning it gently round, gathers about 

Fjg. G.— Blowing Tube. 

of liquid glass on the end of it Having allowed this to cool for a little, 
he again dips the rod into the pot, and gathers an additional quantity 
of Irom 2i to 3 tb. This is also pejinitt'd to cool as before, when the 
operation of dipping is apiin repeated, and a sufficient quantity of 
metal, from 9 to 10 lb weight, is “gatheml,*’ to form what is teclmi- 
cally called a table or sheet of glass. The I’od, t bus loaded, is held for 
a few seconds in a ]>crp(*ndiGular position, that the metal may distri- 
bute itself equally on all sides, and that it may, by its ow’ii W'eight, be 
lengthened out beyond the rod. The operator then nioul ds the metal 
into a regular form, by rolling it on a smooth iron plate, called the 
iiiarver,’* a tcnn corrupted from the French word tmrhrc. He then 
blows strongly through the tube, and thus causes the led-hot mass of 
glass to swell out into a hollow ]iear-sha]ied vessel. The tube with 
the elongated sjdiere of glass at the end of it is then handed to the 
blower,” who heats it a second and third time at the furnace, ]U'esB- 
ing the end, lietween each Idowiiig, against tlio bullion bur, so called 
from the part thus pressed forming the centre of the sheet or “buirs 
eje,” and by the dexb'rous mauu^emeut of this operation, the glass 
is brought into a somewhat sphencal form. The blower now' lieuts a 
tbiid time at the bottoming hole,” and blows the metal into a tull- 
sizod flattened splieroid. When this }>urt of the process bos been 
completed, and the gloss has l>eeu allowed to cool a little, it is rested 
on tlio ^‘easber box, and an iron rod, called a “pontil” or punty 
rod, on wdiich a little hot metal has been previously gntbeivd, is 
applied to the flattened side, exactly opposite the tube, which is de- 
tached by touching It with a piece of ii-on, dipped iKjforehand in cold 
water, leaving a circular hole in the glass of about 2 iiiehes diameter. 
Taking hold of the punty rod, the workman pr«*sent8 the glass to 
another part of the furnace called the ” nose hole,” where the aper- 
ture made by its separation from the tula* is now presented and kept 
until it has become sufficiently ductile to lit it foi the operation of 
the flashing furnace. Wliilst here, it is turned <lcxterously round, 
slowly at first, and afterwards with increasing rapidity; and the glass 
yielding to the centrifugal force, the aperture just mentioned becomes 
onlaiged. The workman, taking gi'eat '*aie to preserve, by a regu- 
lar motion, the circular figure of thegl.iss, procee<ls to whirl it round 
with incmasing velocity, until the aperture, suddenly flies open with 
a loud niffimg noise, which has liecn aptly compared to the unfurl- 
ing of a flag in a strong breeze ; and the glass becomes a circular 
plane or sheet, of fet diameter, of equal thickness through- 
out, except at the jxiint called the bullion or bull's eye, where 
it is attacned to the iron rod. The sheet of glass, now fully ex- 
panded, is moved round with a moderate velocity until it is 
sufficiently cool to retain its form. It is carried to the mouth of the 
Hln or annealing arch, where it is rested on a bed of sand and de- 
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tushed from the punty rod by a iheata. The dieet or taUe i. than 
lifted on a wide pronged fork, called a faucet, and put into the arch 
to be temiKired, where it is ranged with many others set up edge- 
wise, and supported by iron frames to prevent their bending. From 
400 to 600 tables are placed in one kun. A skoteh of the interioi 
of a crqwn-^ass house, dunng the progress of these operationB, has 
been given in Plate VI., tig 2. The kiln having been clayed up, 
the fire is permitted to die out, and the heat diminished as gradually 
as possible. Wlieii the glass is properly annealed, and sufficiently 
cold to admit of its being bandied, it is withdrawn from oven 
after the removal of the wall built into the front of the arch, and is 
then quito ready for use. The largest sized tables of crown glon 
made will cut into slabs 80 inches across, from which squared pieces 
measuring 88 by 24 or 35 by 25 inches may be obtained. 

Sheet Glass, as already mentioned, is the same in composition 
as crown glass, which it has now entirely supplanted. The success 
of sheet glass is due principally to the fact that it can be produced 
in sheets of much greater dimensions tliau is possible in the coso of 
crown glass ; it is free from the sharp distorting strisB and waves 
common in crown class ; there is no loss of glass as there is with tlie 
buirs eye of crown ; and modem improvements effected in the manu- 
facturing process leave little distinction iu brilliancy of surface be- 
tween the two qualities. Sheet glass is made on the greatest scale in 
Austria, Germany, and Belgium, and it was long distinguished in 
the .British market os German sheet glass. In 1882 Chance of Bir- 
mingham and subsequently Hartley A Co. of Sunderland introduced 
the manufiicture into England, and in the hands of those firms, as 
well as of others who followed in their footsteps, the iudustiy 
prospered and developed, till it has now attained dimensions eciual 
to those it lius lenchcd in most of the Continental nations, where the 
art was long estublisbed before it came into use in England. 

Sbeet-gla*»M making involves two principal opemtions, — (1) the 
blowing of the (‘ylinder, and (2) the oj>eiiing, flattening, or spread- 
ing of the gloss. The structure and internal arrangements of the 
melting furnace is practically the same as in tlio case of crown glass. 
The orainary tyjw of oblong furnace usually contains 10 pots— 6 in 
each side of the lire-grate — each ])ot being of a capacity of about 1 
ton or 22 cwt. of metal. Radiating from the work-holes, and raised 
about 7 feet above the floor level, or a correspondingly deep sunk pit, 
ai*o ten long stages with an o])en space between each siiflicient to 
allow the workman to swing about Ins long tube freely in forming 
the elongated c\ Under of g]as.s. Fig. 7 is a ground plan of a 
common shcet-glnsa furnace 
and singing of planks c, at 
the extremities d of which art* 
placed a tub of water and a 
wooden moulding-block. In- 
stead, however, of having 
tbesc stages erected in front 
of tlio melting lurinice, it is 
now a common juTicticc to 
gather and block tlio gloss at 
the melting fnrn.'if’c, and 1o 
blow It in front of a separate 
oblong rcbontiiig or blowing 
furnace, from each 0))ening 
of W'hich the w’ooden stage 
runs out over a lut excavated 
to the dejith of 7 feet or 
thereby. Common bricks may 
bo used for tbo construction 
of this reheating furnace, as 
the heat required in it is by 
no means intense. 

Jfhwinff,-'Tho charge or 
batch requires about 16 liours 
to melt, and other 8 hours are 
conBumed in cooling it to pjo 7 _pi.^ 
the working consistency. 

When tho metal is i*eady for trorking, the workmen take their 
stations, each having his own pot nnd stage and also an assist- 
ant, and commence making the cylinders. After gathering the 

a uantity of metal required (which on an average amounts to 20 lb), 
10 workman ]ilaces it in a liorizoiital position in the large hollow of 
a wooden block (tig. 8), wliieh has been hollowed so that, when 
the workman turns the metul, it shall form it into a solid cylindrical 
mass. In the moantime, the assistant, with a sponge in liis hand, 
and a bucket of water by his side, lots a fine stream of water run into 
the block, which keeps the wood from burning, and also gives a 
brilliancy to tlio surfaeo of the glass. The water, tho moment it 
Gomos in contact with the glass, is raised to tho boiling point, and 
in that state docs no injury to the metal ; but it is only when the 
metal is at a high temperature that such is tho case; for, whenever 
the glass is cooled to a certain degree, it immediately cracks utod 
coming iu contact with water. VTicn tho workman perceives that 
the mass of metal is sufficiently formed and cooled (fig. 9)i he 
raises tho pipe to his mouth at an angle of about 75 degrees, and 
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comnienoes blowing it, at the auue time continuing to turn it in the 
wood block, till he mrceivee the diameter to be of the reqniaite dimeu- 
aions (fig. 10), whic^ are luiually from 11 to 16 inches. The workman 
then reheats this cylindrical mass, and, when it is sufficiently softened, 
commences swinging it over his head, continuing to reheat and swing 
till he has made it the desired length, which is commonly about 46 


toning kiln, which consists of two chamben built together, the one 
for flattening tho cylinders, the other for annealing the sheets, the 
former being kept at a much higher temperature than the latter. 



inelies. It is now a cylinder of say 4.^> inches long by 12 liichcB in 
diameter, one cud being closed, and the other having the pijie 
attached to it. The workman begins to open the end whidi is closed, 
for which purpose ho encloses the air in the cylinder, by stopping tlie 
aperture of the pipe with his finger ; and then placing the close end 
ot the cylinder towaixls the fire, it becuiiies softened, wliile at the 
same time the air witliiu is expanding, and, in about thirty seconds, 
the softened glass at the extremity of tiie cylinder gives way, forming 
an aperture as in fig. 12. The workman then turns the cylindci i cmnd 
very tmickly, and, by keeping tlie o])cned extremity wariii at the same 
time noshes it out {Kirfectly straight os at //, fig. 13. If the hurst edges 
are ragged in appearance they are trimmed by cuttmg with a pair of 
scissors before finally expanding. The bursting of the end of a tli ick 
heavy cylinder has to be determined hy allowing a glowing drop of 
glass to fall on the spot to be bur^t belbre presenting it to the lire. 
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Fig. 12. 


Fig. j:;. 


The other end, which is attached to the ])ipc, has now to be cut oil, 
and is done in the following maimer. The workman, having guthei ed 
a small quantity of metal on the pontil, diuws it out into a thread 
of about one-eighth of an inch in diameter, laps it Knind the pipe end 
of the cylinder, and, after letting it remain there for about five 
seconds, withdraws it suddenly, and immediately a]qilie8 a. cold iron 
to the heated part, which occasions such a sudden cunt ruction, that 
it cracks off where the hot string of glass has been jilaced round it. 
Another method is to dmw a semi-cylindncul rod of iron f (Ug. 13) 
heated to redness around the line d of desired fracture, and a dni]» 
of water then allowed to fall on the line so drawn determines its 
fracture. The stages in the development of a cylinder to its full 
length are illustrated in figs. 9 to 13. 

PkUtening. — The cylinder so blown and detached is now allowed 
to eool ; and, previous to its flattening, the burst extremity laang 
thinqer than tne i-emainder, and slightly contracted at its edge, has 
to be removed to the depth of about 2 inches. For this puqKise | 
the cylinder is placed vertically in the jaws of a cutting instrument, 
having a diamond cutter, pressing by a spring, inside the gloss (fig. 
14). The cutter moves by small wheels on the table on whu'h 
it is ploeed, and being pushed around the cylinder it makes an 
accurate cut of uniform height. The cylinder has then to be split 
longitudinally to allow it te be opened out to a flat sheet. To oc- , 
complish this the practice was formerly to lay the cylinder horixon- j 
tally on a bench, and draw a red-hot iren two or three times along j 
the inner surface at the line of desired fracture. Now the splitting ! 
is done with a diamond cutter fixed in the cleft ef a stick and (li^ | 
16) guided from end to end of the cylinder by a straight-edge K , 
laid within it. The cylinder is now rendj tc hs taken to the Mat- | 


Fig 14. 

The cylinder, afttT being gradually reheated, is placorl in the centre 
of the llaiteiiiiig oven, iij)oii a smooth stone, with the split side 
upwards. In a shoit time it l)e(.omcs soiteiied with the boat, and 



FiR. 15. 

I by its own weight fulls out into u Hut sijuare shoct of 46 inehes hy 
I 36. The flattencr, with u ph*ee of cliurred wood, rubs it quite 
smooth, and then ])laces it on edge in the uniieuling arch, where it 
remaiiiH about thiee duyp to )mi unneiiled. 

In the urnmgemeutof the flatten ing ii ml iiiineiiliiig ovens numer- 
ous improve.ineiitH liiive been effeeted, which liuve resulted in 
greatly iiicreascil smootlinesH uml uniformity of the gloss, and in 
coiisulerahle economy of time and labour in the o{MM'atioiiH. Fig. 16 




shows a section of a flattening (L) and annealing kiln (M) in common 
use. The split cylinder 0 is introduced and gmdually pushed for- 
w'ard so 08 to M uniformly heated till it reaches r, the flattening stone 
or table, mounted on a movable waggon N. On this waggon after it 
has been flattened it is carried into the annealing arch M, as shown 
by the dotted outline. Here in a less lieat it gnidually stiffens, till 
it is ready to be moved by a forked tool to a horizontal position on 
the bed ef the annealing oven. The waggon then goes back to tl** 
flattening arch, and when it is reintrorlueed with another sheet, that 
previously flattened is ready to lie piled up on edge at R, imd thus 
the work proceeds till the annealing oven is filled, when it is closed 
up and allowed to cool down by slow degiees. Chance Brothew 
k Go. of Binninghun are tlie introducers of a system of continu- 
ous flattening and annealing furaaees. This they accompUsk by 
means of two eontigmoiis evcular kilns having revolving solos, the 
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frPM being arranged and the inside partitioned so that the split 
^liuder gradually approaches the ffr^test heat, where the flattening 
takes place, and thou passes round in a decreasing temperature tiU 
at the opening into the annealing arch it has attained suifioient 
consistency to be moved into the yet cooler annealing arch, round 
which the sheet is slowly earned till it arrives fully annealed ut the 
point where it is withdrawn. 

Although the average size of finished sheet glass as now mado is 
about 50 inches by 86 inches, very much larger sizes may lie and 
occasionally are produced, the extreme trade limit being 85 
inches long by 49 bioad; but both these extremes cannot be 
obtained in the same sheet, and few workmen attain the dexterity 
necessary for properly manipulating the larger sizes. In Belgium 
sheets from blown cylinders measuring 10 feet by 4 feet have been 
made. The thickness of finished sheet gloss is estimated by the 
amount it weighs ])er square foot, and the commercial range of 
weight is from 15 oz. to 42 oz. per foot, tho thicker and h^vier 
kinds, of course, selling at the highest iirice. 

Poliahiiig of Sheet Olaes . — Policed sneet glass is known in com* 


easily altered and a^jiuted according to tho breadth of plate the 
apparatna is intended to control. The edge of the plates abuttuig 
against the roller are accurately fltted to Uie roller curvature, and 


merce as patent plate glass, to distinguibh it from ordinaiy ])olished 
cast-plate. The practice of polishing shc^et glass was first intro- 
duced and patented by Chance of Biniiingham, and polished sheet 
is now in considerable demand for photographic purposes, for fram- 
ing engravings, and generally where n line true surface combined 
with lightness or thinness is requisite^ The polishing process in- 
volves two operations— smoothing and finishing or polishing. The 
smoothing is done on a thick slab of slate, which must ))Ossess a 
surface as smooth and level as iiossible. This is covered with a 
piece of wet cotton cloth, and, tne sheet of glass to be smoothed 
lieing laid thereon, by gentle pressure all air is expelled from betivcen 
the surfaces, and the atmospheric pressure then keeps the glass 
hrml^r in position. The ^irocess of smoothing and the subsequent 
finishing are from this noint the same as in the case of ordinary 
plate gloss, under whicti head these operations wdll lie detailed. It 
IS only selected plates of fine clear metal that are used for polishing. 

Tlatk (tLASS is manufactured by a]irocess entirely dififerent from 
any of those yet described, consisting as it does ol glass cast an* I 
spread in sheets. As plate glass is invariably thicker than blow'ii 
sheet, it is of the utmoat coiisequeuco that the ‘‘metal” should 
be prepared from the purest }i(msible materials, and that the found- 
ing or melting should be done with great care to eusui'e the expul- 
sion of air bubbles. It is only thus that the fine clear homogeneous 
and flawless plates aimed at in the manufacture can be produced. 
Formerly the French excelled all other nations in the manufacture 
of plate glass, and the manufactures of tho gieat St Gobain Com- 
pany yet command the highest prices in the market; but tho 
increased rare which has now for about a quarter of a century been 
given in England to the purity of mah'rials, and the ingenious 
machinery which has been deMsed for polishing plate in England, 
have resulted in placing British-made plate gloss on a level with 


have resulted in placing British-made pla 
the best productions of Fran<*o. 

The following is given os an example of the materials employed 
for the preparation of fine Fieuch plate ; — 


British-made plate gloss on a level with 
raiK'O. 


Wliitu quart/ose Mind .. 

Sodic caiboiiate 

Lluie (slaked) 

Manpanuse peroxide .. 
Culler 


100 0 parts. 
. 3S 3 „ 

14 .3 „ 

. 0*15 „ 
100 0 „ 


The materials are melted in furnaces and pots of the ordinary 
construction, but in some cases the melting pots are of greater 
capacity, and contain charges of from 2 to 2^ tons. In French 
establishments, and in nniny others, two forms of jiot art* placed 
within the furnace — (1) the oidiimrv melting pot, nnd (2) a 
pouring ])ot or cuvctiCy quadrangular iii form, iiiude of the same 
matenal as the melting pot, and cujiable of holding suflir lent metal 
for casting a single sheet of the supciiiciul extent and thickness 
desired. Alelting |M>t8 and cuvettes aie place*! side b} side in the 
furnace, and the molten mixture is ladled with copper or moHeable 
iron ladles from tlie j»ot into the cuvette, in whicli it is allowed to 
clear before easting In some works, however, tho mol ten glass is 
{toured direct from the melting pots, and in other cases it is ladled 
to the casting table Irom the huge melting pots with large malle- 
able iron ladles. 

The casting table is a lie^vv thick flat table of cast-iron, of a 
length and breadth exceeding tfie si/e of the loigest plate of glass 
which may be cast on it. At one end is ]ihieed a heavy cast-iron 
roller, the full breadth of the table, and fitted to roll the whole 
length of the table by means of sfiur wheels working into gearing 
along Its sides. The cast-iron roller dpterniines the thickness of the 
glass by the height at which it is caused to loll above the table, 
and that height is regulated by placing narrow strips or ribs of 
metal of the required thickness of tlie glass along the edges of 
the table on which the two extremities of the roller bear as it 
revolves. The breadth of the plate again is determined w'lthin the 
limits of the table by the two sides of the “gun,” an apparatus 


against the roller are accurately fitted to the roller curvature, and 
thus they and the roller form three enclosing sides for tho molten 
mass poured on the table, and as they travel forward they carry in 
j front of them all the semi-fluid mass except the uniform layer 
; which represents the distance between the moving surface of tlie 
; roller and the surface of the casting table on which the glass is 
i spread. As the glass does not instantly solidify the moment tiie 
I roller lias past over and spread it into a sheet, the edges genendly 
assume a rounded and somei^hat wavy cast-like appearance. 
Immediately the plate has sufficiently solidified to hear moving, it 
is taken tu the annealing furnace, the heat of which has been care- 
fully raised to the proper pitch. The sole of the annealing oven on 
which the plate is to rest (for with large plates any piling on edge 
is impracticable) must be as smooth and level as possible, since the 
still semi-plastic mass moulds itself to the surface on which it is laid. 
As the oven only accommodates a single plate of the largest dimen- 
sions, and since the annealing process occupies several days, a laxge 
numl^r of ovens, occupying a great space and involving the expen- 
diture of much labour and fuel, are needed m works where many 

E lates are cast. In dealing witli plates of small size they may be laid 
orizontally on the furnace bed for a little till they come to the ftir- 
nace temiicrature, after w^hich they are piled up on edge in twenties 
or thirties, leaning against a range of iron bars running across the 
furnace. When the jilati's have been deposited in the annealing 
oven, the ojienings are all carefully stopjied up, and the furnace 
with its contents is cooled by slow dcgrccB down to a temperature 
at which the glass may safely be withdrawn and exjiosed to ordi- 
nary atmospheric mflueiiccs. The cooling of such furnaces is now 
hastened ax far os the safety of the plates and the completion of 
tho annealing will permit by allowing cold currents of air to pass 
under their sole. 

The plates, as withdrawn irom the annealing oven, have a veiy 
irregular, rough, undulating surface, and although the glass is per- 
fectly pure, they have, owing to their uneven surface, no trans- 
{larency. In this condition they constitute tlie “ common rough 
plate ” of commer(‘e, and as suen they are extensivoly used for the 
glazing of roofs, for floor and cellar lights, and generally in positions 
where light without transpareni'y is requisite. 

PolishiTig . — When the annealed plates are withdrawn from the 
oven they are carefully examined for any defects, such as spots, 
ttir-bells, kc., which they fiequently exhibit If serious defects are 
found, the plates aie 

cut into the largest ^ ^ . 

pieces which con be ^ 

obtained free from ^ ' vVx 

flaws, and the select- . / i 

ed {lieces are then ,/ / ^ 

submitted to the i I 7 \ 

operations of polish- ^ 0’ ’ L} // 

mg, consisting of — / '• // 

(1) grinding, (2) ' j 

smoothing, and (3) yx «' 

polishing. Various 7 A 

forms of iimchiuM - ' '0 / 

have been devised >. 

and introduced for Y\ ^ 

efiectiug these opera- B / X 

tions. The grind- / 

ing and smoothing X 

table invented by Mr 
Daglish of Raven- 

head works consists yiq, 17.— 'Plate-Glass Grinding Table, 
of a great revolving 

flat table A (tig. 17), with a strong fixed bar CE, sti'etched 
acioss it about 10 inches above its surface, to which two runner- 
frames B, B, shod wdth iron, are pivoted at Q. The glass to 
be ground is cemented with plaster of Paris on the suiface of 
the table, and the runner-frames rest on that surface. When 
the table A is set in motion, each oblong mnner-fVame B has 
communicated tu it a revolving motion also, owing to tho excess 
of friction brought into action by the more rapid revolution of the 
outer edges of the revolving table. The enect of these com- 
pound revolutions is that every {loiut of the surface of the glass is 
eimally and uiiilormly abraded, when tho apparatus in revolution is 
fed with sharp sand and water. When a level siurface is thus pre- 
pared, the smoothing process is next begun on the same table, the 
only difference being that emery {lowder of increasing degrees of 
fineness is substituted for the sand, and as the operation approaches 
completion the utmost care must be exercised us to the purity and 
; uniformity of the emery, seeing a single particle of grit would effeo 
, tually destroy the smoothness of a whole plate. ^ The quality of the 
: emery is thus of esseutial consequence, and an ingenious apparatus 
is brought into use for arranging the sizes by means of a current of 


Fio. 17.— Plate-Glass Grinding Table. 
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mm. In these trouffhs the emery powder is deposited in increasingly 
ine diyision, accoraing to the growing capacity of the trough and 
the consequent slow replacement of its contents. The last touches 
the smoothing process can only be given by the hand* which at 
once detects any appearance of grittiness, ^th sides ef ^e glara 
are in succession submitted to these operations, a^r which it is 
ogam bedded in plaster and fixed on the polishing table. The 
polidiing is done with reciprocating rubbers, covered with fine 
Iblt, and supplied with rouge (peroxide of iron) in a limiid state. 
While a reciprocating motion is communicated to the rubbers, the 
table itself moves backward and forward iu a transverse direction, 
so that all parts of the plate are equally brought under the polishing 
influence of the rubbers. About 40 per cent, of the weight of the 
rough plate is removed in the three polishing operations. 

Oi^nary finished plates vary in thickness from oXxmt Jth to |th 
inch, and the largest sizes measure about 17 feet by 9 feet 6 inches. 
The great St Gobain Company of France quotes regular prices up 
to 824c. (10 feet 8 inches) by 204c. (6 feet 8 inches), ^yond which 
size the price becomes special. In the Paris Exhibition of 1878 
ibat company showed n silvered plate 24 feet by 14 feet, the largest 
inece of plate glass which has hitherto been polished. 

RMed PlcUc,~^A form in which unpolished plate glass is exten- 
sively employed is the patent rolled plate, originally made by Hartley 
k Co. of Sunderland. The surface of the casting table on which 
the rolled plate is spread, instead of being smooth and plain, 
M engraved or otherwise indented with fine lines, grooves, or flutes, 
or it may be with small 8(|uarc8, lozenges, or even ornamental 
patterns, and the glass, of course, takes on its lower surface an 
accurate impression of any such ^witteni. Rolled plate is now very 
laigely iisea for partitions, and in places where obscure lights arc 
required. Such plates aie ala ays east conqairatively thin, and of 
moderate size, so that a large number may bo piled iu the annealing 
oven. They, as well as certain qualities of coloured glass, are cast 
by ladling the molten metal from huge pots which may contain 
a^t 24 tons of material. By this ladling numerous “ air bells *’ 
enclosed in the gloss, but the circumstauce does not aflect the 
durability and usefulness of the glass. 

Flint Glass or Crystal. — The name flint gloss originated in the 
circumstance ^at at first the silica usi*d in the mamiiacture of this 
variety of glass was in the form of ground flints. The industry 
belongs characteristically to the United Kingdom, where it was 
first established on a large scale, and to the present day flint glass 
is much more extensively manufactured in England than in any 
other country. 

Flint glass is a compound entirely different from those above 
described, consisting as it does of a silicate of potassium and lead. 
As is the case with all kinds of glass, its composition and the pro- 
portion of iiigredieuts used iu its preparation vary widely. The 
average composition of a batch has been stated thus : — 

Fine white sand 100 parts. 

Minium (rfd lead) 00 ,f 

Refined putHsli , , , »8 „ 

Nitre . 10 „ 

Cullet efi to 100 „ 


Shiall portions of bleacliiug ingredients, as white arsenic or man- 
ganese, are also sometimes added. Purity of matt^rials is of the 
utinost con 8 e([uenee in the manufacture of flint glass, which is 
prized iu proportion to the transparency, uniformity, 8 |»urklc, and 
fn^om from colour of tlie metal ; and, as finished ohjeets are 111 
many cases massive, defects of colour are very obvious. Flint glass 
18 much more fusible than the kinds destitute of lead ; it possesse?* 
great brilliancy, owing to its liigh refnieti vi- and disiiersive power, but 
being comparatively soft its surfaee is easily scralclied and dulled. 
It is also slowly corroded by alkalies, and contact with solutions of 
sulphides blacken it. Its specific gravity varies according to the 
proportion of lead it contains ; and, as the silicate of lead tends to 
sink when the glass is in the molten state, Farmlay found glass from 
one melting to vary from 3 ‘28 to 8 ' 8 .^*, and in another instance from 
8*81 to 476. The higher the specific gravity ol the glass the 
greater is its refractive power and consequent biillianey. 

Flint glass is in no cose used for architectural or structural pur- 
poses, but its purity and lustre ]>eculiarly fit it for table gloss, 
ornamental objects, glass globes and lustres, and for imitations of 
gems and precious stones. For the latter purpose a dense glass 
called strass, appropriately coloured when necessary, is employed, 
and a glass of still greater density and refractive i»ower is used^ foi 
<lptical puiKises. The softness of flint gloss adapts it for engraving, 
cutting, and polishing ; and these methods of ornamenting the 
finished glass are very much employed. 

The special covered form of pot (fig. 2 , mwra) and the arrange- 
ment of the furnace have already been alluded to. Plate VI. , fig. 1, 
represents the various arrangements, tools, and processes connected 
with a flint-glass house, the building in the centre being the large 
oone or chimney built over the furnace, which is seen through the 
arches a. At 6 and 6 men are seen at the working holes with- 
drawing metal from the pots on their long iron tubes ; 7 is the 
marvor on which the gathering is rolled till it acquires a circular 
i^pe ; at 8 a Mower is seen in process of expanding a gathering 


of glass by blowing ; and at 9 a servitor or second man is 
attaching a post or lump of metal he has gathered on a pontil or 
punty to the end of a blown globi' of gum. Tbe two masses of 
glass are thus united together, and that attached to the hollow 
tube is separated by touching it, near to where the tube ontsn 
tbe globe, with a small piece of iron wetted with water. By 
this means the gloss cracks, and a smart blow on the iron tuM 
completes the disunion. The workman now takes tlie punty from 
his assistant, and laying it on his chair arm, rolls it backwanl and 
forward with his left arm, while with his right he moulds it into 
the various shapes re([uired, by means of a very few simple instru- 
ments. By one of these, culled a }mcellas, tlie blades of which are 
attached by an elastic bow like a |)air of siigar-toum, the dimen- 
sions of the vessel (Mill be enlarged or contracted at pleasure. Any 
superfluous matter is cut away by a pair of scissors. For smoothing 
and equolizinj^ the sides of tlu* vessel a piece of wood is usetT 
After the article is fliiished it is detached from tbe punty and 
carried on a pronged stick to the annealing oven. 

The annealing oven or leer for lUiii glass is a low arched furnace, 
generally of considerable length, with several oiujiiings at each end 
Mtween which narrow lines of rails run. On these rails, small 
waggons, or trays mounted on four wheels, arei)lai'ed,aiid thearticlw 
to be annealed art* filled into such w'aggous. They ai c slow'ly pushed 
to the hottest }uirt of the chamber, and passing that point they very 
gradually apiiroat'h the cold end of the oven, from which they are 
withdrawn nilly annealed. As each waggon is withdrawn at one 
end, another is entered at the other so that the line from end to end 
is kept constantly full. The ordinary method of gradually decreas- 
ing tno temiMirature around the articles stationary 111 the leer is also 
practised. 

FfiiU-Glasa Catting , Engraving, and Etching . — The sparkle and 
brilliaiiey of flint gloss is devclofied by tbe process ol grinding and 
]N)lishing tecbniciilly called glass-eutting. In fig. 18 is seen a 
reprcst‘ntation of a glass-cutter's mill, a being the pulley and band 
cuinmiiiiicating motion to the mill h, which is rniidn of wrought 



Fm. 18. ~ Glass-Cuttcr’K Mill. 


Ol cast iron. Over it is suspended a wooden trough or cistern c, 
containing a mixture of sand and water, which is fed on the wheel as 
required for the operation of grinding. Smoothing is done on a wheel 
of fine sandstone to which water alone is applied, arul for polishing, 
a wooden wheel supplied with emery, and finally with yiutty povvder 
(oxide of tin), is employed. The trough d under the wheel receives 
tbe detritus of the finding and otliei oja rutioiis. I’hc articles are 
held in the Imnd, and applied to the mill while rotating. Tbe 
punty marks are ground off tumblers, w iuc-ghisses, and the like, by 
boys holding them on small stone mills. Ground 01 obscured 
glass is made by rubbing the surface with sand and water. Iron 
tools fixed on a lathe and moistened w’ith wind and water aie used 
to rough out the RtoyiysTs and necks of bottles, which are completed 
by hand W’ith emery and water. Engraving is llie produetion^ tA 
ornamental surfaces by a fine kind of grinding mostly done with 
copyier discs revolving in a lathe. Etching is variously done by 
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•abmitting the portions to be etched or bitten to the influence of 
hydrofluoric acid, the remainder of the glass being stopped off or pro* 
tected by a coating of wax or some pitchy compound.* 

Prehsed Glass.— The most brilliant eflect is produced by 
cutting, but moulding or pressing is much cheaper, and this 
hi such of the art has now rcach^ u high state of excelletuv 
Glara formed by pressing in moulds, known distinctively as pressed 
glass, is |K>ciiliarly an English industi^, principally because it is only 
flint glass, or glass possessed of siniliar projierties, that can with 
advantage be formed in that way. Although inouldcl glass has ex- 
isted from early Roman times, it is only within the present century 
that the modern industry has been developed, and of late years the 
trade has assumed im|x)rtant dimensions. A metal that melts at a 
comjwratively moderate heat, and docs not quickly pass from tlu^ 
plastic state, is essential for success in pressed glass making, becausi* 
it has not only accurately to fill all the intricacies of the mould, 
but it must also be susceptible of fire-polishing. This operation 
consists of a i-ehciiting sufficient to melt a thin superficial stnituiii 
of the glass, whereby the roughness and obscurity of surface incidental 
to moulding is removed, and a smooth brilliant effect brought 
out, inferior only to the sparkling ap})earaijce produced by cutting. 
The moulds for pressed glass are made of iron or bronze ; with great 
accuracy of surface ; and they are, in use, kept a little under a re<l 
heat. The various segments of the mould arc so hinged or connected 
as to close and leave internally a space representing the form and 
size of the article to be made, the internal hollow not being pro- 
dneed by blowing but by the plunger of the press under which tlw* 
mould is placed. The requircfl quantity of metal being dropped intt> 
the mould, tlie plunger descends and forces it into all parts of the 
cavity, coiiqileting immediately the formation of the article, which 
is then fire-polished by reheating, and afterwards annealed. In this 
way glass with elaborate facets, bosses, fiutings, or other bold orna- 
inouts can lie produced with rapidity and ease ; and the only bar to 
great cheapness is thn heavy cost of the lead and potiish in fiint 
glass. Several manufacturers both in England and on the Con- 
tinent, where the pressed glass industry is extending, now juirtially 
supply the place of these costly materials by lime and baryta ; and 
indeed English pressed glass of excellent quality is now in the 
market coutaining neither lead nor potash to any appreciable 
extent 


Baryta Glass. — ^The high price of red lead, and various disad- 
vantages connected with its' use, have given rise to many efforts to 
find an efficient substitute for it in tho manufacture of table and 
ornamental glass. Barium comiiouiids, ])riuci()ully tlie native siil- 
phat(> (common baryta or heavy simr) and the artificially prepared 
carbonate, have been more or less ex])erimentally tried ever since 
1830 ; but of late years the use of baryta has attracted much atten- 
tion, and in several French and Belgian glass-works it is iiiitler- 
atood to have taken its place as a raw material, without, however, 
much being publicly said rogiudiug the subieot. H. E. Benratb, 
the scientific director of the Lisette glass-works near Dor^iat has in- 
vestigated the ajiplication of baryta in glass-making with great ful- 
ness. Baryta, it appears, cun be used as a partial substitute for the 
alkalies in glass-making ; and indeed it was affirmed by Feligf)t 
that carbonate of baryta could altogether supplant either potash or 
soda, and yield a glass i>erfectly free of alkali. Such a glass is, hoa • 
ever, shown by Bennitn to ho without practical value ; but he has 
demonstrated that baryta may l>e used in the place of either lead 
or lime, to produce an easily fused dense gloss much more brilliant 
than common glass, and in appearance and properties intermediate 
between that and iliut gloss. The qualities of the glass and its 
usefulness for various jmrposcs can bo modified by using both baryta 
and lime in varying proportions. There seems little doubt that 
baryta will occupy an important place in the future of the gloss 
industry. 

Bottle Glass. — This department of glass manufacture is of im- 
portance on account of its enormous extent ; and although the raw 
materials employed iu the trade are coarse and imimre, and though 
the finished product has little appearance of excellence, the quality 
of the glass is in the highest degree im|K)rtaut. Glass bottles, for 
tfxamjde, are used for storing and preserving all manner of liquid 
substances for food, some of which undergo active chemical change, 
throughout a ])eriod of many years. In such a case it is of the 
highest conseaueuce that the glass should be capable of resisting 
the solvent and corrosive action of acids and otlier substances which 


may be imprisoned or ^nerated within the bottle, and such on oh- 
^.t is attained by the high proportion of alumina which is found iu 
bottle glass. Bottle glau varies in tint from the dark-green, almost 
black, semi-transparent claret bottles to clear and transpanuit 

I ualities such as are employed for bottling aerated waters. The 
iffeivnce in colour is partiallv due to the varying purity of the 
materials usod, and partly to the action of bleaching or oxidizing 
mnts. The materials orainarily employed are common sand, gas- 
mne, brick-clay, common salt, and soap-boilers’ waste ; but local 


> A larm proi>ortion of the otMcniinx of the cominotier varieties of glaM and 
the obaourud oraamentatloa on plate and aheetas well as on flint glass U now 
produced by means of TUghmaa’s sand blast described below. 


circumstances have much influence in determining the daas of 
materials used. In Continental bottle works lava, basalt, and simi- 
lar rocks of volcanic origin were formerly employed ; and in Den- 
mark and Sweden flnori£ of calcium, left as a waste product of the 
manufacture of soda from cryolite, is used with marked advantage. 

For bottle-making the tank furnace with or without compart- 
ments as already described is much used ; hut pot furnaces also 
continue in use. The arrangements of a common bottle horn an 
seen in fig. 19, which is a ground-plan indicating a bilateral 



Fig. 19. — Plan ol Buttle Huuse. 


arrangement of a double bottle house, with the complete plan of a 
fuur-pot furnace and ash arches. The lurnacc is oblong, similar to 
the crown furnace, but arched over in a baiTcl shajie. It is erected 
in the centre of tho brick couc, above a cave, which udinits the 
atmosphere to the grating. U'lie working holes of this furnace, 
opposite each pot, for putting in the materials and taking out the 
liquid glass, are each anoiit 1 foot iu diameter. At each angle of 
the furnace there is also a hole about the same size cornmuuieatmg 
with the calcining areli, and admitting the flume from the main 
furnace, which reverberates on and calcines the iimterials iu the 
arch. In tlie figure, 1 shows the mum furnace ; 2, 3, 4, 6, the ash 
arches for calcining tlie materials ; 6, 7, 8, 9, 10, 11, annealing 
arches; 12, two-pot arches ; 14, clay-housc for picking, grinding, 
bifting, and afterwai'ds working the clay into ])a8te for the pur- 
pose of manufacturing pots ; 16, mill house for grinding clay ; 16, 
u building containing a calcar furnace lor experiments, or for pre- 
paring the materials, when the ash arch attached to the main fur- 
nace is under repair, including 1, a sand crib, and 2, an ash crib 
for sifting and mixing the materials, suflieient for two bouses. 

The following is an outline of the process of making a common 
bottle. After the metal has been skimmed, the person who begins 
tho work is the gatherer, who, heating the pijie, gathers on it a 
small quantity of metal. After allowing this to cool a little, he 
again Others such a quantity as he conceives to be sufficient to 
make u bottle. This is then handed to the blower, who, wliile 
blowing through tho tube, rolls the metal upon a stone, at the same 
time forming the neck of the bottle. lie then puts the metal into 
a brass or cast-iron mould of the shajM) of tho bottle wanted, and, 
continuing to blow through the tube, brii^ it to the desired form. 
The patent mould now in use is made oi brass, the inside finely 
polished, divided into two pieces, which the workman, bv pressing 
a spring with his foot, opens and shuts at pleasure. The blower 
then hands it to the finisher, who touches the neck of the bottle 
witli a small piece of iron dipt in water, which cuts it completely 
off from the pipe He next attaches the punty, on which is a little 
metal gathered from the pot, to the bottom of the bottle, and 
thereby gives it the shape which it usually presents. This punty 
may be used for from 18 to 24 dozen of bottles. It is occasionally 
dipped into sand to prevent its adhering to the bottle. The finisher 
then warms the bottle at the furnace, and taking out a small 
t][iiantity of metal on what is termed a ring iron, he turns it onoe 
round the mouth, forming the ring seen at the mouth of bottles. 
He then employs the shears to give shape to the neck. One of the 
blades of the shears has a piece of brass in the centre, tapered like 
a common cork^ which forms the inside month ; to the other blade 
is attached a piece of brass, used to form the ring. The bottle it 
then lifted by the neck on a fork a boy, and carried to the 
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M m ea Kn g arch, where the bottles are placed in bins above one 
another. This arch is kept a little below meltinff heat, till the 
whole quantity, which amounts to 10 or 12 gross in each ardi, is 
deposit^ when the fire is allowed to <lie out 

StAO Glas& — ^U nder a patent obtained by Mr Bashley Britten, a 
manufacture of bottles has recently been established wi^ every 
prospect of success, the leading pecmiarity of the process being the 
use of blast-furnace slaA molten as it issues from the furnace, as a 
principal ingredient The use of slog in bottle-making is by no 
means new, but the catching of the intensely hot liquid mass and 
its immediate use for glass-making had not TOfore been attempt^ ; 
and therein results the great saving in fuel and consequent economy 
of the manufacture. A comx)any formed to work the process has 
erected glass-works in Northam{>tonshire in tlie immediate neigh- 
bourhood of a set of blast furnaces, and these works are now in con- 
stant and successful opera^n. Are^nerative gas furnace applied 
to a ^lass tank working on Dr Siemens s continuous principle is used, 
and Tn it the ingredients of the glass are fed at one end ol the tank, 
where they are fused and fined, and the fused ** metal " flows tlirough 
a bridge to the other end of the tank, whence it is worked out, blown 
into bottles, and annealed in the usual way. The tank is from time 
to time fed with fused slag taken as it flows from the blast furnaces, 
and with it is introduced the required pro^Kirtion of tlio other in- 
gredients. The slag famishes more tlian half the total material 
of the glass, and, as it is already ineltexl, its use eflbcts a saving of 
about half the heat or fuel and also half of the time necessary for 
the production of the “metal.” Thus the prime cost of the glass 
as it is worked out is considerably less than that of glass made in 
the ordinary way. The uutuml tint of the glass thus produced is 
^enish, but it cim be coloured to any required tint, and by careful 
hning and bleaching it can be produced almost as colourless as com- 
mon window glass . Tlio working qualities of the glass are excellent ; 
it comes from the furnace in that lAiautifully plastic condition whidi 
roiiders it capable of being blown, cast, pressed, or otherwise moulded 
into any desired form, and the company expects to manufacture 
other articles besides bottles from a material so cheaply produced. 

Optical Glass is of two pnncixial kinds — flint and crown — the 
combination of these two, witu their different refractive xiowers, being 
necessary to produce perfect achromatism in the lenses of telcscottes. 
For astronomical telescopes, for microscopes, and forall delicate scien- 
tific iustrnraents in whicli optical glass occuxdes a place, gloss of the 
utmost purity, transparency, freedom from colour, streaks, and strife 
is of the higlicst im])ortauce ; and to secure these qualities to the 
fullest extent much care, trouble, and expense are requisite. The 
first really successful maker of optical flint glass was M. Guinand of 
Solothurn in Switzerland who succeeded in making discs 9 inches in 
diameter free from striae. Guinand died in 1 823, and from his son, M. 
George Bontemiis learned his secret, and at Choisy-le-Roi, near Paris, 
further improved the manufacture. In 1848' M. Bentemps was 
induced by Messrs Clianoe of Birmingham to establish the art in their 
great works. In the hands of that eminent firm the prejiaration of 
optical glass has attained a perfection not approached by any otlier 
glass workers, and the chef d'oeuvre of optical gloss hitherto made 
consists of a |>air of flint and cro>vn glass discs, 29 inches in diameter, 
exhibited by Chance Brothers at Paris in 1855. Regarding those 
Sir David Brewster said, “ 1 iiave entertained the hope that the 
English Gkiverninent would purchase these discs and construct with 
them the grandest achromatic telescope that ever was contemplated 
by the most sangume astronomer.” They were, however, purposed 
by the French Government in 1867. 

Optical flint glass contains more lead, and is consequently heavier 
and more refractive, than the quality used lor common ]iui^ses. It 
is made in a furnace having a single covered pot, and Uuinand's 
secret consisted in constantly stirring the moss while it is in a mol- 
ten condition so as to keep the heavier lead silicate from falling to 
the bottom. For the very highest qualities of optical glf^, the 
contents of the pot are most scrupulously cleared, and the stirring is 
continued after the heat is lowered till the contents are cooled down 
to little more than a red heat. The furnace is then closed and the 
metal is allowed to cool and anneal gradually in the pot witliin the 
fnma^. When withdrawn the pot is broken, and the mass of glass 
is polished on two opposite sides so that any imperfections may be 
detected by examination. From the mass, cut horizontally, perfect 
discs of such size as can be formed are then obtained. Optical glass 
is also blown into thick cylinders, and cast in slabs from ^ inch to 1 
inch in thickness. 

Chance Brothers make six kinds of optical glass, of which the 
average densitiM and refractive indices for the three hydrogen lines 
and for the sodium line are given in the following table : — 


jnenslty | C. | 

D. 

F, 

0. 

Hsrd erown 

...... JM85 1-5146 

1-5172 

1*5282 

1*5280 

Snfcerowii 


1-5146 

1*5210 

1*5268 

Light flint 


' 1-5740 

1-5889 

1*5922 

DenM flint 


1-6224 

1-6848 

1*6458 

Ixtrs denee flint 

3*65 1-6450 

1-6504 

1*6648 

1*6716 

Ooithle extra dense flint. 

...... 4*45 1-7086 

1*7103 

1*7273 

... 


In 1880 Faraday proposed the use of a oom pound silicate and borate 
of lead glass, with a density of 5*44, for optical use ; and Maez and 
Clemandot have successfully introduced a^ro-silicate of zinc. An 
optical glass of higher nd'ractive and dispersive power than any 
previously known has \wei\ made by Lamy from a mixture of silica, 
red lead, and carlnuiate of thallium. The glass is jierfectly homo- 
genous, but of a yellow tint—an evil, however, said to be avoidable 
By the use of the sulphate instead of the carbonate of tliallium. The 
extniordinary refraetivo ]K>wcr of the gloss renders it peculiarly 
adapted tor the fabrication of imitation precious stones. 

Stuahs. — K emarkably faithful imitations of every kind of 
precious stone can Ih‘ made from suitably pnqiared and, when 
necessary, _ coloured glass. The transparent basis from wliich arti- 
ficial x>reciouB stones is pre|mred is called straafi or paafe^ a material 
which must of necessity be tlie jmrest, most traiiHimrent, iind moat 
highly ref^tive glass that can be jmqMired. These qualities ore 
combined in the highest degree in a flint glass of unusual density 
from the very large })crcoutage of lead it eon tains. Among various 
mixtures given by Doriault-Wielaml as suitable for strass the 
following IS an example: — {lowdered quartz 300 }iart8, red lead 
470, iKitash (purifled by alcohol) 163, borax 22, and white arsenic 
1 part by weight Special proi'autions aro adopted in the melting 
of the nniterials, and tlie finished colourless gloss is used for imitating 
diamonds. When eiiqiloyed to imitate (‘olourc'd precious stones 
the strass is melted up with various inotallic oxides, to which refer- 
ence u ill be made under coloured glass. Artificial precious stones 
are, of course, easily distinguished from retil stones by their inferior 
hardness, and by chemical tests. They may also be generally 
detected by a com|Nirativo]y soft warm sensation they communi- 
cate when axqdied to the tongue. 

Glahh Tithes, used for gauge glass for steam boilers and for 
many other ])iir{K)Bes, are made by a very sim^fle process ; but as 
tlie manufacture is a He))aiute dc])artmeDt of industry it deiiiaiidf 
some notice. A gntlienng of glass is made on a blow-pi]ie, which is 
niarvored, and slightly blown, so os to form a thick-walled elongated 
glolie. To the end of tliis glolie opposite the blowing a pontil- 
rod is attached by an uHsistaiit, and the two workmen move back- 
wards tlie one from the other, drawing out the tube as they recede. 
One or two lioys watch the process of olongation, and when the 
tube reaches the desired gauge they fan its surface so as to “set** 
the glass, and thus ]»revent further attenuation at that ]Hirticular 
point. The relation of the moss of metal to the original cavity 
determines the comparative stoutness and boro or internal diameter 
of the tube, and it rerjuires miUTh dexterity to make a tnl)e at oiioe 
straight and of uniform gauge and diameter. In drawing out 
tubes of large ^uge the operatives recede from each other at a 
slow rate ; and in pio{iortion as the size of tube decreases the rate 
of drawing out incroasos. In the Venetian factoncs, wliero small 
tubes for r»eads are made, the workmen move at a smart walking 
})acc. 

Massive Glass.— Under tin’s lenn may he conveniently noticed 
the maniifucturc of various familiar solid glass ohjeets wliich do not 
acquire their form cither by Idowing or pressing in tlie oidiiiary 
sense. Ofaaa Jiftda form the basis of many of these objects ; and the 
formation of a plain rod of glass is areom]ilished by a manipulation 
in all respects similar to that described under the hend of glass 
tubes, the only dilference being that the rod is drawn from a solid 
insU*ad of from a hollow or blow'n mthering as in tlie case with tube 
drawing. From solid rod gloss, glass buttons of various forms are 
“ pinched ” by heating the rod till it softens, and immediately 
Xiinching it in heated moulds made aud worked like ordinary 
pincers, hut having moulds of suitable form in xdoce of the 
gripping surface of the pincers. The small facets of glass lustres 
ana girandoles and glass marbles, ore made by an analogous 
process. 

Spun Glass.— Certain qualities of glass in the plastic condition 
are capable of licing drawn out to threads of great tenuity, which, 
while {lOBseBsiiig much brilliancy and beauty of colour, are iierfectly 
flexible and elastic, and feel to the touch soft and smooth like fine 
wool. A good deal of attention has been given to glass spinning 
in Vienna and in the Bohemian glass-works, the thread produced 
being woven into many textiles for upholstery and wearing purposes. 
The material is specially useful in millinery ornaments owing to the 
fine colours in which it may be produced, and to the fact that it is 
unalterable in and unaffected by all kinds of weather. 

A remarkable and novel ap)>lication of glass was xiatented in 
1 878 by Mr J. B. Hannay. It oonsists in making glass u cementing 
or binding substance in the manufacture of emery wheels, now so 
much used instead of files. For preparing tlie wheels any broken 
friqnnents of glass are utilized. Theae are reduced to powder, mixed 
witn proportions of powdered flints and emery, and in the form of 
a cake introduced on a layer of paper into a fnraace where the 
material is submitted to a lieat sumcient to fuse it into a compact 
rin^ng mass. The resulting cake is of intense hardness and dura- 
bilny, and cuts through ordinary emery wheels with ease. As the 
glassy emery wheels can be made very much cheaper than those at 
present in uae, there ie little doubt that thia material will come into 
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tttenslye use, in the rapidly increasing applications of emery to 
grinding, smoothing, ana cutting. 

Coloured Glass. — When to the ordinaiy materials in the 
melting pot small quantities of various metallic oxides and other 
mineral substances are added, coloured but still transparent glass 
is produced. The colours yielded vary in intensity according to 
the proportion of oxides us^ ; and the temperature at which the 
fusion IS effected, the length of time the molten glass remains in 
the melting i>ot, not only modify, but actually chanfm altogether, 
the resulting colour. Indeed, it has been asserteil by M. Bontemps 
that all the colours of tlie sp^trum may be obtained by the use of 
one oxide alone, if employed in varying proportions and at different 
temperatures. The materials, tcniperatuies, and other conditions 
employed by manufucturers for producing certain of their colour 
effects in glass are kept as trade secrets ; although, in a general way, 
the substances which produce particular coloura are perfectly well 
known. Blue is obtained by tne use of cobalt,— the ordinary blue 
pigment smalt being a i)owaered cobalt glass. Yellow gloss can bo 
prepai'ed from several sources : uranium yields a beautiful o])ale8cent 
yellow ; salts of silver are the source of fine shades of yellow ; a 
different tone of the same colour may also be obtained from oxide 
of antimony ; and a dull yellow is produced from ]iowdercd charcoal. 
Green was at one time prepared chiefly by the use of cupric oxide 
and of ferrous oxide ; now oxide of cnromiuin — which produces a 
beautiful emerald green — is much employed, that substance being 
mixed with other oxides when modified colours arc desired. For 
red glass, cujirous oxide is enii»loycd to pioduce an intense ruby 
tint ; and the pnrplc of Cassius— a compound of gold with tin oxide 
— yields ma^iticent shades of ruby, carmine, and pink, while oxide 
of iron also is the source of a brownish-red colour. For the produe> 
tion of violet tints the black oxide of iiianganose is dejiendcd on, and 
a mixture of the oxides of manganese and cobalt is employed for 
black. The doe])-black glass prepared at Venice for maxing glass 
beads contains a laige percentage— about 11*40 — of mnn^iiese. 
Avanturine an imitation iu glass of the mineral bearing that name, 
is a warm, brown, ofiaque glossy body, studded with innumerable 
minute s])angles having a metallic lustre. It was origimilly made 
in the Venetian glass-houses, but can now be manufactured gene- 
rally throughout the Continent. According to Von Pettenkofer, 
the metallic spangles consist of cuprous oxide, and one means of 
preparing the glass consists of melting <-*Qual parts of cuprous oxide 
and ferrous oxide with the glassy mass. The other opaque varieties 
of coloured glass are obtained by using the various metallic oxides 
with the compounds that produce milky or white glass. 

The uses of coloured glass are various, the most obvious and 
usual being for oniamental windows, for signal lights, for imitation 
precious stones and ornamental table glass, 4^c. For the imitation 
of precious stones the stniss already alluded to forms the basis, 
ana both flint glass and Bohemian (potash) glass are much used for 
coloured domestic glass. AViiidow and signal colom-ed glass are 
made both as rough jdate and as sheet glass. In the case of plate 
glass the metal is, of course, unifonnly coloured throughout, but 
coloured sheet glass may either be composed of ** ^^t metal " or it 
may be ** flashed colours.” Pot metal consists of glass uniformly 
coloured throughout ; but in flashed colours the b(^y of the glass 
10 transjimrent sheet metal covered on one surface only with coloured 
gloss. It is very simply made: the workman, taking up on the 
end of his blowing tulle a gathering of clear inetfu from one 
pot, dips this into a pot of coloured metal, thus gathering over 
the transparent mass a uniform stratum of coloured glass. The 
whole is then blown in the onlinary manner, and accoraing to the 
original relative proportions of clear and coloured metal will be 
the thickness of each in the flnished sheet. It is obvious that this 
process admits of many variations, such as gathering the coloured 
metal first, or making alternate gatherings of coloured and clear 
metal BO as to have clear within coloured, coloured within clear, 
and so on. 

Iridescent Glass. — Ancient glass, which has for ages been sub- 
mitted to the slow disintegrating influence of the damp of the 
earth and other gently operating agencies, in many instances dis- 
l^ys on iridescent play or colours of a most magnificent description. 
Tlie iridescence thus shown, it hiu been long known, is due to a pro- 
cess of decomposition resulting in the formation of excessively thin 
scales of glass. Numerous attempts have been made to imitate by 
artificial means the goigeous display of colours thus nroduoed by 
the slowW acting influences of many centuries, and a certain 
amount of success nas attended some of these efforts. The V enetian 
glass workers posm the means of giving the surface of their glass 
a kind of metallic iridescence; and in certain Hungarian glass 
houses iridescent glass has been made for at least about 20 years. 
But in 1878, at the Vienna Exhibition, iridescent glass formed a 
prominent feature, and since that time it has become very common, 
llie iridescent glam now generaUv seen is a plain flint glaas having 
a slightly metwie tinge and a pUy of colours like a soap bubble. 
It is probable that several methods of producing iridescence in 
fjsss are pimctiBed,aa tlm nacieona lustre in different examples 
varies omiMeiablj. The saljeot was investigatJL by MM. Fremy 


and Clemandot ; and under a patent obtained by the latter gentle* 
man, one methixl, commonly practised, has been made public. It 
consists in submitting the object to be iridized to the innuenoe of a 
weak acid solution — snoh as water with 16 per cent, of bydrochlorio 
acid— under the combined influence of heat and pressure. The 
effect certainly falls immensely short of the iridescence of ancient 
gloss, but the glass assumes |>crmanently a pearly iridescence, and, 
though the effect is tiresome, the process will doubtless continue to 
occupy a place among the methods of ornamenting table glass, he. 

Opaque Glass. — Absence of transparency in glass may be due 
to any of three causes— (1) to the grinding, or roughening by 
other means, of the surface of ordinary clear glass ; (2) to devitnfica* 
tion or crystallization of the substance ; and (8) to the mechanical 
intoriiiixtui'e of an ofiaque substance in the glassy mass. Obscured 
glass was formerly principally pre]»arod by a process of grinding the 
surface,— the means employed in the c^uig of sheet and plate glass 
being siinply the smoothing process, which forms an intermediate 
stage in the operation of polishing jdate glass. Now the greater 
part of ordinary obscured glass is prepared by the agency of 
Tilghman's sand blast, an apparatus by which a fine stream 6f 
sand is blown with m^at violence against the glassy surface. The 
impinging grains of sand abrade tl'c surface with extraordinary 
rapidity, and by protecting certain portions w'ith suitable stencils, 
elaborate patterns in clear glass arc produced in a very simple 
manner. Alabaster glass, so called on account of its resemblance 
to that substance, is an opaque variety of glass which has been long 
known and used. Its opacity is due to a process of devitiificatioii it 
readily undergoes, favoured by the excess of uncombined silica used 
in its preparation. The matei ial is prejaired from a combination such 
as 100 parts of sand, 40 of iiotash, 5 of borax, and 5 of talc (silicate 
of magnesia). Into tlic composition of this gloss it will be observed 
no lime enters, although sometimes bone-earth is added to the 
materials. For euainel gloss a mixture of varying jn-oportions of lead 
ami tin oxides is pre|)ared by calcining the two metals together, and 
using the compound in the preparation of a mixture for fusing, of 
which the following is an examine sand 100 parts, pure potash 80, 
and mixed oxides 200 parts. The pioiiortiou of tin vanes within 
wide limits, and oxide of antimony may be substituted for the tin. 
Bone glass, milk gloss, and opal glass, differing in degree of 
opacity, are made % adding to the matiTiuls ot clear glass large 
prorxiHions of bone-ash, or of oxide of tin, or both together, and 
witn these subsianccs white arsenic may also be combined. The 
following is an example of a batch for opal-llint glass sand 
100 |)arto, hono-osh SO, potash 80, borax 5, and red lead 5 mrts. 
Such a gl^ was formerly in extensive use for the opal shaues of 
mm lights and moderator lamps, Ac. ; but tlie ruddy glow jiosBessed 
by the mya passing through the inqierfectly opaque glass was an 
objectionable feature in the resulting material. During ivccnt years 
an opal or milk glass free from such a defect lias been introduced, 
and it is now in extensive use for globes. Tins pioparation, which 
diffuses light from its surface in a clear pure wliite glow, owes its 
milky opacity to the use of cryolite — a minoral substance consisting 
of a double fluoride of aluminium and sodium (A1,F«, 6NaI^ 
obtained from Greenland. The cryolite gloss was first brought 
prominently into public notice by the Hot-Cost Porcelain Company 
of Philodelpliia, by whom it was made on a lar^^ scale, although 
the niaterim hod been in use in Bohemian and Silesian glass- woiks 
for some years previous to the commencement of the manufacture 
in America. For milk white glass the materials used are — sand 
100 parts, cryolite 40, and zinc oxide 10 parts. The finished 
glass, which is remarkably strong, hard, and indifferent to aciiis 
contains abont cent, of uudecomposed cryolite, to which its 
opacity is due. llio copious evolution of fumes of hydrofluoric 
acid during the melting, which continues even in the working, 
is the source of serious difficulty in the manufacture of cryolite 


Toughened or Hardened Glass.— In the year 1876 the 
announcement that a French mntleman, M. de la Bastic, had dis- 
covered a means of rendering ^ass practically unbreakable attracted 
a great amount of attention ; and his statements were immediately 
made the subject of practical investigation throughout the glass- 
making community. All the experiments made in connexion with 
M. dels Bastie’s process tended to confirm his claim to have dis- 
covered a method of rendering glass capable of bearing a shock or 
strain variously estimated at from 80 to 100 times greater than the 
same material annealed in the common way. De la Bastie was led 
to undertake the prolonged seriee of experiments, which ultimately 
resulted in his discovery, by the consideration that the brittleness 
of glass arises from weak cohesion of its molecules ; and his efforts 
were first directed to improving its molecular arrangement, by sub- 
mitting glass, in a molten state, to forcible compression. This 
series of expenments led to no practical result; and the line of 
investigation he ultimately pursued, as well as the merits and 
defects of his process, are thus suocincUy stated by Mr H. J. Powell of 
Whitefritfs Glass Works, witii whom M. de la Bastie oairied out 
his first practical experiments with hollow i^aaa. Mr Powdl, 
writiiMC in August 1876, says of the process:— 
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That it eontiili In plnagliiff fflaaa baatad to 11 m malting point into a bath 
aomaiiilng an aleafHaooa ralxtora, at a bleb temparatara, bnt cQaaiderablj cooler 
than tlia glaaa Iraelf; and that tbia, aeoordiiigto the ipaclfloatloa of tbe pidentee, 
ia efftotad bj re-haatliig already maimfactarad and annealed glaaa In a kiln, and 
paaalng It thanoe Into tna bath. After a itragh trial of tbla prooaas, which cer- 
tainly anawara well for flat or aoUd glaaa, we deolded that it la defecthre, for 
hallow flint gUaa, aa hollow reoaela, left to themaelraa In a kiln, are almaat 
eartain to oollapae on reaching the required heat. To arold this dilflcnlty, and 
knowing that a raaoal in conraa of manufacture, however hot, ia alwaya under 
onntrol whilat It ramaina on the worionan'a rod, we placed a liatli aa near the 
mimth of the working-pot aa peuible, and directed the woikman, inatead of 
eending the flniahed vei^ to the annealing oven, to drop it into the bath. The 
veMei is caught in a wire net, and is ready for removal as soon as It has acquired 
the tcinperutore of the bath. For all veaaela made in one piece, c.p., tumblera, 
finger basins. Ac. , this process answers well ; nnd it is obvious that If it proves to be 
the beat way of treating hollow flint ghias, the use, for thia deacriptlon of glass, of 
the complicated machinery deacrlbod In M.dela BasUe'a specification will be done 
away with, and tlie glass will be tempered In the course of manufacture, instead 
of being re-heated and tempered aftor It has been already manufactured nnd 
annealed. We ascertained, with M. do la Bustle's aid, the right constitnents 
and right temperatura of a bath for flint glaaa; for although the conditions 
for sheet, piste, and flint glass arc nearly the same, there Is a diffoiencc, 
and it seems probable that every chemically dKTerent glass, and even every 
different thickness of glass, may require certain variations. In our experiments 
as to the hardness of the glass, wo found that it could be marked, bnt not cut, 
with the diamond, and, althongh it could be smoothed and engraved in the ordi- 
nary way, that the disturbance caiucd by tho wheel, when penetrating to any 
appreciable d^h, tended to weaken, or even to cause the destmetion of the 
entire maso. The value of the invention, as fur as it concerns flint glass, is at 
present somewhat modified l>y difficulties in manipulation. 1. It seems to bo Im- 
possible to heat u vessel made up of different pieces and of various thicknesses to 
an alMoIntelv equal temperature throughout, so that the whole may lie cquslly 
tempered. 2. It seems also Impnssiblc to displace the air from a numm -mniti hed 
vessel quick enough for the inside and outside to be tempered simultaneously. 
Howevei, setting aside these difficulties, wo come to a point which applies 
eqnully to nil sorts of hardened gloss. Hardened glass is not ‘ nnbrcakahlc * ; 
it is only liaidvr tluin ordinary ^hmb, find though It undoubtedly sfands tough 
usHgi* bcttoi , it liss tho dIsadvuntHgo of being uttei ly disintegrated as soon aa it 
recehus the slightest fracture, and up to tho present, until broken, of being 
undistlnguishable from ordinary gloss This glass is known as * toughom^d ' 
glasN, and we have seen the toims * mallcuhle ' and ‘annealed' Afiplivd to it 
Nothing cun be more misleading than these unfortunate epithets. The glass is 
hani, and not tough or malleable, and is tho very opposite to annealed glass. 
Annealed glass is that the molecules of which have been allowed to settle them- 
selves; the molecules of hardened gloss have lHU)n tortured into their ]>osltlon, 
and until tlie glass is brakeii are subject to an extreme tension It is the 
sndden change of temperature that Miardens'; glass lieatod up togetliei with 
the oil niuy be annealed, but decided1> is not haidcnod. A piece of liaidened 
glass is only a niodifled Ruiiert's drop, f.e., it is ease-haidened ; the fi uetttro of 
botli is ulenttcul, both resist tho dlauiond, and both cun be annealed. Moivovcr, 
in tho niiddiu of imperfectly hardened glass a line is plainly visible, whicli soems 
!• mark the extent of the case-lmidenlng. This line resolves Itself under the 
miciofKMipo into a mass of bubbles and strife; it seems to be the nucleus of 
breakage, and consequently as soon as the cutting wliocl approaches It, utter 
dcstnietlon ensues." 

The great anticipations which at first weiv fonned ns to tlie 
extendeil use of hardened glass have not been realized. M. de la 
Rnstie has improved several of his processes, but the demand for 
his productions, nt no time great, is understood to decrease rather 
than to increase. For a short tune the process was worked by both 
klessis Powell and Messrs Pellatt in London, but both these 
eminent firms have given it entirely up. Sheet gloss hardened by 
the process does not appear ever to have rome generally into the^ 
market, tlio most serious obstacle to its introduction being the im-’^ 
possibility of cutting it with the diamond, after wliirli the utter 
destruction resulting from fracture is a serious defect. For laboratory 
purposes— as flasks and beakers, &c. — it has been suggested that the 
glass has great advantages, but exiieriments have jiroved tlnit its great 
resistance is not absolutely reliaole, and that hardened yesHejs Mib- 
mitted to a high heat lose their distingnishing peeuliarities and 
become os common gloss. Thus a glass, partially filled with water 
and heated considerably above tbe boiling point at the parts nn-* 
covered with water, broke, the bottom of the gloss showing the 
fracture peculiar to hardened glass, while tlie upper uncovered part 
was broken into large sharu-o^d fmgmeiits like common glass. 
A modified process of haraeiiing, jiatented by Herr F. Siemens, 
cunHi.sts in pressing and suddenly cooling the glass in moulds 
B|)ecially constructed to conduct away the heat with the various 
degrees of rapidity found to produce the best results. 

Statibtiob of the Glass Trade.— According to a factory reiiort 
of 1871, there were in that year 240 glass-wor^ in the Unit^ 
Kin^om, employing, in addition to stcam-]iower, 21,434 oimratives, 
of ^om 2116 were females. Of these works 213 were in England, 
JB in Scotland, and 8 in Ireland. Further, there were at the same 
date 37 ^loss-cutting factories, employing 600 people, principally 
situated in the county of Warwick. The quantities and value of 
glass manufactures ei^rtod were as under in the year 1878 : — 


Plata irlsss 

Flint frlass 

Common bottles 

Other glass mannfacteres 


l,1-'i6,4Sfi8q ft. £106,90C 

9S.112cwt8 939,960 

A7MOO 808,481* 

72.209 ,. 99 170 


£7H,m 

1b 1878 the imports of manufactured glass were thus given : — 

Window glam 662,826 cwta £469.903 

Flint glaaa 143,666 „ 489.618 

Plate gkuw 91,198 „ 988.099 

CMais mannlactores 386,761 „ 879,788 


1,222.989 £9.066.0S6 


The following table thowi the comparative imports and exports 
of glass in the ten years ended 1877 



Imports, Foreign. 

Exports of British Gloss. 

Plate GUm. I other KInda 

1808 

1869 

1870 

1871 

1872 
1878 
1B74 
1876 

1876 

1877 

Cwti. 

609,806 

6C1,U7C 

602,876 

629,472 

668,1 M 
807.410 
•4«,»0» 
98.S,677 
1,060,361 
1,140,694 

Square Feet. 

911,880 

1 076,180 
l£67,60o 
1,648,676 
3,181,924 
9,]88,10<t 
1,411,268 
1,609,1 HU 
1,779,688 
1,167,068 

Cwts. 

808.060 

038,476 

799,269 

R47.888 

1,002,498 

1,148,640 

1,114,268 

880,988 

743,496 

709,424 


In the Bulletin de. la SociHi Etmurag&invnt pmtr VindtiMru 
nationale for 1877 there is an elaborate statistical computation of 
the extent and value of the glass manufacture throughout the 
world, based chiefly on returns applicable to 1874. The writer, 
M. Henry de Fontaine, arrives at the conclusion that the annual 
production of glass has almost doubled in the jiost twenty years, 
and estimates the total yearly production throughout the orld at 
a value of six hundred millions of francs. 

Bibliography. — The literature ot glass-iiiakiiig of English origin 
IS scanty and inijfiorfi'ct. In France and Germany the subject has 
received much fuller attention. The following list embraces the 
principal woiks*— Antonio Neri, Ars yitrariat cum MerrUti 
observation ibus, Amst, 1668 (Neri’s work was truiiHlatcd into Eng- 
lish by 0. Merritt in 1662, niid the translation, The Art of making 
(J/asSt WHS privately reprinted by Sir T. Philli])ps, Bart, in 1826); 
Johann Kiinkcl, Vollstondigr GlaBmachcr-Kunstf Nuremberg, 1785; 
Apsley Pellatt, Ourioitities of Olasft-mahing, London, 1849; A. 
Sauzay, .]farvrl8 of GiasH-makivg {from the French), London, 1869; 
(1. Bontetn])S, Guide du Vcirier, I’nris, 1868; E. Pcligot, Ia yerre, 
mu. hiatoire, sa faln'icationt Paris, 1878 ; W. Stem, Ihr Glas-faibri'- 
lation (m Holley’s Technologies vol. iii,), Bninswick, 1862; H. £. 
Benrath, IHe Giasfabrikathnis Brunswick, 1875 ; J. Falck and L. 
Lobmeyr, Die Qlaaindmtrie^ Vienna, 1875. (J. PA.) 


Glass Painting. 

The manufacture of coloured glusH, which is the basis of 
the beautiful and iiiterestnig art of glass painting, originated 
at a period of remote antiquity, and the use of enamels, to 
vary or ornament its surface, was known to the ancient 
Egyptians; but tho formation of windows of moRaicH of 
coloured glow upon which the shapes of figures and orna- 
ments are painted with an enamel fixed by fire is medimval, 
and emphatically a Christian art. In al) probability it was 
suggested by the mosaic pictures with which churches were 
adorned from an early period for the instruction of the 
illiterate, as was shown by the inscription which they bore, 
'^sanctm plebi Dei.’’ The step from mosaic pictures to 
glass mosaic windows was merely a question of time ; it is 
not known when the step was taken, but coloured windows 
existed in St Sophia at Constantinople in the 6th century, 
whilst the basilicas of St John Lateran and of St Peter 
at Home were adorned about the same time in the same 
manner. In the year 709 Wilfrid, bishop of York, invited 
workers in glass from France (** artifices lapidearum at 
vitrearum fenestrarum primus in Angliam ascivit ”). The 
French claim the honour of having invented the process of 
painting upon the mosaic windows of coloured glass, and 
of thus transforming them into works of art, and also of 
teaching this to the English, who in their turn instructed 
the Germans *, but Muratori, in the second volume of his 
Antichith ItaHche of the Middle Ages, printed a treatise on 
mosaic* and painted glass written by an anonymous Italian 
in the 8th century, and probably not later than the 11th 
was written the interesting essay Diveraarum Artium 
ScJitdttla Theopliili Pre»hyteri et Momchiy which details 
with minute accuracy the process of painted glass as it lias 
been practised with some additions and modifications, 
throughout the best periods of the wl ; it may re^nably 
be assumed that Theophilus describes methods invented 
before his time. Probably the oldest specimen ol 
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pM&ting now existing is a window of the 11th oentnry in 
a church at Neuwiller, in Alsace, representing St TimoAy. 
The figure is rudely designed, but, with the rich border of 
ornament, shows that the executant knew his art, which 
in the following century is further illustrated by windows 
in St Denis, near Pt^is, erected by the ab^t Suger, 
which are still preserved. It was however in the 13th 
century, that great age of the revival of art, that glass 
painting attained its first great development, and notwith- 
standing the claims advanced by France, it is most probable 
that as all art radiated from Italy as a general centre of 
invention and progress, as well as of faith and dogma, so 
glass painting partook of the general impulse. It has 
indeed been asserted that glass manufactured in the north 
was superior to that produced in Italy, and this is admitted 
by Vasari, but an examination of old Italian windows 
throws doubt upon this statement, for the Italian glass will 
be found to be more even in texture, more diaphanous, and 
certainly not inferior in colour, whilst the beautiful, pearly, 
white glass of the earliest date in Italy is superior to the 
pale green representing white in northern glass, and 
assorts much more harmoniously with the glowing coloured 
glass with which it is associated. Considered as a branch 
of fine art, Italian painted glass occupied a very high posi- 
tion at all periods of its history, for the designs were fre- 
quently made by some of the most famous of that long roll 
of immortal artists who have had so few equals elsewhere. 
In Germany the family of Hirsclivogel of Nuremberg and 
other eminent artists, including, it is popularly believed, 
Albert Diirer, and in France Jean Cousin, Bernard Palissy, 
Louis Fauconnier, and others, equalled the Italian glass- 
painters, whilst both German and French artists excelled 
them in technical processes. 

The late Mr Charles Winston, author of An Inquiry 
into the difereme of style oltBervable in Ancient Glass Painting ^ 
especially in England, with his usual accuracy and profound 
knowledge of his subject, thus classifies the consecutive 
styles:— -the Early English, from the date of the earliest 
specimens extend to the year 1280; the Decorated, which 
prevailed from 1280 to 1380; the Perpendicular from 1380 
to 1530; and the Cinquecento from 1500 to 1550. The 
styles successively prevalent in Italy, although they have 
an affinity with those following each other in northern 
countries, cannot be accurately designated by the titles 
selected in England, the last excepted. Like other branches 
of painting they are most readily divided and understood 
by centuries ; as the 13th century, a style principally in- 
fiuenced by Giunta Pisano and Cimabue; the 14th century, 
in which the spirit of Giotto and Orcagna and their 
followers prevailed; the 15th century, the first period of 
which was transitional, and the second early revival, as 
illustrated by the designs for windows of Lorenzo Ghiberti, 
Donatello, Paolo Ucello, Pietro Perugino, Andrea della 
Robbia, and other great artists of the time. The last age, 
called by Mr Winston the Cinquecento, lasted in Italy 
beyond the period assigned by him for its termination, 
and was characterized by florid magnificence of design and 
splendour of colour, imitative of the pictorial art of that age. 
and the ornament resembled that prevalent amongst the 
omamentists of the schools of Raphael and Michelangelo. 

In this brief analysis of the history and practice of glass 
painting, the Italian examples of the art are selected for 
description being less known than those existing in other 
parts of Europe, which have been minutely and ably iUus< 
trated. Besides being classified by centuries, Italian glass 
painting may be appropriately arranged under the following 
heads or schools : — the Pisan, Florentine, Sienese, Umbrian, 
Lucchese, Bolognese, Lombard, and Venetian ; for notwith- 
standing the lamentable destruction of painted glass in Italy 
even dow in progress, specimens by artists belonging to 
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these schools still exist, and the names of a numerous array 
of glass-painters of tham provinces are preserved. The bast 
examples extant of this art in Italy of the first half of 
I3th century are two couplets in the apse of the famous 
basilica of St Francis at Assisi In general arrangement 
and design they resemble windows of the same age in other 
parts of Europe classed by Mr Winston, under the general 
head of Early English, being divided into panels of varied 
and admirably designed geometrical forms surrounded 
by diapers and borders of rich fancy and glowing colour^ 
which, however, are rather more confused than similar 
' details in contemporary glass elsewhere. The panels are 
j filled with scripture subjects, and Italian skill and refine- * 
I ment are obvious in the design of the figures ; this 
I may be readily understood when it is considered that 
Italian artists of this time rendered the Greek art, uni- 
versally followed, with more sentiment and power than 
, any other people. The ornament shows the influence of 
Byzantine conventions, but the omamentists imitated 
natural forms of foliage sooner than northern artists. A 
remarkable peculiarity of the early painted windows at 
Assisi, which are hero taken as the best and almost the only 
specimens of 13th-centary glass left in Italy, is that 
throughout the couplets the backgrounds in each light 
differ in colour. The subjects for instance in the right light 
are on a blue ground, on the left on a red ground, in other 
examples the grounds are alternately blue and green. It 
might be supposed that all unity of effect must have been 
destroyed in this way; but such is the skill with which the 
general harmony of colour is arranged, that the counter- 
changes are less objectionable than might appear possible. 
Early Italian glass painting, like that of other parts of 
Europe, is characterized by an obvious ignorance of perspec- 
tive on the part of the designers, but there are manifest 
indications of attempts to represent retreating surfaces and 
lines ; that these have not the effect intended was not due, 
as some suppose, to the maintenance of a principle appro- 
priate to glass painting, but simply to a want of knowledge 
i of perspective laws common to all, even the greatest artists 
; of the time. 

! Besides executing panel windows with small figures, the 
artists of the 13th century painted figures of comparatively 
' large proportions under canopies of simple and primitive 
' forms. These figure windows were placed in positions at a 
I distance from the eye, as above in the clerestory, or at the 
, ends of aisles. At Assisi such figures are painted at the 
' bases of some of the windows irrespective of the idea of 
I distance, the upper portions being filled with panels and 
small figures. This irrational system gave way to the entire 
window being filled with large figures placed over each other 
within canopies or geometric borders, a method of design 
which survived in I^y to the close of the 15th century. 

The coloured windows of the upper and of the lower 
church are associated with mural paintings which cover 
every available space on the walls and vaul^ It might be 
supposed that the refulgent painted glass would either 
olracure the frescos or diminish their effect by contrast ; but 
in the first place the glass is not so thick as that of northern 
I manufacture, nor is it made opaque by the effect of climate, 
whilst, as already noticed, the wliite glass is purer, and the 
I brilliant sun of a southern climate illnmines the frescos 
; sufficiently, notwithstanding the coloured medium through 
which the rays are transmitted. Such is the case at Assisi ; 
but at Florence the coloured glass in the cathedral darkens 
the chnrcli too much, from causes which will be explained 
afterwards. The true method of combining colour^ glass 
in a building with the presence of pictures and sculpture 
in a less sunny climate will be illustrated in describing 
glass painting of the 16th century, the subject being im- 
portant at tlm present time. 
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In the next great age of art, that which commences with 
the triumphs of the genius of Giotto, glass painting evi- 
dently shared in the general progress. No windows remain 
which are associated with his name os designer, but in Santa 
Croce at Florence, by the will of Count Alberto di Lapo, 
dated the 9th of July 1348, money was provided for adorn- 
ing the apse of the church with frescos and painted 
windows to be completed in three years. The frescos were 
painted by Angelo di Taddeo Gaddi, and it seems reason- 
able to suppose that he designed two of the three windows, — 
that in the centre being of later date. The following extract 
from the archives of the cathedral of Florence shows that 
Angelo Gaddi designed for glass-painters: **A window in 
Santa Eeparata” — the ancient name of the cathedral — 

over the door towards the street of the Oassettai is com- 
missioned of Antonio of Pisa, master glass-painter, and the 
design is by Angelo Gaddi.” The windows illustrate the 
system of ranging single figures under canopies over each 
other. The colouring is harsh ; there is too great a preval- 
ence of dark green ; and the general design of oroamout is 
meagre and confused. This is inci*ea8ed by the capricious 
changes of the colours of the canopies, which are not white, 
these being rare in Italian glass painting. Thus in one of 
the w indowB the first two canopies are respectively red and 
green, which colours are counterchanged in those immedi- 
ately over I the next two in ascent are green and yellow, the 
next pair brown and yellow, the fifth order shows both 
yellow. Thus that variety of colour prevalent in the back- 
grounds of Italian 13th century work is found in the 
canopies of windows of the next century, a custom limited 
to glass painting, and not found as a rule either in mural 
or other pictures. There are in Santa Croce several win- 
dows of the 14th century, but they arc generally inferior to 
those of the same period extant in St Francis of Assisi, 
where there are important examples of rare beauty of 
design and workmanship, more harmoniously coloured than 
those at Florence, and suggesting that the Umbrian excels 
the Florentine scliool of glass painting. 

Throughout the whole of the painted windows existing in 
Florence, of the fully developed style of the 14tli centuiy, 
and for a considerable portion of the 15th, the influence of 
the architectural design of Giotto and Orcagna is very per- 
ceptible. The graceful twisted shafts common to the works 
of both architects, the richly adorned niches and gablets, the 
doine-like covering of the famous baldacchino in the church 
of Or Sau Michele, the work of Orcagna, are features which 
are imitated in various ways by Italian glass-painters. The 
colour LB especially noteworthy ; the canopy, somewhat squat 
in form, is adorned in every part with rich and diversified 
colours evidently imitative of the varied marbles and the 
infinity of marble inlay and mosaics, characteristic of so 
much of the mediesv^ architecture of Italy; whilst in 
northern countries the canopies in windows, with their 
beautiful details of form showing such rich fancy and such 
graceful lines, are chiefly white, not that they are altogether 
colourless, for it is of the perfection (»f mediseval architec- 
ture to associate colour with form That which in Italy 
was done by the help of rich stores of marbles of many 
hues, was effected in the north, where these were not avail- 
able, by means of polychromatic painting, which was imi- 
tated in window design by the glass-painters. Thus the 
canopies in Italian windows differ as much from those pre- 
valent at the same period in the rest of Europe as the 
campanile of Giotto differs from the spires raised by the 
genius of northern architecture. < 

In the history of painted glass in Italy during the 15th 
century, the windows of the cathedral of Florence, dating 
from 1390 to 1503, occupy an important position, not only 
by reason of their interest as connected with that cele- 
brated chnrch, but also because they were designed and 
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executed by artists of the highest reputation. The cathe* 
dral was founded on the 8th of ^ptember 1298, the 
arcjMtect being Arnolfo di Cambio di Colle di Valdelsa. 
In 1334 Maestro Giotto was architect, and commenced the 
famous belfry. In 1364 the church was vaulted over at 
its eastern end, and in 1420 Filippo Brunelleschi and 
Lorenzo Gluberti, who built the clerestory of the nave with 
its round windows and llenaissance cornice, were appointed 
joint architects. Painted glass was introduced into the 
windows thirty-six years before the completion of the 
cupola, and thirty before tliat of the clerestory. These 
dates are an interesting testimony to the importance 
attached at the time to painted windows as portions of the 
design of so great a church. They were erected in the 
aisles, before the nave was finished, by Don Lionardo di 
Simone, monk of Vallumbrosa, and Niccolo di Pietro della 
Magna, so early as 1390, and when the nave was roofed 
over by its architects, Fra Bernardino di Stefano executed 
the two first windows of the clerestory from designs by 
Lorenzo Ghiberti.^ Ghiberti is also alleged to have de- 
signed many of the painted windows at the east end 
of the church ; but those now existing, judging by the 
design and colour, as well as by the technical execution, 
cannot be his, for they are manifestly of earlier date, 
whilst the authoi’shlp of some of them is recorded in the 
archives without reference to Ghiberti. One only, on the 
nortli side of the a|xse and in the lower row, suggests the 
design of this great artist, the suggestion being strengthened 
by the fact that the diapered omamont on the ruby dress 
of the figure is mode by the wheel, which brings this 
window within the 15th century, whilst the diapers in the 
other figures of the same series are executed in an older 
style. It has been stated that Ghiberti advised the muni- 
cipality of Florence to invite a celebrated glass-] »ninter of 
Liibeck, Francesco di Domenico Liovi da Gaziibassi, by 
letters, the second being dated October 15, 1436, to 
settle in Florence with special privileges ; he came, and 
it is assumed that he painted Ghiberti’s designs for glass, 
but of this there seems to be no satisfactory evidence. We 
find that in 1434, before his arrival, Maestro Domenico di 
Pisa painted the east window of tlie drum, representing 
the coronation of the Virgin, which was designed by 
Donatello in competition with Ghiberti, and preferred. As 
it was on the 12th of January 1434 that Bninelleschi 
completed the dome, evidently no time was lost in com- 
mencing the painted windows. Bernardo di Francesco del 
Boni is recorded in the archives as having executed in 
1442 the following windows in the drum, called in Italian 


^ ThiH circuinHtunce has Ivd to the erroneous statement, repeated to the 
])reMent time m every guide-book and by every writer on tbe catliedral, 
anti to the still jirevaleiit Ijelief, timt the three windows in the faoade 
of the chim'h were designed by Giiilierti, wlio lias himself recorded : — 
** 1 designed for the front of Santa Maria del Fiore, for the central 
round wimlow of the fa 9 ade, the Assumption of our Lady, and I 
designed those on each side." The windows which Ghiberti really 
designed were the great circle of tlio fa^atle, a noble work still m its 
place, and tbe two ol the clerestory on each side of it, long since removed 
and lost. Tliat they w ere painted by Fra Beniardino di Stefano in 1 423 
is thus shown in the archives of tbe cathedral — ** Fra Bernardino di 
Stefano, of tbe order of tbe Preaoben of Santa Maria Novella, is to 
execute two round windows in the nave of Sa Mana del Fiore, one to 
tbe right and tbe other to the left, — that to the right representing 
Joachim driven from the Temple, tliat to the lelt the Death of the 
Viigin Mary, and the designs are by Lorenzo di Bartoluccio (Ghi- 
berti).” It is thus evident that the windows of the clerestory of ^e 
nave were to be painted with the life of the Virgin Mary, of which 
these two were thb first and last of the series, whilst the Assumption 
of the Virgin appropriately occupied the centre. Those in the clere- 
story having disappeared, it has invariably been supiKised that the 
two remaining at the ends of the aisles are those desenM by Ghiberti, 
although they differ in eubject and entirely in style from his’ woric. 
They are in fact thus mentioned in the archives “ In 1414 Nicolo 
di Pietro deUa Magna painted the two windows on each side ef the 
front of the cathedral,*' which record settles the question. 
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the tribane : — the Resarrection, designed by Paolo Uccello, 
and the Ascension and the Prayer in the Gkurden, 1>y 
Lorenzo Ghiberti, although by this time Francesco di 
Lievi da Gambassi had been some time in Florence. 
Bernardo del Boni is also recorded to have painted the 
Annunciation designed by Uccello, removed some years 
ago, and the Ascension described as being either by Giii- 
berti or Uccello; the uncertainty is curious. In 1448 
the same artist painted the Presentation in the Temple, 
which was designed by Ghiberti. What windows then did 
the artist from Liibeck really execute 1 Born an Italian, 
he was instructed from his youth in Germany, and it is 
reasonable to suppose that his style would German. 
Now several of the upper windows of the transepts contain 
figures which have a decided affinity with German ideas, 
and it is not unreasonable to suppose that these were by 
the new comer. He established furnaces by special permis^ 
sion, and it has therefore been hastily assumed that he 
manufactured coloured glass ; but these no doubt were to 
bum his painted glass. The letter inviting Francescho 
Dominici Livi de Ghombasso comitatus Flor., magistro in 
omiii et quocunque genere vitreorum de musayco et do 
quodam alio colore vitreorum,” dated 15th October 1436, 
was preceded by auotlier written on the 26th August 1434, 
which is thus recorded : — Letter written to the master 
glass-painter Gambassi, then in Scotland, and who made 
works in glass of various kinds, and was held to be the 
best gloss-painter in the world.” It is now vain to express 
the feeling with which Scotch people must regret the de- 
struction of the works of this excellent artist in Holyrood 
Chapel; the blow then inflicted upon ecclesiastical art 
never h^ been remedied. 

Many other glass-painters executed windows in the 
cathedral, the last of whom, Sandro di Giovanni Agolauti, 
in 1486 glazed the windows of the lantern, showing that it 
was finished, and in 1503 inserted glass *4n an aperture 
for the astrologers to see the suu through.” The wmdows 
of the cathedral of Florence are of rich deep colours, but 
unfortunately they are iucrusted with dirt inside and out- 
side. Many of them which have been broken have been 
wretchedly repaired, and the modem glass is toned with 
glazings of oil paint They darken the church to such an 
extent that works of art within it are seen to disadvan- 
tage. Michelangelo’s group of the Fieta is merely a dark 
mass, and it may be mentioned that his statue of Christ in 
Santa Maria sopra Minerva is similarly sacrificed to the 
painted glass lately introduced. 

The history of glass painting is illustrated by windows 
in other churches in Florence ; those in Santa Croce have 
been alluded to, with the exception of the magnificent 
circular window of the fa 9 ade designed by Ghiberti It is 
of special interest, as showing this great sculptor’s ideas of 
colour as well as of fonn. lie subject is the Descent from 
the Cross, and the colour strongly recalls the bright clear 
system of Fra Beato Angelico. In Santa Maria Novdla 
there is another very fine circular window of the 14th cen- 
tury, the history of which seems to be foigotten ; but in 
design it recalls the style of Andrea Orcagna, to whom also 
may be attributed the fragments of a window in the Stroszi 
chapel, which he partly painted in fresco, and for which he 
also provided the admirable altarpiece. In another Strozzi 
chap^ in the same church, painted by Filippino Lippi in 
fresco, there is a very rich window which is obviously also 
of his design, but so completely has all critical knowledge 
of glass painting disappeared in Florence, that this and 
other noble works excite no attention and no remark, and 
are in danger either from removal or from the clumsiest 
renovation. The great window of the chancel, a li^ge 
triplet, is so excellent that it places Sandro di Giovanni 
A^lanti in the foremost rank as a designer and i^ass- 
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painter of the 15th century. He waa born in 1446, and 
of his numerous works this superb triplet, which was 
erected in 1491-2, is the only example now remaining, 
whilst there are twenty-one records of his productions, 
evidently a small portion of them ; the last describes him 
as decrepit in 1515, and mentions that Niccolo di Giovanni 
di Paolo, master glass-painter, took his place. 

A window in St Francis at Assisi by the Umbrian 
Angioletto da Gubbio, an artist of the early part of the 
1 5th century, deserves special notice in connexion with 
the admirable works of tliis great age of the art It was 
erected about a century after the death of Cardinal Gentili 
(who built the chapel) by his heirs. The window is so 
full of light, so delicate in its arrangement of colour, and 
so tenderly and skilfully painted, whilst the prevalent 
white ornament is so brilliant, that it is perhaps the most 
perfect type in existence of a painted window suitable for 
a building containiug works of art, or where the climate is 
unfavourable and consequently the light imperfect. The 
close of the 15th century was in important respects tlie 
greatest epoch of painted glass in Italy : the general style 
of design of the great quattrocentista masters, their monu- 
mental nnd decorative methods of composition, simplicity 
of attitude and form, and rich unbroken colour, were emi- 
nently adapted for reproduction in glass painting, whilst 
the prevalent style of ornament was singularly graceful and 
pleasing. The influence of the Italian style was felt in 
France, Germany, and the Low Countries, in which very 
noble works of glass painting rivaHing the Italian were pro- 
duced by eminent artists, examples of whose works may be 
seen at Bourges and Rouen, at Antwerp and Brussels, and 
in various cities in Germany, although singularly enough 
one of the finest typical examples of this groat epoch of 
German glass painting exists at Assisi, ^ — the glazing panels 
of which the noble window has been composed being dis- 
persed through two or three windows of the upper and 
lower church. The technical execution of the windows of 
this period in all these countries was superb, showing hoW 
thoroughly the artists wore trained in every process of their 
art In England the feeble Perpendicular style was con- 
temporaneous, entirely devoid of good drawing, pallid in 
colour and weak in execution, a singular contrast in every 
respect to the state of the art on the Continent 

Amongst the most active and able glass-painters of the 
prolific 15 th century in Italy the Gesuati monks, whose 
convent was close to Florence and was razed to the ground 
during the siege when Michelangelo aided in the defence 
of the city, were celebrated. They prepared colours for 
artists, supplying Michelangelo when he painted the Last 
Judgment, and Siey executed numerous windows of which 
there are records from 1467 to 1562. As glass-painters 
they painted the designs intrusted to them with forcible 
execution, but their drawing was less happy and their 
ornamentation heavy. There are several windows by these 
Brethren in Florence: in Santo Spirito tbe great circle 
of the fa 9 ade shows every indication of having been de- 
signed by Pietro Perugino ; in San Salvatore, near San 
Miniato, the east window, evidently by a Gesaato, has very 
probably been designed by Andrea della Robbia. In 
another window in the same dmioh a figure of St John is 
a very fine specimen of their art Sev^ windows filled 
with small round panes of white gbaB, with richb eolomed 
borders and sacred monograms or heraldry in mb eentnv 
are espedally noteworthy as admirable types for domestic 
architecture. There are also works of the same character m 
the above in tbe church of Santa Maria Maddalena del FktfzL 
A glass-painter was now to make his appearance in Italy 
who was destined, althoni^ a foreigner, to edipse in the 
opinion of the Italians all previous masteis of the ^ ; this 
was Fra OugUdmo di Maxsillat, bom in the diocese of 
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VerduQ in 1475. It is not known under whom he studied | 
fl^ass painting, but for protection from the consequences 
some escapade he entered the Dominican order. 
Claude, an eminent French glass-pointer, being sum- 
moned to Borne by Julius IL to decorate the Vatican 
with painted windows, induced Marsillat to accompany 
him. Of the numerous windows which they must have 
painted only two remain in the church of Santa Maria 
del Popolo, so complete has been the destruction of painted 
windows in the Eternal City. Marsillat executed a 
number of magnificent windows in his manner for the 
cathedral of Arezzo, The following is a form of contract 
made with him : — ** The board of works of the cathedral 
have commissioned three windows of painted glass for the 
cathedral from Master William, son of Peter, Frenchman, 
that is, one window above the chapel of St Francis, one 
window above the chapel of Matthew, one window above 
the chapel of St Nicholas, for the price of fifteen livres the 
square braccio,” — nearly 2 square feet, — ^‘to be burnt 
in the fire and not painted in oil, and they are to be 
finished by the end of June 1520.’’ Marsillat, who 
painted well in oil and fresco, was the designer of his 
own windows. He was so impressed by the works of 
Michelangelo that he imitated his manner, and one of his 
windows at Arezzo, representing the Raising of Lazarus, 
is almost a transcript of the picture of the same subject 
designed by Michelwgelo, and painted by Sebastian del 
Piombo, which is now in the National Gallery, Lotidon. 
The design of the Frenchman is rather more crowded, but 
is characterized by more life and action. He introduced 
into glass painting the magnificent architectural back- 
grounds, with figures on balconies and terraces, made 
familiar by the works of Paul Veronese ; he drew the human 
figure admirably, and was veiy successful in the repre- 
sentation of motion, and his arrangement of colour was 
perfect in harmony. It is not to be wondered at that his 
works produced so great an effect upon the minds of his 
contemporaries. They also show upon his part a consum- 
mate knowledge of technical conditions, and his windows 
are so perfectly executed that except where injured by vio- 
lence or carelessness they are in admirable condition at the 
present time. Marsillat also executed some fine glass 
paintings at Cortona, which have been removed and are 
now in Florence. 

Without entering upon the description of a consider- 
able number of interesting works of glass painting in 
various parts of Italy, and of detailed notices of the artists, 
enough has been done to illustrate the history and pro- 
gress of the art from the 13th century to nearly the 
first half of the 16th. Later much less coloured glass 
came to be used, and a considerable change in taste took 
place in this art as in architecture ; it is shadowed forth 
even as early as 1501 m the following record: — **Quod in 
dicto loco semper et pro omnia tempore in dicto loco et 
ecclesia sunt media die tenebre et ut vulgo dicitur buio et 
habeto colloquio cum consoUbus Sancter Johannes de vietro 
faciat sumptibus opere unam finestram ex vitri cum ochi 
biacchi fregio d’allato et cum arme popolL” The desire for 
windows Emitting more light led to the invention and 
adoption of a beautiful variety containing much white glass 
varied with ydlow stain, and the introduction of a small 
quantity of oobured glaiw. These windows were painted 
with graceful arabesques executed in enamels and bmt in, 
and they never^ have been surpassed at any time for excel 
bnce of drawing and skill of execution. Such are the 
windows in the Laurentian library at 'Fbrence, attributed 
to Qbvanni da Udine, but erected after his death. Other 
examples might be referred to, and they are now of great 
value as showi^ the best descriptbn of ornamental window 
suitable for bnildingi of the devebped style, 


adorned with works of painting and sculpture. They have 
enough of colour to harmonize them with painted decora- 
tions, and enough of white glass not to destroy the chiaro- 
scuro of sculpture. It should be remembered ^t the 13th 
century produced beautiful windows possessing similar 
advantageous qualities suitable for mediaeval buildings con- 
taining modern sculpture, such as the famous five sisters 
of York cathedral, or the white windows of the same 
period at Chartres. 

The technical execution of the glass paintings still exist- 
ing in Italy resembles that prevalent elsewhere, and the 
method of the old masters is clearly described by Theo- 
philus. The glass used was either pot metal or coated ; that 
is, the colour either pervades the whole body of ^e metal 
or is applied as a film over white glass, invariably the case 
with ruby, which would seem black but for this contrivance. 
The artist employed to design a window prepared a full sise 
working drawing, which, according to Theophilus, was exe- 
cuted on a whitewashed board in his time ; but later these 
were made on paper, us is proved by the following contract 
from the archives of the cathedral of Florence (1437): — ** To 
Lorenzo di Bartoluccio (Ghiberti), sculptor, seven fiorins, 
being the half of the price of his skill and labour for draw- 
ing four figures on paper of bombagia (coarse cotton) for a 
window to be executed by Beriiaido di Francesco, glass- 
painter, at three livres per figure.” Guided by the firmly 
marked outlines, the glazier cut his mosaic of glass of the 
requisite colours by the aid of a hot iron, the diamond 
not being used for this purpose till the 17th century. 
The pieces of glass were futher reduced to the shapes and 
sizes needed by the aid of the grosing iron, still a familiar 
instrument ; thus prepared they were ready for the painter, 
and at the present time are attached to a transparent easel 
formed of a large sheet of glass. Theophilus thus describes 
the enamel colour prepared for painting with : — Take 
copper beaten small, burn it in a little pipkin until it is 
entirely pulverized, then take pieces of green glass and 
sapphire ” (a blue paste used in mosaic work), and pound 
them separately between two iK)rphyry stones ; mix these 
ingredients together in the proportions of one-third powder, 
one-third green glass, and one-tbird sapphire. Grind them 
on the same stone with wine or urine, put them into an iron 
or leaden vessel, and paint the glass with the utmost care. 
For with the three colours ” (that is, shades of one colour), 
** if you are diligent in the work, you can make the lights and 
shadows of the draperies in the same manner as in coloured 
painting. When you have laid on the first touches in the 
drapery with the aforesaid colour, spread it in such a 
manner that the glass may be pure ” (that is, untouched) 
in that part which you are accustomed to make light in a 
picture, and let the touches be dark in one place and light 
in another ” (that is, graduated), ** and again yet lighter and 
distinguished with much care, that it may appear as if 
three shades of colour had been applied. This order you 
should observe below the eyebrows, and round the eyes, 
and nostrils, and chin, round the naked feet and hands, and 
other portions of the naked body ; and thus let the glass 
{minting have the appearance of a painting compost of 
many colours.” It must be obvious from this description 
of the most ancient method of glass painting, in important 
respects the same as that still followed, that the art is re- 
gulated by certain necessary conventions distinguishing it 
from painting upon opaque surfaces. The features and 
accessories are drawn with sharp black lines making them 
out clearly to be seen at a distance, and in a very different 
way from the representation of such details in apictnre. The 
highest lights are the local colour, that ii^ the pure cedoar 
of the glass ; the deepest shadows are solid bla^ produced 
by laying on the enamel thickly ; all this is precisely iim 
reverse of the system pursued at the same early period in 
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painting pictures in which the shadowa were the local colour 
and the lights ‘white. As painting advanced it gradually 
approached more nearly to the scale of colour of the glass- 
painter, the lights instead of being white were painted of 
appropriate shades of the local colour, and the shadows were 
graduated into black iu their deepest parts. It may have 
been that glass painting suggested this important change in 
ideas of colour and chiaroscuro. The glass being painted 
as described must be burnt to fix the enamel thereon with 
jts flux. The separate pieces with the painted side upwards 
are placed upon the shelves of a kiln or iron box, covered 
with whiting ; the kiln is placed in a brick oven, and a fire 
kindled which surrounds it with flames. Much experience 
is needed to determine when the glass is sufficiently burnt 
to fix the enamel When this has been done the fire is 
withdrawn, the oven is hermetically sealed, and the gloss is 
left to cool gradually, so as to be annealed. From the 
appearance of many Italian windows as compared with 
those executed elsewhere, it is reasonable to infer that the 
Italians were less skilful than their northern contemporaries 
in firing their glass. The next process is to unite the 
numerous pieces of mosaic, thus painted and burnt, into 
panels of a given size, which is done by means of ribbons 
of lead grooved on both sides, the ribbons being soldered 
at all their angles, thus firmly tying the mosaic together. 
When the painted window is erected, the leads are seen 
internally in contrast with the transparent glass as intensely 
black lines, but externally, where they catch the light, as 
meauderiug lines of metal dividing the surface. Mistaken 
attempts have repeatedly been made to get rid of these lines, 
but they are constituent parts of the art, can only be got 
rid of by changing its true character, and are only disfigur- 
ing when injudiciously introduced, as for instance iu some 
14th-century glass iu Santa Croce, in which the white of 
the eyes are fixed with leads of the form of spectacles, so 
that all the saintly persons represented appear, ridiculously 
enough, to wear these aids to defective vision. The panels, 
which are technically called glazing panels, are inserted in 
their places iu the windows by means of grooves prepared 
in the stone work, into which they are secured with 
cement and strengthened at intervals with cross bars of iron 
called saddle bars, to which the glass is made fast by ties 
of copper wire. Thus fixed, experience has shown that 
painted windows if duly cared for will last for many cen- 
turies. Regarded in their connexion with past history, no 
monuments of art surpass painted windows in interest ; ^ey 
are only equalled by the paintings still extant in the tombs 
of the Egyptians as illustrations of faith, history, and 
customs. It was almost the universal usage that persons 
of every rank and position, as well as corporate bodies and 
guilds, made offerings of painted windows to churches. 
Whilst they give the most vivid ideas of ancient taste and 
methods of decoration, the religious opinions of successive 
ages are interpreted by the manner in which sacred subjects 
are selected or represented; the actual state of art at 
different times, from its rudest forms to the most perfect, is 
admirably exemplified; and, as it was customary to introduce 
the donors in appropriate parts of their gifts, the prince or 
noble in knightly panoply, with his armorials, is seen 
kneeling, sometimes accompanied by his sponse. In like 
devout attitude the ecclesiastic appears in the robes and 
with the insignia of his office, or the wealthy merchant and 
his wife in appropriate oosiume. In other examples trades- 
men, surrounded with the objeem and materii^ of their 
oommerce, sell to their customers articles of clothing or 
of food. Eveiy occupation is illustrated in these ancient 
pictures in glass. How great then has been the loss to art 
and history caused by the reckless demolition of painted 
§^gss which has token place in all parts of Europe, but 
especially in Italy, where the clergy have been the chief 


offenders 1 The Italians have not been impelled to this 
lamentable destruction of these precious recoil and beauti- 
ful creations by any of the convictions, changes of faith, 
or fanaticism, fatal to so many works of art in other coun- 
tries, but by uureasoning trankormations of taste, by ignor- 
ance, or by the paltry desire of gain. In northern climtes 
ancient gfass is found to have been affected by the action of 
the weaker, its outside surface is roughened and pierced to 
a small depth by little pits, or is so dtered as to resemble 
sheets of zinc ; it is also covered with dirt, especially inte^ 
nally, the enamel rougher than the surface of the glass 
favouring this incrustation. These injuries and accumula- 
tions veil the glass paintings, and produce a mysterious 
confusion of form and colour, admired by many, who to 
obtain in modem work such effects of ago, and to conceal 
the inharmonious crudity of colour, soil it artificially with 
varnish, paint, or enam^ applied externally, or with dirt 
applied of set purpose, showing thereby their ignorance of 
art and their bad taste, by having recourse to processes 
which are outside the domain of art, tor perfect harmony of 
colour and effect of chiaroscuro ought to be the results of 
the artist’s cultivated knowledge and skill, and nothing 
should be done to hasten the obscuration of the windows 
or to anticipate the effects of time. Important improve- 
ments have been made in vhe art of glass painting, as well 
as in the manufacture of glass, since Theophilus wrote his 
treatise, but some of these have not been favourable to the 
art ; for instance, old glass is much quieter in colour than 
modern, and as ic was less diaphanous, and less smooth 
in texture, it was better adapted to the operations of 
the glass-painter. This being observed, eminent manufac- 
turers of coloured glass in England and on the Conti- 
nent have prepared imitations of the soft, pleasing hues 
of old glass, and of its varied texture, with considerable 
success. The addition of an enamel brown from iron, 
and much warmer in tone than that made from copper, 
has been an important aid to glass painting, whilst 
about the middle of the 16th century numerous coloured 
enamels were invented, which, however ingenious and 
beautiful, subsequenlfy modified the art unfavourably. 
Vehicles composed of spirits of turpentine, fat turpentine, 
or gum Senegal have advantageously replaced the primitive 
distempers already alluded to. An important addition was 
tho discovery of the yellow stain, made from silver, the only 
purely transparent colour applicable to the surface of glass, 
it has been described as the invention of the Beato Giacomo 
of Ulm, who practised glass painting at Bologna, and died 
in the ^our of sanctity in 1491 ; but the yeUow stain was 
characteristic of glass paintings for more than a century 
before his time. The introduction of the system of coating 
white with coloured glass in the same way as it had been 
coated with ruby glai^, and the invention in the 15tli cen- 
tury of removing portions of the coloured glass by abrasion 
or with tho wheel so as to lay the white hslie in conformity 
with special designs, together with the practice of staining 
such white portions yellow, led to important modifications 
in tho art Embroideries on coloured garments and other 
ornaments were thus easily represented, and the system is 
very useful in painting heraldry. Instead of the wheel 
fluoric acid is now chiefly used to remove the film of 
coloured glass from its white backing. The leads with 
which the mosaic of glass is brought together in {^aadng 
panels have undergone various changes. Early lead-work 
is massive; but at the beginning of the 15th century it 
becomes lighter iu appearance but without loss of strength, 
for although the grooves were made shidlower, the lead was 
increased in thickness and was rounded on Ihe outer sm> 
faces. Alterations also were made in the method of fixing 
pail ted windows: the saddle bars, according to climate, 
weri} made more or less robust ; and, instead of crossing the 
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• iPaaindm glass, that is to say, white glass enamelled 
iriitk oolonii^ dually took the place of mosaic glass. In 
io the last centiuy glas&-paiDter8 of merit who 
Jteotiaed enamd painting have left considerable works, 
ecaoagst whom Francis Eginton, Forre&t, Henry Giles, 
BtriMrt S. Godfrey, Jarves, and especially Jervais, who in 
1717 executed from designs by Sir Joshua Reynolds the 
great west window of N ew College, Oxford. Whatever may 
be tltou^t of their method, those glass-painters were meri- 
torioas artists. Reference has been made to some of the 
works of the admirable gloss-painters of other countries 
besides Italy, but the object of the present paper has been 
to illustrate the history and practice of the art by Italian 
specimens hidierto little observed, and very inadequately 
and generally inaccurately describe. 

At the present time the art of glass painting is practised 
in different countries with very divergent views of its 
character and limita Some think that the more nearly it 
can be assimilated to pictures in oil or fresco the better, 
whilst others maintain that all such resemblance is beyond 
its distinctive conditions as a branch of decorative ait It 
is a common but erroneous belief that the art of glass 
piinting was lost, and that it has been revived in the pre- 
sent century. It survived in its latest form of the enamel 
method, classed by Mr Winston as the intermediate style, 
whidh is still carried out with unsurpassed skill in Germany. 
Undoubtedly the mosaic system had disappeared, and it has 
been judiciously and ably restored wherever glass painting 
is now common, although with different modifications and 
ideas of its nature. In England glass-pamters possessed 
of much technical skill and cultivated knowledge of old 
forms of the art, have produced meritorious worlw within 
ihe limits of almost servile imitation, insisted upon by pre- 
• valent but mistaken sentiment ; and in too many instances 
this imitation has reduced the art to the state of mere trade, 
to that at no period of its history have worse specimens 
been executed, too often found in the windows of the 
grandest monuments of medieeval architecture, which 
ought to have been preserved from such profanation. Uf 
the great value and interest of early painted windows, as 
well as of those of more matured art, every one who studies 
them with intelligeuce must be sensible ; and this value 
and interest are increased by the fact that they illustrate, 
with perfect truth, the tastes and ideas, the faith and customs, 
of the periods during which they were created, but modem 
eonnterfeits do nothing of the kind, and can convey no such 
iinprettions to future times. It is only by the restoration 
of the old union which existed between the great artist and 
llie glasapainter, dwelt upon in these columns, that the 
beautiful art of glass painting can be really restored, nor are 
^we without a completely successful instance of the happy 
jimXU of this union. A window in the parish church at 
Alnwick, designed by the late William Dyce, R. A., and 
jpeinted on glass at Munich, is a niagnificent specimen of 
tbg art^ equal in design and execution to the works of its 
golden age. 

In Oranany the arts ornamental still floarish as branches 
of fine art There, as generally thronghout the Continent, 
the eoquirement of a knowledge of ornament forma part of 
4A ouniicaliliu study of moat artists; to the entire 
igUgfint of this io in aeadonies of fine art, may be 

iillilbiitnd the low estate into whidi these biancbea have 
Tbe most eminent Gennea artists ci the nresei/t 
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eare whidi is so duuna^hMe n nntfOBM nttmote* Sack 
being the case, it remains a souMe of wonder tbnt nrtbts 
surrounded by precious remains of andent gei^a reaiiik* 
able for exquisite cokmr should notwitbstaacUnA show so 
little ability as colouiists. They assimilate tae oedouted 
glasses of the best qualities, with eveiy attention to theliwi 
of harmony, but they do not bring them into nnion as the 
old masters did by forcible painting of the shadows and 
half tints. The shadows generally are too transparent^ 
and the general effect is weak. The finest work of the 
Mnnich school of glass painting, and one of the best 
windows produced in the present century, is in the 
Parliament House Edinburgh. It is richer in odour 
than is usual; and, having been designed by the illus- 
trious Wilhelm von Kaulbach, the general composition ia 
of a noble character. 

In France an imitative school, resembling that which hea 
been dominant in England, has executed skilful mimicriea 
of ancient glass painting, and has restored successfully 
ancient windows broken or otherwise ii\jured in revolution- 
ary times or by neglect. Gloss-painters of this class may 
be found in France, who dispute the supremacy in bad art 
of their island rivals. In efforts to escajpe from this abject 
imitation, trained artists have produced original works cf 
considemble power of form and colour, but too manv aim 
at a picturesque eccontiicity, and an affected design, mcon- 
sistent with the grave beauty of the art ; and Jean Cousin 
and other great masters of the grand period of French gloss 
painting have no successful followers, nor has any painted 
window been produced iu France in the present century 
which equals that by the Scottish artist, William Dyce, or 
that by the German, Von Kaulbach. 

In Italy there are glass-paiiitcrn w'hose merits as draughts- 
men, designers, and executants place them in the first rank, 
but their windows are almost invariably laborious imitations 
of pictures in oil ; they have undoubtedly lost the methods 
as well as the ideas and style of their great predecessors, 
whose windows they not uufrequently injure deplorably by 
their restoiations. It is to be regretted that artists so ad- 
mirably trained in many respects siiould so little compre- 
hend the magnificent works of former times which would 
be their best models, and which they have skill enough to 
rival but for their vicious method of execution. 

In Belgium the art is practised with considerable skill, 
and works of merit have been executed, but here, as else- 
where, the modern glass-painter is inferior to his prede- 
cessors, although he is surrounded by so many admirable 
specimens of ancient art. 

The following works on gloss pointing may be advantageously 
studied “Fefdinand do Lastcyne, HuUoiit dt lo> p€wiuT€ tuv vctT€ 
d^aprba sea monumtnta en France ^ Pans, 2 vols. folio, 1852 ; Id., 
Quelqttca moU atpr la Theonc dt la peinture mr verrt^ Paris, 12mo, 
1853 ; Id., Notice aur lea vitraua: dt Vahhayt dt Kathhatiaeny canton 
dt Lueomtt Pans, 1856; A. Lenoir, Hiatoirt dt la petninrt aur 
verrt ei deaenptton dea vUraux anciennea et modemtat &c., Paris, 
1808 ; Id , Notice h%alonque aur Vancimne fteinture aur verre, aur 
lea moytna pratiquea dana cat art deputa Vdpoqut dt ton inventton 
juaqu*a noajoura, et par auUc aur Jean Couain, gui a earcelU dana It 
mhnt art, Pans; E. H. Langlois, JEaaai hiatonque et deaeripttf aur 
lapwnJturt aur verrt aneuniu et moderM, Rouen, 1832, Pierre le 
Vieil, L*art dt la v^inture aur verrt ei df la vttrene. Pans, 1/74 •, 
Olaaa * (he manner howt to annctlt or paint in glasa the r^epUa 
qftktcidlora, 1616; Gessert, Rudimentary Trtalm on Pausing on 
Olaaa, Londin, 1851; Mrs Memfield, Ancvmi Prwdw of Pai^tng 
%n Oil, Miniature, Moaaic, and on OIom, &e., Londen, 1849; C n^l«* 
Winston, An Inquiry intoOie differtnet qfatyle diaerrablt in ancie^ 
Glasa Muting, tipeeuUly in Rngland, Oxford, 1847 ; Padre L. V. 
Marchese, Matnorit det piu inatgni Pittori, Srultort, e Anhit^n 
Domonteani, Florence, 1846; O. GayS, if^itod^tM 

dei aeeolixir., xv., xvi., 8 vols,, Florence, ld89 ; Gaetano Mil^esi, 
£e Opera diOooryio Faaari cm nuavt mnmtamimt t eom^^ 

SIMM. 1879. ^ 
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SoLOXoir (1593-16S6X theob^ mad 
BUAiotl oritie, was bora at SoiiderahatiaeD, in the pntiGipali^ 
of Sdi warsburg-Sondershauson, in 1593, received hkiscboef- 
edncation at the gymnasium of Ootha, and in 1612 
entered the university of Jena, wherO) with the exception 
of some months spent at Wittenberg in 1615, he passed the 
following nine years of his life. a student of theology 
under John Gerhard he directed his attention especially to 
Hebrew and the cognate dialects ; in 1619 he was made an 
'‘adjunctus” of the philosophical faculty, and some time 
afterwards he received an appointment to the chair of 
Oriental languages. From 1625 to 1638 he discharged the 
duties of superintendent in Sondershnusen ; but in the latter 
year, shortly after the death of Gerhard (1637), he was, in 
accordance with the last wish of that great man, appointed 
to succeed him in the chair of theology at Jena. He did 
not, however, continue long at that university; for in 1640, 
at the earnest invitation of Duke Ernest the Pious, he re- 
moved to Gotha, there to act as general superintendent in 
the execution of important reforms which had been initiated 
both in the ecclesiastical and in the educational establish- 
ments of the duchy. I'he delicate duties attached to this 
office he dischirged with singular tact and energy; and 
«wh9n called upon to take part in what is known as the 
** syncretistic controversy, by which Protestant Germany 
was so long vexed, ho manifested a combination of firmness 
with libermity, of loyalty to the past with a just regard to 
the demands of the present and the future, which unhappily 
liave only too seldom been equalled in theological disputes. 
His principal work, the well known PkUologui pub- 

lished originally in 1625, was and still is regarded as a work 
of great value in biblical hermeneutic; and it has an his* 
toricil importance as marking the transition from the earlier 
views on questions of biblical criticism to those of the school 
of Spener. It was more than once reprinted during the 
author’s lifetime, and appeared in a new and revised 
form, edited by Dathe and Bauer at Lei^isic, towards the 
close of the century (1776-1797). Glossius succeeded 
Gerhard also in the editorship of the Weimar JHbelwerk^ 
and he wrote the commentary on the poetical books of the 
Old Testament for that publication. A volume of bis 
Opuasula was printed at Leyden in 1700. He died in 
1656. 

GLASTONBUKY, a market town and municipal 
borough of England, is situated near the middle of Somer- 
setshire, about 22 miles S.W. of Batb, on the great western 
road from London to Exeter. The spot occupied by the 
,towD is a sort of peninsula formed by the windings of the 
river Brae, which flows west through the vallej' between 
the Poldew and the Mondip Hills ; and in earlier times it 
was to all intents an island, as the conntiy round was an 
extensive marsh, broken, however, by the Tor of St 
Michael to theN.E. of the town. Of the public buildings 
the most important, besides the ruins of the great abticy, 
are the church of St John the Biptist, in the Perpendicular 
style, with a tower of fiuo proportions; the church of St 
Benedict, dating from between 1493 and 1524; the hospital 
of St John, founded in 1246 ; and the George Inn, erected 
about the time of Henry VII. or Henry VIII. There wos 
formerly in the town a remarkable cross, which is figured 
in WarueFfl Glastonbury ; but it fell into decay, and was 
replaced by the present insignificant monument in ^846. 
Though Glastonbury has a station on the Somerset^pd 
Dorset Railway, and communicates with the estuary of the 
Savern by means of a canal for vessels of 70 or 100 tom 
bueden, it has comparatively little trade. The woollen 
mmufacture was introduced by the duke of Somerset in 
the first half of the 16th century, as may be seen at length 
iu Strypa's Ltfe of Crasimer ; but neither that nor the rnauu 
faotore of sUk* which was also carried on to some extant 
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during the 18th ean^, fa fiov of HHmm 

are tannerifa, howem, and tUe-worha. The popnlatioB 
the town in 1861 was 3496, and in 1871 it was 8676i * 

The abbey of Glaatenbury ia without doubt cue of the vainr 
earliest ecolesiastieal foundations in fiogland. In the woods of Mr 
Freeman {** King loe," Proc. o/Somerastshire Arch, Soe., 1874 ), ' 

is on any showing a tie between the Biiton and the Eiiglfahniia, 
between the older Christianity of our island and the newer, the 
one church of the first rank which lived through the storm of Eng- 
lish conquest, which passed into the hands of our vietoriaus fatbm 
as a tro)my of victory undestroyed and unplnudered.” But imfbr- 
tunately ** everything rclutinv to its early history is so enveloped 
in legend that one has to tread one’s way with the greatest cauttOQ 
at every step. ” As Canon Stubhs remarks, ^ the extravsj^t claims of 
the monks in regard to the antiquity and celebrity of their church 
** doubtless provoked ciiticiarn, and criticism for^ on them the 
need of a forg(‘d history to assert, and of forged monuments to sup- 
port these pretensions. Tlie fabneation of such evidence must have 
gone on at Glastonbury on a scale proj)ortioned to the claims ; and 
William of Malmesbury, it would almost seem, undertook to erect 
the story out of materials which he distrusted. This did not content 
his employers, and they interpolated his work to a degree which 
makes it imfKWsible to rely with confidence on any part of it.” 

J’hough Glasionhury is not mentioned either by Bede or by the 
authors of the Saxon Chronicle as one of the early foundations, its 
existence (continues Prof. Stubbs) is proved by the incontrovertible 
authority of the letters of St Bonitaee and the life of the same by 
S. Willibald. The name of Glastonbury however is of compara- 
tively mo<lcm orimn, being a corruption of the Saxon Oloistingaburh 
or town of the GltestingH. By the Britons tlie spot seems to have 
been called Ynys yr Avallon (Latinized as Avallonia), the Island 
of Apples, or Ynyswitrin, the Glassy Island; and it became the 
local habitation of various fragments of Celtic romance. 

Ai cording to the legends which grew up under the care of the 
monks, the first church of Glastonbuiy was a little wattled building 
erected by Joseph of Arimathea as the leiider of tlie twelve apostles 
8<‘nt over to Ihitain from Gaul by St Philip. About a hundred 
years later, aci'ordiug to the same authorities, the two missionaries 
Phaganus ami Deruvianus who came iu kin^ Lucius from Pope 
Kleuthenus established a fraternity of aiichontes on the spot, and 
after Unce hundred years more St Patrick introduced amongst them 
a rcgului nionustic life About 546 David of Menevia is said to have 
built a now church near the old one, and in the 7th century the 
old one uos cnciuscd witli boards and covert d nith lead by the care 
of Pauliuus of York. In the early part of the 8th centniy the gmat 
West Saxon king liie {c/. charter iu Kemble, Codsx diplomaticus 
(cvi Soj’omcif voj i. Ko Ixxi ) built and endowed a monusteiy at 
Glastonbury, wlinh, in spite of the preceding estublishmonts, may 
almost bo coiisidemi as a new foundation. From the decadent stato 
into which, like other monasteries, Glastonbnr}* was brought by the 
Danish invasipUK, it w'bs brilliantly recovered by the poweiful hand 
of Duustau who hod been educated within its walls and was 
apiNuiited its abbot about 946. The chuich and other buildings of 
his erection remained till the installation, in 1082, of the first Nor- 
man abbot, who inaugurated the new epoch by commencing a new 
church. His successor Herlewiii (1101-1120), however, dissatisfied 
with the meanness of the edifice, pulled it down to make way for a 
finer structure. Henry of Blois (1126-1172) added gieatly to the 
extent of the monastery, buildiug u l)ell tower, a chapter-house, a 
cloister, a dormitory, a refectory, a palace, a hrew-house, Ac. In 
1184 (on 25th May) the whole of the buildings were laid in ruins 
by fire; but Henry II. of England, in whose hands the monastery 
then w'as, entrusted his chamberlain Budolphus with the work of re- 
storation, and causeii it to be carried out with much rnugnificenoe. 
The great church of which the ruins still remain was then erected. 
In the end of the 12th century, and on into the foUow'ing, Glaston- 
bury W'as distra^’t^ by a strange dispute, caused by the attempt of 
Sa vatic the am bijous bishop of Bath to make himself master ol the 
abbey. The conflict, carried on alteruatoW by blows and Inibea, 
was brought to a close by the decision of Innocent III., that the 
abbacy smiuld be mer^d m the new see of Bath and Glastonboiy, 
and that Savario should have a fourth of the property. On Savario’s 
death his suc'cessor gave up the joint bishopric and allowed the 
monks to elect their own aboot. From this ^te to the Beforma- 
tion the monastery continued to flourish, the chief events in iti 
history being connected with the maintenance ofvjte^daima^ to tfw 
possession of the bodies or tombs of Ring Artbw||ft8t 
As early at least oh the beginning of the 11th tvtedi- 
tion that Arthur was buried at Ghutonbury appetfMfebava taken 
shape ; and in the reiffn of Henry II., seowWKi GMdiur 
Oambrensis and othera, the abbot Henry de Blois, wertih to 

X nade, discovered at the depth of 16 feet a Hllk 

insociptioa ** Hie jacet aepultus incUtua m Aiifattuain^MiilA 
Avalonfa.^* After the fire of 1184 the monks asserted that 

\ ^ IntrstMim is MsmsnaU u/at Ihmsim, JMt Xwte liSii§ 
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lll'fQwaMtoB dihe Daaftuu 

ftwa Ganterbiuy thaDftoiih moI: m 1011 and Ib^Ih oonoeal- 
aunt ever flinoe. Th« OuitarlmfymimlDinatiindly denied tha aaier- 
tkML and the contest oontinned for centuries. In 1508 Waiham and 
QeMsten having enmined the Canterbuiy shrine reported chat it 
contained all the prindpal bones of the saint, but the abbot of 
Glastonbury in reply as'stoutly maintained that this was im^Hissible. 
The day of such disputes was. however, drawing to a close. On 
1580 the lost and 60th abbot of Glastonbury, Robert Whyting, was, 

‘ in the words of a contemporary letter (MS. Cotton, C'lttop. K, iv. 
ioL 966), '* arraigned, and next day put to exi'cution fur robbing of 
Glastonbury church.” His Ixxly was quartpn>d, and his luuid fixed 
on the abbey gate. A darker juissage does not 0 (‘eur in the annals 
of our English Boformation than this murder of an aide and high- 
spirited man, whose worst offence was that he defended as best he 
oouldfrom the hand of thes)>oiler the pro|Hsity of his ehurgt*.* 

The ruins of the abbey are now coniiuiratively few, and us the work 
of destruction has in niiuiy places descended to the very foundations 
it is impossible to make out the tletiiils of the ])luiu Uf the vast 
of buildings for t)io aecominodation of the monks almost 
^ng remains except the ablxit's kitchen, noteworthy for its 
gonal interior, tlie Jiorter’s lodg<*, and the abbey barn. Consider- 
able portions ore still standing of the so-called cIihik*! of St Josepti at 
the west end, which Mr Willis has identified witli the lady clm|Md, 
occupying the silo of the old wicker ehiirch. This cliuiHil, which 
u the finest {lart of the ruins, is transition work of the 12tn century. 
It measures about 66 feet from isist to west an<l about «*!(> fisiin nuitli 
to south, ilelow* tlio chapel 18 a erypt wliicli Professor Willis hliows 
to be a construction of the Ifitli eeiiturv inserted in a huildlng which 
had no previous crypt. Between the chapel and the gicai church is 
an Early English huiiding which appears to hu\u served os uCSulileo 
porch. The givat church itself was u crinMforin strncturo with a 
choir, a nave, and transepts, and a t<wver hunnoiintnig the centie of 
intei'sectiou Eroin east to w’est tlie lengtli was 41 0 le«d, and the 
brea 1th of the ua\e w<us about 80 feet. The nave hail ten heveries, 
and the choir siv Of the nav(‘ thiee buys of llie hoiitii side aie still 
standing, and the windows liu\e pointed arches exteniull) uiid seiiii- 
circular arches internalh Two ol the tower ]iicis and a part of one 
arch give some indication of the grandeur of the huilding. The old 
clock, preseuted to the uhbi‘y by Adam de Godbur> and 

noteworthy as the first lecorded I'xatiiple of a clock stiikiiig the 
hours automatically w'ltli a count-wliecl, is still preset ved, uUboiigb 
not ill its entirety, lu the (*athedml at Wells. 

The Olastonluiry thorn, planted, ucconliiig to the legend, by 
Joseph of Arimutheu, has been the object of considmablc eoiiiineiit. 
According to l^nidon {Ai'boretuvi ct Frulicrtwn) it was piobubly 
CralOBgua prcerojc, and he icfsirts that he leeeived from (ilustoiibury 
in DecciulaT 1863 a thorn branch in full blossoiii, having also on it 
ripe fruit. The actual thorn visiU'd by the pilgrims was destroyed 
about the Uufurmation tune, but 8|K*ciiiicnH ol the same variety aio 
still extant in various {larts of tlie country. 

See William uf MAlme^lmry, De Aiitlq (ilsMiouieiiMiM EecleHlE',** in 
Angticarum Senpt, iV/,tcim i., l(iH4 (hInm juiiitril by Ileunie mul Migiie), .lohii 
of OUuitoiibui'y, (Vi/'uNMii five tU HiMt. de Jtebu* (/Imit , id. by IIcai ii< , Dxfunl, 
1756, *I vols , Alton of Domn hum, /*e Jtehuf Ue»ttf iHnut , rd by Ilearm , Oxfoid, 
1727, 2 voi'i ; Uui and Antiq of Giant , i.oiidoii, 18(»7 , Aralmian Guide to the 
Tttwn of Glaftomhui'y^ IHibl, Stii ed ; Wuiuer, JlUt oj Uu AMtep and 7'utm, Hatii, 
182S; Ilev K Wurre, “ (ilMtuiibiiry AblH-y,” in of Somemetnhite Arrlutol 
and Jfat. Ifint JSoe., 1842, Ruv K W'aiie. ** Notice of Ruiiii of UbiHtoiibuiy 
Abbey," G/id^ 18.19, Ke\. W A JoruK, *‘Oii the Ihimlrd DiMUxry uf Kiiik 
A rthuiN Remains ut UiMtunbiir}/’ f&tcf, 18.19. |{e\ .1 it (ticeii, ^'JiiiiiNtHii >«t 
Gbuaoiibury," and '‘(iisoundSuvaiio," tbifl, lKa‘l, Rev Canon Jorkaun. “Savarii*, 
Bishop of Hath and (alu^tonbur> idid, iHfi'J, 180.), L A Fm'ciiisii, " KIiik Im 
ibid, 1872 Olid 1874; Dr W lieattie. In Joum of Hut Arclnrol Am, \ol xll , 
1866; Itov R Yi'iUlH, A rrhitertural UuU>ry if Glanloubury Attbey, \M,i\ VI«h» 
and plma of the abbey building will be found, mi>n Mi WllJjn. in DiiKd<ili'N 
Mmuutic&n, 1666; Steveiia’a Uonauticon, 1720, .Stukiley, /tinetaiiuin Guhomumi, 
1724; Grooe, AntujuitieM, 1764. Carter, Ancient AuhUerture, JHOO. Stoier, 
Atdiq tmd Topogr. Cabinet, vuls. li , iv„ v, 1807, Ac., Hritron s An hifci tunti 
AntiqmU^ vtA. Iv., 1813, Vetmta I/onumentu, \ul 1/., 1816, and A’etr i/uaas> 
tietm, toL L, 1817. 

QLATZ (Slav. Kladuko), a fortified town of Trubgian 
Silesia, chief town of a countKhip in the government dia- 
trict of Breslau, is situated 50 miles S.S.W. of the town of 
that nama It stands in a narrow valley on the left bank 
* of the Neisse, not far from the Austrian frontier. It is 
strongly walled, and is further defended hy an old castle 
built on a high hill on one side of the town, and by a regular 
modern fortress erected on a hill on the opposite side. 
Before the town on both banks of the river theie is also a 
Btrongly fortified camp, by which its bombardment from the 
neighbouring heights may be hindered, and w^hich affords 
accommodation for as many as 10,000 men. The town is 
the seat of a circle court and of an agricultural union, and 

^ A earious mUc of Abbot Wbyting, hia watch, was purchasMl in 
1887 at the sale of T. Bowen*a eilicts, tad presented by G. K. Tyute 
lo the duke of Suaiez. 
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posaesBee one Lutheran and tbree QathoIio charches, one of 
which is very old and contains aevenl monnments of 
Silesian dukes. Among the other building the principal 
are the nunneiy, the royal Catholic gymnariui&i the asylum 
for destitute children, and the military hoepit^ The in- 
dustries include the manufacture of spirits, lineUi damaak|. 
broad cloth, hosiery, beads, and leather. Qlats existed as 
early as the 11th ceutury. In the Thirty Years’ War it 
was several times besieged and taken. It surrendered to 
Frederick the Clrcat in 1742, was retaken by the Austrians 
ill 17G0, and was restored to Trussiu ut the peace of 1768* 
The pD|)ulatiou in 1875 w’as 12, .5515. 

GLAIIHEU, Johann IiIiduldu ( 1 003- IGG 8), alchemist 
and medicinal chemist, was born at Carlstadt in 1608, and 
died at Anistordam in 1 GG8. There is no authentic record 
of details concerning his life ; his uamo has been somewhat 
marred by tradilioii, but it is not unreasonable to suppose 
that this originated with persons who did not heed the 
wainiiig given by the chemist hiiiiself, in one of his more 
iiiiportiuit memoirs, *Met no one rashly judge uf this work, 
until ho be thoroughly informed concemiug the same.” 
Commeiiciiig his (‘arcer as a chemist ut the time he did, it 
w*as nut uiinaturul that he imbibed the notion, prevalent 
among his contemporaries, of the existence of ** alkaheat,”a 
]i(|uid which w*qs to Iki universal in its uses as a solvent and 
a medicine, and of the piiiliKsopher's stone.” Hut whatever 
the motive which induced him to tod in his laboratory, it 
IS certain that he, by ascertaining the preparation of many 
valuable iiiedicines, coiitiibuled largely to pharmacy. He 
undoubtedly was the lir.st, in 1018, toproeui'e hydrochloric 
acid by the action of oil of vitriol on euinnion salt, and also 
in ail probability to obtain nitric arid by meaiiH of oil of 
vitriol ami mtre. Sodium sulphate, discovered by him, 
and commonly therefore termed Glauber’s salt (see below), 
he obtained by the action of od of vitriol on salt. 

IJiH trvutisrH, about thiity in iiuiiibur, wuro publiHhud at Frankfort 
iii2\olH. 4to, 111 Hi.tp, at Aiiihtndnin, in 1661, in 7 voIh. Svo ; 
aiidui Loiiduii, truiihluti’d iiiLo EiigliHi) by I’aikc, in 168U, 1 vul. folia 

GLAU13 Jill’S SALT the popular torui for neutral sul- 
phate of sodium (Na.SOj, discovered by the chemist whose 
name it bears, and formerly known os **sal mirabile 
Glauberi.” It occurs in nature in combination with calcium 
sulphate os the mineral glauberile, and uiicoinbined in right 
rhombic prisms, os tbenurdite, being found in this fonn in 
Bolivia unci JVtu, und near Madrid ; or in mouoclinic 
priHins, with ten inolieules of water as gluuborite or ordinary 
Glauber’s salt, in Austria, Dungury, Italy, and in great 
(|uaiitity us a de[K>sit from tlie hot springs uf Carlsbad. It 
IS also a constituent of sea-water, and the chief active prin- 
ciple of medicinal waters, und occurs lu minute traces in the 
blood. It Las a bitter but not acrid taste. It is somewhat 
anomalous in its solubility, the muximum occurring at about 
34** C. According to Ldwcl, it exists in aqaeoas.solution 
at teriiperaturcK as high as 34* C. us a decaliydriite, but 
above tliat tenijierature as an anhydride,^e solnbility ut 
the former increasing, and of the lattenLcreaaing, with 
a rise of temperature (sec CuEMismy;; vol. v. p. 505). 
Under ordinary circumstances it cryst^lizes from solution 
in large colourless prisms ; these, when exposed to the air 
or heated, effioresco, giving a white powAr, which melts at 
u strong red heat, and on cooling forms^trausparent mass. 
The salt has also been the subject of jpine interesting ex- 
periments made by Guthrie, who C. procured it 

in combination with IGG molecul^ of water. From his 
investigation of this and other s^stanecs, be concluded 
that the solution of a solid bodyy^nsists in the formation 
of a liquid hydrate which ultinmtely difiTuscs into the rest 
of the solvent In tlie manufimture of sodium carbonate 
from salt and sulphuric acid, ^is sulphate is prepared in. 
large quantities. In medicin^ it is employed as a purgutiTr ' 



OtA.0CHAU, one of tho mostimiK^rteiit int^ 
ttHms of Saxuny, circle of Zwickau, b ^atod Ctti'tlie 
bank of the Muldo, 7 miles north of Zwickau and 17 west 
of Chemnitz. It u the seat of a roral adminietratiee com** 
mUsion, of a district court, and of the eodeeiaetical and 
iecular courts of the coontship of Sch5nbai|'. Its principal 
manufactuies are woollen and half-woollen goods, in regard 
t3 which it occupies the first position in Germany. Besides 
3000 hand-looms and 1 000 power-looms in the town, the 
trade gives employment to many others in the neighbouring 
districts. There are also dyeworks, print works, and manu- 
factories of paper, linen, thread, and machinery. Qlauchau 
possesses a real school, an elementary school, a weaving 
school of the higher grade, an orphanage, and an infirmary. 
Some portions of the extensive old castle date from the 
1 2th century, and the Gottesackor church contains interest- 
ing antiquarian relics. Qlauchau was founded by a colony 
of Sorbs and Wends, and belonged to the lords of Schon 
burg as early as the 12th century. Thu mineralogist 
Agricola was bom at Gluuchau in 1494. While the popu- 
lation in 1834 was only 6292, it was 14,357 in 1858 and 
21,743 in 1875. 

GLAUCUS (rAAVK09, a.e., yAai»icos, ‘^silvery” or 
“sheeny”), in Greek mythology, the name of several fig- 
ures, the most important of which are the four described 
below : — 

( 1.) GlaUOUS, sumamed Pontius (6 Troi/rtoc, equivalent to 
h daXdartno^^ according to the common legend had originally 
been an expert fisherman and diver at An thedou (Bceotia), but, 
having eaten of the magical herb sown by Cronos, had leapt 
into the sea, where ultimately ho was changed into a god, and 
endowed with the gift of unerring prophecy. A principal 
seat of bis cultus was Anthedou, whore the inhabitants 
claimed to be descended from him ; but he was also wor- 
shipped extensively, nut only on tho coasts of Greece, but 
also on those of Sicily and Spain, it being customary for 
fishermen and sailors at certum seasons to watch during the 
night for the moment wlicn he should come on his periodi- 
cal rounds accompanied by his train, in order that they 
might consult him os on oracle. He is generally represented 
as endowed with most of the attributes of Nereus, but 
occasionally he is identified with Melicerlcs. He is some- 
times said to have instructed Apollo in prophecy. In art 
he is depicted as a vigorous old man with long hair and 
beard, his body terminating in a scaly tail. Tho Ar</o- 
nautica represent Glaucus as having been builder and steers- 
man of the “ Argo,” as having alone remained unhurt in 
the fight of Jason with the Tyrrhenians, and as having after- 
wards become a sea god, in which capacity he was able in 
various ways to assist the expedition. A poetical account 
of his metamorphosis is given by Ovid xiii. 90G), and 
his story has been also treated by Pindar and by iCschylus, 
the latter of whom is known to have made Glaucus Pontius 
the subject of one of his satyr-dramas (see Pansanias, ix. 
22, 6 ; and (|||ipare Hermann, J)e jEftchyli Olaucut), 
Allusions to the lOves of Glaucus with Ariadne, Scylla, the 
NereidB, and Melkertes are frequently to be met with in 
andent literature ; and a considerable quantity of folklore 
ooBceming him will be found in the scholiast on Plato’s 
ItepubUCf p. 536, and also in AthoniBUB, Dfijmmoph, vii. 
47, 48 See alsi Gadecheu’s monograph (Ghiukos der 
M^ergiM^ 1860). 

(2.) Glaucus, usually sumamed Potnieus (6 votvi€^\ 
from Potnie near Thebes, a deity worshipi^ed chiefly in 
Corinth, is to be carefully distinguished from Glaucus 
Pontius. He was the son of Sisyphus by Merope, and the 
father of Bellerc^hon. According to the legend he was 
destroyed by his own mares, — the most common form of the 
st^ being that he was tom to pieces by them. Accounts 
dMEir as to the place of his violent death, and also ae to the 
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bat usually tha scene le Idd at PofenUe, He k i 
quently represented as havix^ offimded AphroAilebp^ 
kept his mares from breedi^ ; but other yerdeme iSt 
myth are that he had fed them on human flesh to |ii« 
them more spirited, or that they had been snflfored to driak 
at a sacred well at Bceotia, or that they had eaten the hsxh 
hippomanes. On the isthmus of Corinth, and also at 
Olympia and Nemeo, he was worshipped as rapd^vmroQi and 
he was the subject of a lost tragedy of .^schylus. His 
affinities with Poseidon Hippios are obvious ; and it may 
be taken for granted that the frantic horses of Glancns 
Potnieus represent the stormy waves of the sea, just as 
Glaucus Pontius is himself a personification of the ocean in 
its friendlier and calmer moods. 

(3.) Glaucus, the son of Minos by Pasiphae, wheu 
a child, playing at ball or pursuing a mouse, fell into 
a honey pot and was smothered. His father, after a 
vain search for him, consulted the oracle, and was referred 
for an answer to the person who should suggest the aptest 
comparison for one of the cows of Minos which had the, 
|>ower of assuming three difierent colours. Polyidus 
(IloXmSov) of Argos, who bad likened it to a mulberry 
(or bramble), which changes from white to red and then 
to black, soon afterwards discovered the child. Minos 
then desired him to restore young Glaucus to life ; and on 
his failure in this, he was sentenced to be entombed alive 
along with the corpse. Having in the sepulchre killed a 
serpent by which ho had been attacked, he saw its com 
panion revivify it by laying upi>n it a few leaves of a certain 
herb. The same herb he successfully applied to Glaucus. 
This curious myth is now very gener^ly admitted to be of 
a solar char icter ; but interpreters are far from nnanlmoos 
as to the signiGcance of the various details. The stoiy, 
which is related by Apollodorus (iii. 3, 1), and also by 
A^lian, was a favourite subject aith poets and artists, 
^chylus, Sophocles, and Euripides are each of them said 
to have treated it diamatically ; and, according to Lucian, 
it was often represented in mimic dances (Lucian, DeSaltch 
tionff 49; Woleker, Die Gnech, Ttagoedif), In some of 
Its features at least tho mytlius is found to be very widely 
diffused. See Cox, Aigan Atyikulogy^ i. 161; Baring- 
Guuld, Myths of the Middle Ages^ ii. 145. 

(4.) Glaucus, son of IJip[>olochus, and grandson of 
Bollerophon, mythical progenitor of the kings of Ionia, 
was a Lycian prince vvho, along with his brother Sar- 
pedon, assisted Priam in the Trojuu war. The incident 
between Glaucus and Diomede, as related in the Iliads 
is well known. He was afterwards slain by Ajax; but 
.bis body was carried back to Lycia, as that of his I 
^Ibad^ been. It seems probable that these two 
Xycian land — the land of light — who lea« 
youth, but are carried thither again (by Hypall. 
Thanatos) when their course is done, originally were^ 
to represent respectively tho creeping light of the early dawn 
(Sarpedon) and the biightness of the open day (Glankos). 

GLEBE, in ecclesiastical law, is the laud devoted to tlie 
maintenance of the incumbent of a church. Bum 
asfical Law^ s.r. “ Glebe Lands ”) says ; — “ Evenj, church 
of common right is entitled to house and glebdfand the 
assigning of them at the first was of such absolute neceauty 
that without tliem no church could be regularly consecrated. 
The house and glebe are both comprehended under the 
word of which the rule of the canon law is, semekMm 
est ut micuiqve ecclesice wins mansus intsger absgue <Uk 
setvkio tnbuedur” In the technical language En^ieti 
law the fee-simple of the glebe is eaid to be in isbeyanest 
that is, it exists “ only in the remembranee, expeetatiott,aiid 
intendment of the law.” Bat thefreehold ie m thepaiaou, 
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‘ 4f m mho& Th» ditabliugstefcoteB of Eli»boih (1 EIul 
c 19i ind 19 Elii. a 10}iB9de Toidall alienations by eede- 
.atastical penons^ except leases for the term of twenty-one 
years or three lives. As to exchange of glebe lands, see 5 
and 6 Viet c. 54, and 17 and 18 Viot c. 84. In Scotch 
eodesiastioal law, the manse now signides the mimster’s 
dwelling-honse, the glebe being the laud to which he is 
entitled in addition to his stipend. All parish ministers 
appear to be entitled to a glebe, except the ministers in 
royal burghs proper, who cauuot claim a glebe unless there 
be a landowner’s district annexed ; and even in that case, 
when there are two ministers, it is only the first who has 
a claim. See Bell’s Di^ionary and Digest 

OLEE is a musical term for a part song of a par- 
ticular kind. The word, as well as the thing, is essen- 
tially confined to England. The technical meaning has 
been explained in different ways ; but there is little doubt 
of its derivation from the Anglo-Saxon **gleov, gloo,” 
gaudium^ delectamentamy and hence Indus musirus, Qlee- 
man, Anglo-Saxon “gleo-mun,” is translated simply as 
'‘mosicus” or ** cantor,’' to which the less distinguished 
titles of ^‘miiiins, jocisU, scurra,” are frequently added m 
old dictionaries. The accomplishments and social position 
of the gleeman seem to have been as varied as those of 
the Provencal “joglar.” To return to the word “glee,” 
there are early examples of its being used as synonymous 
with harmony or concerted music. The former explana- 
tion, for instance, is given in the Dram pto) turn Par- 
vulonm^ a work of the 15th century. Glee in its 
present meaning signifies, broadly speaking, a piece of 
concerted vocal music, generally unaccompanied, and 
for male voices, tho igh exceptions are found to the last 
two restrictions. The nuiulier of \ui('es ought not to 
be less than three. As regards musical form, the glee 
is little distinguished from the catch, — the two teims 
being often used indiscriminately for the same song ; but 
there is a distinct difference between it and the inadiigal — 
one of the earliest forms of concerted music known in 
England. While the madrigal dues not show a distinction 
of contrasted movements, this feature is absolutely necessary 
in the glee. In the madrigal the movement of the voices 
is strictly contrapnntal, while the more modern form allows 
of freer treatment ana more compact harmonies. Differences 
of tonality are fully explained by the development of the 
art, for while the madrigal reached its acme in Queen 
Elizabeth’s time, the glee proper was little known l^fore 
the Commonwealth ; and its most lamous representatives 
belong to the lost century and the fir-it quarter of the pre- 
sent Among the numerous collections of the innumer 
able pieces of this kind, only one of the earliest and moat 
famous may be mentioned, Catch that Catch can, a Omee 
Coiledioti of CatcheSy RoundSy and Canons, for thiee'amd 
four voiceSy published by John Hilton in 1652. The name 
*'g]ee,” however, appears for the first time in John 
Playfurd’s Musical CompanioHy published twenty-one years 
afterwards, and repriut^ again and again, with additions 
by later composers — Henry Purcell, William Croft, and 
John Blow among the number. The father of the glee 
in its modem form is Dt Arne, bom in 1710 Among 
more recent English musicians famous for their gleeis, 
catches, and part-songs, the following may be mentioned * 
—• Attwood, ]^yce, Bishop, Crotch, CaUcott, Shield, Stevens, 
Horsley, Webb, and Knyvett The convivial character ef 
tbs g^ee led, in the last century, to the formation of various 
•odietias, which offered prizes and medals for the best com- 
podtions of the kind, and assembled for social and artistic 
purposesL The most fomons amongst these — ^The Glee 
Clqb— wis founded in 1788, and at first nsed to meet at 
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dub was dissolved in 1857. A stadlar e^M^dy^-Tha Ostd 
Club — was formed in 1761, and is still ia axiatoace. 9 
short historic survey of the subject Is contained in Hr W. 
A. Barrett’s The Rnglish Glee and Madbrigal WriUte. 

GLRIQ, Qeoboe (1753-1839), bishop of Brschio, Soot* 
land, was the son of a farmer, and was bom at BoghaO^ 
Kincardineshire, May 12, 1753. He received his eai^ 
education at the school oi Arbnthnott, and at the age m 
thirteen entered King's College, Aberdeen, where he 
especially distinguished himself in mathemattCB and tbi 
moral and physical sciences. In his twenty first year he « 
took orders in the Scottish Episcopal Church, and was 
ordamed to the pastoral charge of a congregation at Pitten- 
weem, Fife, whence he removed in 1790 to Stirling. 
His pastoral duties allowing him considerable leisure for 
literary pursuits, he became a frequent contributor to the 
Monthly ItevieWy tho Gentleman'h Magazmcy Wxe AntirJaeobin 
ReinnOy and the British ( ritic. He also wrote several 
articles for the third edition of the Bnryclojnjrdia Britanniea^ 
and on the death of the editor, Colin Maefarquhar, in 1798, 
was engaged to edit the remaining volumes. One of 
bis principal contributions to this work was the article 
Metaphysics. He was twice chosen bishop of Dunkeld, but 
the opposition of the primus rendered the election on both 
occasions ineffectual. In 180K lit* was couaecrated assistant 
and succcbsor to tho bishop of Brechin, in 1810 was pre- 
ferred to the sole charge, and in 1816 wa'^ elected primus 
of the Epibcopal Cliiirch of Scotland, in which capacity be 
greatly aided in the introduction of many useful reforms, in 
fostering a more ciithuhc and tolerant spirit, and in cement* 
iiig a fimi alliance with the sister church of England. Hi 
died at Staling in February 1839. 

Besides vuiioiw Hcinionx, (iloiKaiiF. the author of DirfHUmsfef 
tlie atudy of Thntoyy, 3S27 , an tMlitioii of ShuUwu9e*» Uiilary 
tfui Bihh, 1817 , and u lift oi lloberisou the hi'ttonun, pioilxed to 
ail edition of his woiks. Sie Lfc of Bishop Oletg by the Rev. W. 
Walker, 1879. 

GLKIM, Johann Wilhelm Lupwio (1719-1803), a 
minor German poet, w^as born April 2, 1719, near Halber* 
stadt, and died there Februaiy 18, 1803, after having 
occupied, duiiiig hail a century, the situation of secretary 
to the chapter of liall>et stadt. ** Father Gleim” was the 
title accorded to liiiii throughout all literary Germany on 
account of his kind-hearted though inconsiderate and un- 
discrimiuatiug patronage alike of the poets and poetasters 
of the period. He wrote a largo number of feeble imita- 
tions of Anacreon, Horace, and the niinnosingers, a dull 
didactic poem entitled Ilfdladat oder das rothe Buck (Hal* 
berstudt, 1774, 4th ed. 1812), and collections of fables aud 
romances (Fabehiy Berlin, 1756-57, Bomanzenyhtthn and 
Leipsic, 1756; Liedery FaMuy und RomanzeUy Berlin, 
1758). Of higher merit are his Preussische Kriege^ 
liedfi fines Grenadiers (Berlin, 1758). These, which were 
inspired by the canipoigus of Friederick II., is often dis* 
tinguu>hed by genuine feeling and vigorous force of expres- 
sion. They are also noteworthy as being the first of that 
long series of noble political songs in which later Gorman 
literature’is so rich W^ith this exception, Gleiin’s writings 
are for the most part tamely commonplace in thought and 
expression. His very liost odes have only a certain feeble 
prettiness to recommend them. A few, as Das IJuttchm 
and An Leukony have still some popularity, and appear 
in moHt collections of German )>oetry. 

Sw* ij\e\msSammtliche JVerkf (7 vol« , Halberstadt, 1811-1818), 
aud Korte's UletvCa Dben was setnm Brief en und Sehrften (Hal- 
bentadt, 1811; 

C LEI WITZ, a town in the Prussian province of Silesia, 
chief town of the circle of Tost-Gleiwitz, government dis- 
trict of Oppeln, is situated on the Klodnitz, and on the 
railway between Oppeln and Cracow, 40 miles S.E* of Uil9 
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Bonnet town. It is the seat of a royal mining boards a prn- 
tindU court of justice and a tax office. It peieeeeeB one 
Protestant and two Catholic churches, a synagogue, a 
ymnasium, a school of industry, two female schools of a 
igher grade, a convent, a hospital, an infirmary, two 
orphanages, and a barracks. Gleiwitz is the centre of the 
iron industry of Upper Silesia. Besides the royal foundry, 
with which are connected machine manufactories and boiler- 
works, there are other two foundries, meal mills, and manu* 
factories of wire, gospipes, cement, and paper. The popu- 
lation in 1875 was 14,156. 

GLENDOWER, or Glyndwr, Owkn, the last native 
who assumed the title of Prince of Wales, and tlie leader 
of the only formidable attempt made by the Welsh to re- 
gain their freedom, after they bad been subjugated by 
Edward I., was born most probably at Glyndwrdy in Mont 
gomeryshire, whence his name, about t)ie year 1354. lie 
was the son of Gruifydd Vychan, sprung from tlic lords of 
Bromfield, and through his mother he claimed descent from 
a daughter of Llywelyn, the last crowned jirinco of Wales. 
He was entered a member of one of the inns of court, and 
brought up to the profession of the law, but he does not 
seem to have practised. In 1385, in the great dispute 
between the Grosvenors and the Scropcs as to their right 
to boar a certain coat of arms, he was a witness for 
Qrosvenor — one of the witnesses for Scrope being the 
poet Chaucer. lie found his way to court, where he 
became a favourite with King Richard, and was made 
an esquire of liis body. When Richard went to Ireland 
Owen accom]mnied him, os ho did also on his return 
to Wales. He was present when Richard placed himself 
in the hands of the treacherous Northumberland, and 
at Flint, where his deposition was decided U[>on. Owen 
thereupon retired into private life. Ho hod the mis- 
fortune to have for a neighbour Reginald do Grey, earl of 
Ruthin ; and between him and De Grey a feud existed, 
iKScasioued by a dispute about a ])ioce of waste land. In 
the time of Richard, Owen was successful in a lawsuit ; 
but no sooner was the king deposed than De Grey took 
forcible possession of the land. Owen in vaiu apjiealed to 
parliament, although the bishop of St Asajih entreated them 
to grant his retiuest, and warned them that it they did not, 
Wales would rise in rebellion; and a little later Henry IV., 
on the ground that Owen, as a crown tenant, had neglected 
to join an expedition to Scotland (while the fact was that 
the summons, which had been entrusted to Dc Grey to give 
to Owen, was not delivered until it was too late), declared 
a forfeiture of liis land held of the crown, and granted some 
of it to Do Grey. With armed retainers De Grey took 
possessiou ; but Owen mustered bis followers, and after 
regaining his own, devastated the lands of De Grey. 
Henry took De Grey’s pari, and Owen set both at defiance. 
On the 20th September 1 400 Owen struck the first blow 
for the freedom of liis country nt Ruthin, where a fair was 
being held. The town was burnt down. During that and 
tiie following year Owen steadily added to his strength, and 
the king, although he thrice invaded Wales at the head of 
a large army, failed to get at the enemy, who retired to the 
mountain fastnesses. This, and the stormy weather which i 
the English seem to have invariably experienced, so awed | 
them that the}* thought the Welsh chieftain was allied with 
the powers of darkness. Harsh laws were enacted against 
the Welsh, who thereby were only tbe more goaded to re- 
bellion. The lord-marcbers sided with the king, and Sir 
Edward Mortimer, uncle of the oarl of March, gave Owen 
battle at Brynglas in Radnorshire, on Juiffi 22, 1402. 1100 
Herefordshire men were left dead on tlw field, and Moi^i- 
mer himself was mode prisoner. It ^jwat this battle tljbt 
the Welsh women were guilty, as SHamllpesre says, of lb- 
homan conduct to the dead. This so amned the king th&t 


he invaded Wales in tbe autohm with thiea tmi e s, biA 
nothing earns of it At a paiiiament held at IfaelnriiBtUit 
at the dose of this year (1402), Owen was formalljir 
claimed Prince of Wales. About tliis time it was thub Cba 
first steps were taken which secured the league btri^ireen 
Owen, Mortimer, and Percy. Early in 1 403 Prince Henry-— 
FalstaflTs Hal — was appointed lieutenant of the king in 
Wales. He led an army into North Wales and destroyed 
Owen’s residences, “and laid waste a fine and popnlons 
country.” The next great event was the battle of Shrews- 
bury, at which Percy was defeated. Glendower has been 
accused of having neglected aid to his ally at this battle 
but letters recently discovered exonerate him from blame 
in this respect, as he was elsewhere at the time. Mean- 
while Owen was committing terrible ravages in tbe districts 
under the sway of tbe marchers, or where Norman castles 
overawed the natives ; and in 1404 he sent ambassadors — 
his chancellor Griffith Young, and bis brother-in-law John 
Hanmer— to Charles of France, who entered into treaty to 
aid Owen. In pursuance of this treaty a large force, under 
the command of Hugueville, landed at Milford Haven at tbe 
end of July 1405. But meanwhile Owen had sustained two 
crushing defeats from the army under Prince Henry, the 
first at Grosmont in Monmouthshire on the 11th March, 
and the second at Mynyddpwllmelin in Brecknockshire four 
clays later. Still he was able to nuisfer a force to join the 
French contingent, and with them he pushed on to the 
neighl)Ourhood of Worcester, where the king met them but 
did not fight, and the French returned homo. Owen’s 
power appears to have suffered irrevocably at tbe defeats 
of the spring. For years afterwards he carried on a desul- 
tory warfaie, but defections from liis ranks so weakened his 
power that he was no longer the dangerous enemy he had 
been. But he never submitted. In July 1415 — fifteen 
years after the first outbreak — tbe king, now Henry V., 
authorizes Sir Gilbert Talbot to treat T^itb Owen, and to 
offer him and liis followers free pardon, “in case they 
should desire it.” A similar offer was made in February 
1416. His death is believed to bave taken place at the 
house of one of his dnugbteis in Monmouthshire, but 
there is no certainty as to either the date or tbe place of 
Lis death. 

GLEMvE, M VRC Ciiarlks Gabriel (1806-1874), a 
celebrated French painter, \\as of Swi*HS origin, having been 
born atChevilly in tlic(*anton of Yaud, May 2, 1806. His 
father died, and then his mother, while he was yet a boy 
of some eight or nine years of age ; and lie was brought 
up by an uncle at Lyons who sent him to the industrial 
school of that city. Going u^) to Paris a lad of seventeen 
or iiinetcon, ho spent four years in close artistic study — 
in Herseut’s studio, in Suisse’s academ}, in the galleries of 
the Louvre, To tliis period of laborious application suc- 
ceeded four years of meditative inactivity in Italy, where 
he became acquainted with Horace Vemet and Leopold 
Robert ; and six years more were consumed in adventurous 
wanderings in Greece, Egypt, Nubia, and Syria. At Cairo 
he was attacked with ophthalmia, and in the Lebanon he 
was struck down by fever ; and he returned to Lyons in 
shattered health. On his recovery he proceeded to Paris, 
and, fixing his modest studio in the Rue de University, began 
carefully to work out the conceptions which bad been slowly 
shaping thoniselves in bis mind. Mention is made of two 
decorative panels — Diana leaving the Bath, and a Tonng 
Nubian— as almost the first fruits of his genius ; but these 
did not attract public attention till long after, and the paint- 
ing by which be practically opened ^ artistic career was 
the Apocalyptic Vision of St John, sent to the Salon of 
1840. This was followed in 1843 by Evening, whi^ at 
the time received a medal of the second dass, and afte^ 
wmrds became widely popnlar nnder the title of tbe Lost 
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BUriMML U Mnraieiifti a {ml leaUi on the bank of a 
fiver, wjik drooptng bead uui wearied (vame, leitiiig bis 
lyre iitp from a caiete hand, aad garing sadly at a bright 
eottpiay of aoaidww whoso aoog is slowly dying from bb ear 
as their ItHxit ie borne slowly from his si^t In spite of the 
noeess wbleh attended these first Tentures, Qleyre retired 
Irom pnbKo competition, and spent the rest of his life in 
quiet devotion to his own artistic ideals, neither seeking the 
easy apidaose of the crowd, nor turning his art into a moans 
of aggrandizement and wealth. After 1815, when he exUib* 
itei Uie Separation of the Apoitles, be contributed nothing 
*;d the Silon except the Danse of the Bacchantes in 1849. 
And yet helabourel steadily and was abundantly productive. 
Hd.had au ^Mnfiuite capacity of taking pains, ^ and when 
as'iced by what method he attained to such marvellous per- 
fection of w«>rkniinship, he would reply, “Diiy ]»ensaut 
tonjourj.*’ A long series of years often intervened between 
the first conception of a piece and its ombodinicnt, and 
years not unfrequently between the first and the final stage 
of the embjlimsnt itself. A landsc8[)e was apparently 
finished ; even his fellow artists would consider it done ; 
Gleyre alone was conscious that he had not ** found his 
sky.** H ippily for French art this high-toned laboriousne^s 
beeamd induential on a large number of Gleyre’s younger 
oouteinporiries ; for when Deiuroche gave up his studio of 
instruction ho recoiiinioiided his pupils to ap[ily to (Heyre, 
who at once agreed to give them lessons twice a week, and 
obaracterislically ref used to take any fee or reward. By 
instinct and priuciplc he w’os a confirmed celibate : For- 
tUQ), tilent, health, —he had everything* but he was 
mirried,** was his lamentation over a friend. Though he 
lived in almost complete retirement from public life, he 
took a keen lutorest iu politics, and was a voracious reader 
of political journals. For a time, indeed, under T^ouis 
Philippe, his studio had been tlie rendezvous of a sort of 
liberal club. To the last — amid all the disasters that lieMl 
hU country — he was hopeful of the future, “la raison finira 
bieu par avoir raison.” It was while on a visit to the 
Retrospactive Exhibition, opmed on bchilf of the exiles 
from AUieo and Lorraine, that he suddenly dropped diiwii 
and expired May 5, 187 4. He left unfinished the Earthly 

Paradise, a noble picture, which Taine has described as 
dream of inn icenc^, of happiness, aiil of beauty — Adam 
and Eve standing in the Bublimo and joyous laiidscipe of 
a paradise eiiclosed in moantains,” — a worthy counterpart 
to the Evening. Among the other productions of hii> 
genius are the Deluge, which represents two angels speeding 
above the desolate earth, from which the destroying w.tters 
have just begun to retire, leaving visible behind them the 
ruin they hive wrought ; the Battle of the Lonianus, a 
piece of elaborate design, crowded but not cumbered with 
figures, and giving fine expression to the movemeiitH of the 
Virions bands of combatants and fugitives ; the i'rodigal 
S >n, in which the artist has ventured to add to the parable 
the new element of mother’s love, greeting the iTfientant 
youth with a welcome that shows that the mother’s heart 
thinks less of the rcnentance than of the return ; Ruth and 
Boiz; Ulysses and Nansicaa; Hercules at the feet of 
Omphale ; the Young Athenian, or, as it is fK>pularly called, 
Sappho; Minerva and the Nymphs; Venus vdvBrffjLo^; 
Daphnis aud Cliloe; and Love and the Purc<x^ X(»r 
must it be omitted that he left a considerable number of 
drawings and water-colours, and that we are indebted to 
him for a number of portraits, among which is the sad 
face of Heine, engraved in the Hevue de» bev.x Mf/mdn for 
April 1852. In Clement’s catalogue of his works there 
are 683 entries, including sketches and stndies. Oleyre 
is in great favour in Switzerland ; and a special exhibition 
of Ua works was hrld at Laumnre in the Arland Museum, 
August and September 1874 
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1877 ; and d 0 Charla Okyn, 1877, written by his frisnd, 
Charles Cliimeut, and illustrated by 80 plates tnm his weeks. 

GLINKA, Fbdor Nikolaevic® (1788^l849X » Euaaiaii 
poet and author, was bom at Smolensk in 1788| and wai 
s|)ecially educated for the army. In 1803 he obtained a 
commission as au officer, aud two years later took part in 
the Austrian campaign. His taste's for literary puniuti% 
however, soou induced him to leave the service, whereupon 
he withdrew to his estates iu the governmeut of Bmolenskt 
and 8ubs(X|Uontly devoted most of his time to study 
or travelling about Russia. Upon the invasion of the 
French in 1812. he rc-eutcrod the Russian armjr, and 
remained in active service until the end of the campaign in 
1814. Upon the elevation of Count Milarudovich to the 
military governorship of St Petersburg, Glinka was 
I appointed colonel under his command. On account of his 
I suspected revolutionary tendencies he was, in 1626, 

* banished to Petrozavodsk, but ho nevertheless retained his 
I honorary post of president of the Society of the Friends ot 
Russian Literature, and was after a time allowed to return 
to St Petersburg. Soon afterwards ho retired completely 
from public life, and died on his estuti's in 1849. 

(iliiikirH iimrtial koiich linvo siH'cial ri'fm’mn* to the Rtmitn 
iiulitaiy eiimiMiigim of Iiin tinu*. is known also ns llie suthur of 
the tlt*»iTH»live Kanht/ftf Ac. {Uatr/ia, or t/u Cnjtiivitjf <\f 

MiirUia JiHtnovnu\ hiuI of a iiM*tnniI ||ai«phrttso of the ^k 
ot .loll llis liiiiH* HH n aiitlior is cliiolly due to his PistM 

JtuHskngo (JJitsmt {jAfft'ts of it RkiBsian (flJicf'i), 8 \o1m. , 1816-18. 

GLINKA, Michael Ivanovich (1801- 1857), n cele- 
brated Russian composer, was bom at Novospassky, a 
village iu the Smolensk go\ernmcut, in 1804, and not, as 
stated gonemlly ui the dictioiiarieK, in 1803. llis early life 
he spent at home, but at the age of thirteen we find him at 
the Blagorodrey Pension, St Petersburg, where he studied 
music under Carl Muiermid John Field, the celebrated Irish 
composer and pianist, settled in Russia. We are told that 
iu his Kcveuteenth year he had already begun to c(>in(H>Be 
romaiiceH and other minor vocal pieces ; but of these no- 
thing now is known. Ills thorough muKical training did not 
begin till the year 1830, when he went abroad and stayed 
for (hiee years in Italy, to study the works of old anc 
iiHxltTii Italian niustf*rs. llis thorougli knowledge of the 
re(|uiieuients uf the voice may be connected with this course 
of study, llis ftaining as a cjuiiposer avuh firiislied under 
Delin, the celebnit({il contrapuntist, with whom Glinka 
stayed for several months at Berlin. In 1833 he returned 
to Russia, and devoted himself to operatic com[awitioii. On 
November 27, 1830, took plact'. the first reprosentation of 
llis Lijrfitr the Czar, ’1 his was the turning point in'Glinka’s 
life, fiir the work was not only a great success, but in a 
luaiiiier became the origin and laisis of a llussiau school of 
national music. Subject and music combined to briiif about 
thin is.-»ue. The story is taken from the invasion of Russia 
by the I’oles early in the 17th century, and the heni is a 
peasant who sacrifices his life for the czar. Glinka has 
weddefl this patriotic theme to inspiring and in some places 
admiiablc music. His melodics, nioreiiver, show distinct 
affinity to the [lopular songs of the Russians, and for that 
reason the t^rni “national” may lie justly apfdied to them. 
His appcdntnient us imperial cha pel-master and conductor of 
the ojKTa of St Petersburg was the just reward of his dram- 
atic successes, llis second (^jeni, Hinwltnt aud Lyudmila^ 
founded on Poushkin’s poem, did not appear till 1842; but 
in the meantime he wrote an overture and four entre-actes 
to Kukolnik’s drama Prince Khohndy, In he went 
abroad for a second time, and livcMl chiefly in Paris and 
S|iaiD. On his return to St Petersburg he wrote and 
arranged several pieces for the orchestra, amongst which the 
so-called KamariwJcaya has achieved jicpularity beyond the 
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•pmtM of Bnasla, He alio eompoeed numenw eoDgll tcoA 
VMiMoaa. In 1857 he went abroad for thetiiird tfani^liid 
'died sQddenlj at Berlin, on February 14th Of that, year. 

, GLINKA^ Bbrgy Nikolaevich (1774*1847), Russian 
author, the elder brother of Fedor K. Glinka (noticed 
above), was born at Smolensk in 1774 In 1796 he entered 
the Russian army, but after three years’ service retired with 
the rank of major He afterwards employed himself in the 
education of youth and in literary pursuits, first in the 
(Jkrame, and subsequently at Moscow, where he died in 
1847 His poems are spirited and patriotic ; be wrote also 
several dramatic pieces, and translated Young’s Night 
Thoughts, 

Ainoug his numetous prose works the most important from an 
historical point of view Eve-^Jtusskoe Chtemc (Jtusnan Reading 
Historiedt MemonaUqf Russia tn the l^th and 19/A Centaiies), 2 
voU., 1846 ; Istariga Rossn, &c. {History of Russia for the use of 
youth), 10 voh., 1817-19 (2tl ed 1822 , 8d ed. 1824) ; Istoriya 
Armyati, he. (History of the Migrabo^i of the Aimemans of 
Azerhijan from Turkey to Russia), 1881 ; and his contributions to 
the Rassky Vyeslnik (Russian Messenger), a monthly ]H!riod]ca1, 
edited by him from 1808 to 1820. 

GLOBE. With the exception of illuminated jiortolani, 
the most interesting monuments of geography are globes. 
Celestial globes are much more ancient than terrestrial ones. 
The earliest of these with which we are acquainted is one 
made of copper engraved in the Arab-Cufic character of the 
1 1th century. It is preserved in the Biblioth^que Nationale 
de Paris, Sect. Qdog., No. 396 (see fig. 1). In Italy the 
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araperor Frederick II. (1197-1250) possessed a celestial 
globe of gold, probably also of Arab manufacture, on which 
the stars were indited by jiearls ; from the scanty infor- 
matioa that has coi^ie down to us resi>ecting it we should 
imagine that it part<Mik somew’hat of the nature of an 
armillary sphere, as re)v*e^ntations of the jilanets were to 
be seen in the interior ui\U. To these succeed a series of 
gtobes ranging from the mb to the 17th century. 

One might suppose that \any specimens of these globes 
would exist in public Iibcarl^ but diligent research has 
ehown that the majority of thd^ not made of metal are 
more perishable than maps, and\nuch more so Hbau books. 
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Nuremberg, beeiiiig the dale' bf 1492;'^ li , 
inchea in diameter, and is made of pasUhoiard 
with parchment, on which are designea historic 'peteeg 
with their legends written in Old German in ikniioils 
colours. The first meridian passes through Madrisa, e&d^ 
the only other lines on it are those of we equator, the^ 
two tropics, and the polar circles. It has also a merid^ 
of iron and an horizon of brass, but these were not added 
until 1500, which date they l^ar. As a monument of 
geography it is of the highest importance, being the only 
original document that has come down to us in this form 
embodying the geographical views of its author with those 
of his gifted contemporaries, Toscaoelli, Columbus, de» 
This globe represents with some slight modifications most 
of the disproportions of the Ptolemaic geography, into 
which is incor|K>rated information evidently derived from 
the travels of Marco Polo and Sir J. Maundeville. It was 
executed by Behaim, assisted by Holtzschuer, while on a 
visit to his native city ^1491-3), after a sojourn of five 
years at the Azores. It is still preserved in the house of 
his ancestors at Nuremberg. An exact and authenticated 
facsimile of it, mounted on a stand, is preserved in the 
Bib. Nat. de Paris, Section G^ographique, No. 393.^ 

The Laon globe of 1493, in the ^lossession of M. 
Leonce Leroux of the Administration Centrale de la 
Marine h Paris, ib made of red copper engraved, about the 
size of a 36-pouoder cannon ball, and pierced by a socket 
which at a former |)eriod held an axis. It has all the 
appearance of having formed ))art of the apparatus of an 
astronomical clock. On the globe are engraved many cir- 
cles. The firbt metidian, as in the globe of Behaim, passes 
through Madeira. In the not them hemisphere meridian 
lines are drawn at every 15th degree ; these meridians are 
again crossed by certain parallels of latitude corres|K)nding 
somewhat to the seven climates usually found on maps 
of the potiod. Neither meridians nor parallels are to be 
traced on the southern hemisphere. Although this globe 
bears a legend u}>oq it dated 1493, it is evident that the 
general geographical information recorded upon it is earlier 
than that on Behaim’s globe by five or six years. In all 
probability it was that current in Lisbon between the 
voyage of Diego Cam to the Zaire or Congo river, 1484*5, 
and that of Bartliolomeu Diaz to the Cape of Good Hope 
in 1487. The author is unknown. A heart-shaped projec- 
tion of this globe was published in the IhiUetin de la Soe* 
de Geog, de Parts, 4 me sdrie, tom. 20te, 1860. 

In all probability the eailiest post Columbian §^obe ex- 
tant is the one now" preserved in the Lenox Libraiy, New 
York. It was found in Paris some twenty -five yeaxs ago by 
Mr Richard M. Hunt, who, upon learning its value, presented 
it to the Lenox Library, of which he is the architect Ihii 
globe is of copper, about inches in diameter and engraved. 

It isjiierced for an axis, and jirobably, like the Laon sphere, 
formed the ])rincipal feature of an astronomical dock or 
armillary sphere. The date assigned to the Lenox globe by 
Mr Henry Stevens, who first recognized its importance, and 
had an accurately drawm projection mode of it in the Coast 
Survey Bureau at Washington in 1869, is about 1506*7. 

A conjparison of that projection, now published in redact 
facsimile for the first time (see fig. 2), with several con- 
temporary mai>s and globes, serves to show the accuracy 
of the date assigned to it, as also to suggest its Frend 
origin. The author is unknown. 

'For other nepiodiictions of it see J. C. Doppelnisyr, Hishasi&dks 
Naehneht ton den Surnherytschm Maihesnaticis send iTafutikm, 
Nurembora. 1730 ; DrF. W. Ghillany, OtsehtehU des Seefahton MiUm 
Martin Rekam, Niiremlieig, 1868 ; and Jonard, Jdannwmts da £S 
OSographte, Fani, 1854. 
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mssradin tiietQSitti Iw importaiiee sttaelied to 

Htd dobe is that hitherto it has always been regarded as 
the mt of its kind to portray the discoveries in the New 
World, in combination with the notions that had previously 
prevailed of the space intervening between Europe and 
urica on one side, and the eastern ends of Asia on the 
otilier. Schdner in this globe breaks up America into as 
knany islands as possible. Thus North America is shown 
as one large island. He also represents South America as 
a larae isUnd, to which he applies several names, among 
whi(£ we observe, for the first time on a globe, the name 
^ America ” North America was not comprised under the 
name until a later date. Schoner’s globe indicates two 
great series of North American discoveries, of which one, 
commencing with the Cabots in 1497, extended by degrees 
to Canada and Nova Scotia, while the other, commencing 
with Columbus in 1492, advanced from the Bahamas slowly 
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two points UmiS fmasined n tkgiosi itoie ov less kaown 
which on this globe is indicsisd open witSr. In 
depicting the east coast of Asia and the enstiy islands 
there, indading Japan and Java^n^jor, thb author fd^ws 
the globe of Behaim. some H has been reglvded as a 
new edition of Behaim. There are in Germany several 
globes which depict the world nearly in the same msnnSs 
as Schoner’s. One, preserved in tlie dty of Fnmkforl^ 
bearing the same date (1520), is about 10^ inohii in 
diameter, and bos been reproduced by M. Jomard in hit ^ 
Monuments de la Geographies pi. 15 and 16. There issto 
another in the hbriiry of the grand-duke of Weimar* As 
all these globes give to North and South America the cob* 
figuration they have in Schoner, Humboldt was of opinion 
that they all are, with respect to America, copies of an older 
chart hidden perhaps in the archives of Italy or Spain**’ 
There is at Nancy a terrestrial globe which ui also 
a geographical curiosity. It is of chased silver gilt, about 
6 inches in diameter ; the land portions are represented in 
fine gilding, the water by axure blue enamel. One of th» 



hembpheres opens outwards horizontally, the interior being 
also gilt. It formerly served the purpose of a pyx oti the 
altar of the church of Notre-Dame-de Sion, to which church 
it was offered by Charles IV., duke of Lorraine, on his re- 
turn m 1663. It is now preserved in the town library 
It has all the appearance of having been made at a period 
immediately following the execution of the curious bear^ 
shaped map by Oronce Fin4 of 1531, found in the Paris 
edition of Qrynmus, 1532 In this map and the globe at 
Nancy we find the New World still regarded as an exten- 
sion of eastern Asia or the Indies, the geography of Marco 
Polo being apparently mixed up with that of Cortez in 
Mexico. A stereographic projection of this globe was pub- 
lished in Mem. de la Soc, Roy. de Nanry, vol viii , 1836. 

There is another globe somewhat larger than the preced- 
ing, made of copper engraved, known as the De Bure 
gbba It has no date, but its geographical features in the 
main bear a close resemblance to the globe at Nancy. It 
is supposed to be of Spanish origin. It is preserved in 
the Bib. Nat de Fai^ Section 0&|^phique, No. 427 

In the same oectiofi. No. 394, is preserved the Ecuy 
Mobe, made of brass. The word **Riiotomagi” (Rouen) 
b aiPpeDdsd to the tide, vriienoe it seems to be of French 


origin We have on this globe the first indications oi 
a separation between East Asia and North America. The 
date apiiean to be about 1540. 

In 1541 the illustrious Gerard Mercator constructed and 
published at Louvain a terrestrial globe, and in 1551 a 
companion celestial globe.^ These are without doubt the 
most important monuments of the kind of the 16th century.^ 
Tlicy were to be found in nearly all the universities and 
libraries of Europe, in the private libraries of the rich, and 
the ( lass-room of the teacher of navigation. We also know 
from Blundeville’s Exercises that up to the date of 1592 
they were in common use in England. Six pairs at least 
of these globes were sold for Mercator by Camerarius of 
Nuremberg, others we know were sold at the book-fairs of 
Frsukfort-on-tbe-Main ; and Mercator himself presented 
one pair to the university of Louvain, of which he was 
a student and a master of arts Yet only two sets of the 
onginal globes are known now to exist in Europe — one 
in the royal library at Brussels, discovered in 1868, the 

^ At slattr period Mercator ileo maile for Chailee V a pair of globes, 
the terreetriai one of wood, tlie celeetial one of fclase ; these were 
destroyed in the snbsequent troablee in the Low Countrus. 
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odMT ia tbt imperial court libraxy at Yienttai diieovered 
ia l878« These globes are about 2 feet faigb, and when 
first maimted on stands with all their accessories of meri- 
horisons, Jtc., must have presented a noble appeals 
anee. They are only known to us by facsimiles of gores 
reproduced from the originals in their natural sixe, pub- 
liAed at Brussels in 1875, with an introduction to their 
history by Dr J. Van Raemdonck. A comparison of the 
terrostrial globe with all those that preceded it shows it to 
be a monument at once of learning and of science, worthy of 
the greatest scientific geographer of his age.^ The authors 
used by Mercator in his configurationB of the continents 
of the Old World were chiefly Ptolemy and Marco Polo. 
For representing the New World he evidently acquainted 
himself with the narratives of all the moat recent voyages, 
maps, and charts that were to be had in his time. These 
were used with the greatest possible skill and discrimination; 
and in consequence we have the best delineation of the 
world on a globe that it was possible to produce at the 
period. In Mercator’s time the imperfect knowledge of 
pilots in general, and the defects of their charts in piano, 
made terrestrial globes much more useful to navigators than 
we can well realize to-day. Convinced of their importance 
Mercator neglected nothing in order to adapt them to the 
use of seamen; he therefore added to his globes tlio 
rhumbs hitherto found only on plain charts. He added yet 
another improvement, delineating about thirty leading stars 
of the principal constellations according to their magnitudes 
and their positions in the heavens. These important improvc*- 
ments appear to be quite peculiar to the globes of Mercator. 

An examination of the celestial globe of 1551 also reveals 
many improvements introduced by Mercator in bis deline- 
ation of the heavens. Without counting a great number 
of stars as yet unresolved into symbolical groups, Mercator 
gives us 934 fixed stars, distributed in 51 constellations. 
Two of the latter are entirely new, and are not met witli 
on later celestial globes. Those are Antinous, formed (»f 
six stars on the equator below the Kagle, and Cincinnus, or 
the Lock of Hair, formed of one star and two nebulae in the 
north hemisphere, under the tall of the Great Bear.^ 

The Ghbe of JHiiphr os f/n an Ufpius of 1542. — This globe, 
apparently made in Home, is now preserved in the museum 
of the New York Hist. Soc. It is 15^ inches in diameter, 
made of copper, and is divided into two hemispheres on 
the line of the equator, and fastened together with iron 
pins. The normal position of the globe in its stand being 
vertical, the north pole with its hour-circle is surmounted 
by an iron cross. It is encompassed by a horizon, upon 
which are engraved the signs of the zodiac. The height of 
the whole apparatus, with its stand of oak, is 3 feet 8 
inches. It was executed by Euphrosynus Ulpius, a name 
unknown to geographers, and is dedicated to Cardinal 
Marcellus Cervlnus, D.D., wh(», thirteen years later, w^us 
elevated to the Roman see, under the title of Marcellus 
XL, and survived his election only twenty-two days. The 
first meridian line passes through the Canaries; the re- 
maining ones are repeated at intervals of 30 degrees. 
Great prominence is given to the line of domarcatiou 
between Spain and Portugal in the New World, laid down 
by Pope Alexander VI. The geographical features peculiar 
to this globe are two, evidently copied from the Verra- 
xano map of 1529, — the legend found upon it recording the 
vojrage made b;^Verrazano on behalf of Francis I. in 1524, 
and the rude lindvdrawn south-east from about 57” to 36” 
N« lat. The latte^common to both map and globe, gave 

* According to Dr F. TOrser, a third examiile of it is preserveii at 

Weimar. \ 

* A pair of Mercator’s globra rpproduceil in facHiniile, natural size, 
were eonspicuoni featiurea in ihe Belgian section of the exhibition con- 
Hooted with the geographical congress held in Paris in 1875. 


rise to the enrioue coucepthm of the VeniidvipC* 
the origin of which has exercieed the minda of geog^eepheii. 
from Hakluyt down to our day.^ 

In the South Kensington Museum is a celestial 
7^ inches in diameter, made of gilt metal fit is supposed 
for Rudolph IL), by 0. Roll and J. Reinhola at Augsburg, 
dated 1581 

MdLituux Globes q/* 1592. — The true successorof Mercator 
in the art of globe-making was neither J. F. Van Langren, 
Jodocus Hondius, nor W. J. Blaeu, as has been supposed, 
but an Englishman named Emerie Mullineux, the friend of 
Hakluyt, and of John Davis of Arctic fame. The earliest 
notice we have of the terrestrial globe made by him is the 
prospective one of its intended publication, to be found at 
the end of tbe preface to the Ist edition of Hakluyt’s 
Voyages of 1589. The comming out of tbe very large and 
most exact terrestriall globe ” of Mollineux there referred to, 
with its companion celestial one, was accomplished in 1592. 
At the same time appeared a manual in English for their 
use, by Thomas Hood of Trinity College, Cambridge ; and 
in 1594 appeared another manual, written expressly for 
them in Latin by Robert Hues, entitled TractaUis de Glohis 
et eornm nsit. Two years afterwards this latter was trans- 
lated by J. Hondius, and published in Amsterdam, ghing 
rise to the notion, apparently still prevalent in Holland, that 
Hues wrote this book ex[>ressly for Hondius, — a biblio- 
graphical blunder involving injustice to tbe memory of 
Mollineux. The only examples of these once famous globes 
known to exist are now preserved in the library of the 
Middle Temple, London. They are both 2 feet in diameter, 
mounted on stands, with the usual accessories of horizon, 
meridian, &c. The celestial globe still bears the date of 
1 592, but the terrestrial appears to have received additions, 
and the date has been altered by the pen to 1603. The 
best description of these two globes is a contemporary one 
to be found in Blundevillo’s JUxercises^ London, 1594, 
which enables us to realize the difference between these 
globes and Mercator’s : — 

“The niappu wliiclieovmth Mr Moliiieux his terrestriall globe dif- 
fereth grentiy from Mercator Lis terivstnall globe, by reason that 
there are found out dners iii‘W nlaees, as veil tovauls the North 
Pole (18 in the Kast and West Indies, vliich were iinknowne to Mer- 
cator. They differ also greatly in names, longitudes, latitudes, and 
distances of sueli jilaecs set down not only in Mt^reutor’s glohe but 
also in divers nnqis more lately made. As touching the map of the 
Htni-s w’hieh covereth the celestiall globe of Mr Molineux, Ido not 
lind it gi’eiilly to differ fiom that of Mcieutor, saving that Mr 
Molineux hath added to his celestiall globe eeitain soiithom images, 
as the Crosse, &e. In the great terrestriall glola* the voyage, as well 
of Sir F. Drake os of Mr Tli. Cundisli, is set down and shewed by 
1.1 lj» of two lines, the one rt*d, and thi other blew, whereof the red 
line doth show what course Sir Francis observed in all his voyage, 
as well outward as homew^ard ; and the blew line show'oth in like 
manner the voyage of Master (''andisli, and m tliaf globt* is also set 
down how farre Sir Martin Furhislier discoveied tow'ards the north 
parts. Nothing is set down in this glolie but only the outermost end 
of his voyage, named Foihisher's Straights, having in N. lut. about 
63 degrees. 

From a later inscription on the terrostrial globe we learn 
that it was still further repaired in 1818 by Messrs J. A W. 
Newton, globe makers, of Cliancery Lane. These globes 
are of special interest as the first of tbe kind made in 
England and by an Englishman. 

In the same year J. Van Langren, and Jodocus Hondiui 
five years later (1597),^ put npon record their intention 
of bringing out pairs of ; but no globes of their 

* The history of this curious geogn^Moal puzzle will shortly be dealt 
with by Mr Heiirj’ Stevens, to w'hom we are indebted for much infor- 
mation respecting this globe. A projeoiion of a portion of it is to bo 
seen in the Moff, of American //i*tory,vol. lii. p, 17, Jan. 1879. 

^ Tills last remark does not ap|)ear to be quite accurate, aa John 
Davis says:—** How far I proceeiled doth appear upon the globe 
made by Master Emery Mollineux*’ iHydrofjrtqthkal Dmariftitm, 
Londom 16951 
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MimfiMlKini m Wown te tthlof a dkto tattrior to llie 
ITttt QMitiiim To lio^inonz tOeo^Bdi W91iam Janoton 
BImh (l57i-16SSX a celebmted matkematlciani map- 
4mror, and pnbliahor of AinaUrdam, who aocnred a con* 
stdontble reputation bj publbhing terrestrial and celeatial 
jj^bes, which excelled in beauty and accuracy everything 
uiat had preceded them. He was succeeded by his son 
John^ editor of the well-known Atla9 M({jw in 1 1 vols. folia 
The elder Blaeu constructed globes in three sizes, the 
largest measuring 27 inches, the next about 14J inches, 
the smallest about 7 ] inches in diameter. The bodies of the 
globes were usually made of wood, covered with plastic 
composition upon which the maps were pasted in gores, 
thus admitting of corrections being made from time to time. 
In consequence of this no examples of his globes are know n 
to exist without additions of the 17th century. Mr P. J. 
K. Baudet, yho wrote the Life and W of W. J, Blaev^ 
Utrecht, 1871, notwithstanding his utmost exertions, could 
find in Holland only two pairs, one in the astronomical 
observatory at Leyden, the other in the physical museum at 
Amsterdam, the latter being of the smallest size. Another 
pair, however, of the smallest size, dated 1603, are in the 
possession of Mr Henry Stevens; and a pair of the medium 
size, belonging to Mr Fred. Muller of Amsterdam, were ex- 
hibited at the geographical congress held in Paris in 1875. 
Of the last pair, the celestial globe bears the date of 1 603. 
The terrestrial globe, though atill bearing the date of the 
first edition of 1599, has received corrections of a much 
later date, embodying the geogr.ipliical results of the first 
Dutch expedition to the Rust Indies under Houtman in , 
1598, and those of Oliver Van Noort in the same year, and I 
of Le Maire in 1616. From a report piescnted to the French 
minister of public instruction by M. K. Cortambut in 1855 | 
we learn that a pair of fine globes by Blaeu is pieserved 
in the Biblioth6quo de Bourges. Two pairs of the 27 -iir1i 
globes of Blacu’s heirs have recently been found, the first 


f ireaented to Peter the Oveot by Frederidc IV. of Deiuoarle 
n 1713. The Csar was ao pleased with hie aoqoiaitioi^ 
that he had it transported by water to Revel, and thence 
on rollers and hedges to bis new oapiteL Mng partly 
burnt in 1747, it was repaired again 1731, and adjusted to 
the horizon of St Petersburg, the meridian and horizon 
being made by an English mechanic named Scott ' 
The two largest complete globes existing are tboie pre- 
served in the “Salle des Globes’' in the BibliothiqaeNationele 
of Paris. They arc each 12 feet in diameter, and were 
I made under the direction of the famous Italian geompber 
I Coronelli in 1683, by order of Cardinal d’EstrSs, the 
I Spanish ambassador, and presented by him to Louis XIV. 
They are made of wood, very solid, and are covered wdth 
cloth or canvas on which the configurations have been drawn 
by an able artist, particulaily ihoso on the celestial globe, 
llie meridians and horizons are of bronze, the latter are 
sustained by eight columns (»f the same material, and the 
former by two bronze feet highly ornamented. Between 
the brackets that form the feet of the meridians is placed, 
under each globe, a compass in marble and bronze ; the 
ascent to these is by five steps which encircle each globe. 
On the celestial gl(»be puinted blue are marked all the fixed 
stirs, and their constellations w'ith the paths of the comets, 
also the plac-cs of all the planets at the moment of the 
birth of Louis XIV. This lust event is alluded to alto in 
a hyiietbolical inscription to be seen on a copper plate to 
be found on it The geography of the terrestrial globe it 
based upon that of Sanson ; the sea being painted m deep 
blue, and the land portions being white, the inscription! 
upon it are very legible. There is also to be seen on it a 
bust of the king phued abo\o a dedication somowhut like 
that on the celestial globe. Although these globes are 
without any gieat scientific* value, they serve to indicate the 
astrononiiciil and geographical knowledge prevalent in 
France at the end of th»' 17th century. A good illustratiim 


in the library of Trinity House, Tov\cr II ill, the second in 
the British Museum, of date about 1645 In their main 
features the globes of Blaeu coincide more or less with 
several well-known maps ])ublished at this | criod, and with 
others to be found in the atlases of Mercator and Houdius. 

The only remaining globes of the 16th century known 
to us are two pairs by A. F. Van Langren ; the first, pre- 
served in the Bib, Nat do Paris, Sect. Geiog., No. 405; 
the second in the Bibliothef|ue de Grenoble, found 
by M. E. Cortambert in 1855. In the latter library is also 
to be seen a curious terrestrial globe in MS., made by some 
monks of the Grande Chartreuse ; it is undated, but is sup- 
posed to be of the 17tb century. 

It remains to notice biiefiy the few globes of a later 
period that are remarkable either for their histoKcai 
interest, peculiar form, or great size. In the Academy of 
Sciences at St Petersburg there are or were four that call 
for notice. The first is a terrestrial one, 3 feet in diameter, 


of theso globes, accompanied by a detailed account of their 
history, by M. C. Letoit of the Biblioth^ne Nationalo, 
will be found in La iSature^ No. 116, August 21, 1875. 
In the Bib. Mazarine is proserveil a terrestrial globe 8 
I feet in diameter, known as the Louis XVI. globe. It is 
I made of copper engraved, the names of places being inlaid 
I with black, and is mounted on a temporary wooden ttruc- 
tiirc, the beautiful accessoiies of bronze cast for it never 
having been finished or utilized ; they are, however, to be 
seen in another part of the library. We leom from a MS, 

' dcscri[>tion of this globe, also preserved here, that it was 
made for Louis XVI., himself no mean geographer, by 
the direction of Vergennes in 1784. The geography of 
it is bu.sed upon that of D’Anville, corrected by Robert 
de Vaugondy and Le CIcrc; it also indicates the net results 
of all the voyages round the world made up to this period. 

About 1764 Dr Roger Long of Cambridge, professor of 
astronomy and master of l^embroke, erected in an outbuild- 


made at Pleskow by a deacon named KarjKiw Maxi mow. 
It is supposed to have been the first made in llubsia. This 
is accampinled by a planetary 2} feet in diameter, presented 
to Peter the Great by tlie company of English merchants 
established in Russia. Here is also preserved a large ter- 
restrial ^obe of copper, made in 1664 by the heirs of W. J. 
Blaeu ; It Lb 7 feet in diameter, aud was brouglit from 
Moscow about 1747. In the same academy is preserved 
the famous Oottorp globe ; it is a hollow sphere 1 1 feet in 
diameter, containing a table and seats for twelve persons. 
It was made by A Bush In 1654, under the direction of 
(Meariiis, from designs found among the papers of Tycho 
Brahe, and was not finished until 1664. The outside re- 

C ieate the terrestrial globe, the interior showing the 
vent ; the stars are distinguislied acemding to their ro- 
rpeetiTe qugnitiides by gilt naib of various sizes. It was 


ing of his hall a sphere 18 feet in diameter. The concave 
interior was lined with tin, upon which was depicted all the 
stars and constellations visible in England on the horizon 
of Cambridge. The lower part of the sphere was cut ofiT at 
the diameter of 13 feet, and tlie truncated meridians wore 
screwed dow*n on to a circle which run on rollers of lignum 
vitae, the whole being movable by simple machinery pro- 
vided for the purpose. It was capable of liolding thirty 
persons, and had an entrance by six steps placed over the 
South Pole. In the centre w*as placid a planetarium. 
Although it is said funds were left for its preservation, 
it appears to have fallen into negh*ct and decay. 

To these succeed in order of size the globes known as 
I “Georamas.” One exhibited in Paris in 1844 was 80 feet 
in diameter ; another by Delanhard erected in 1 823 was 40 
feet in diameter; of the laat the proprietor published • 



aunMltt. < Tbo follows Wjrld’s well knMrn. 

|doib0» Oicetod in Leienter Sqnan, Ijiondoii, 60 
.‘mourter. The Isigest appean to hare been 'the ooe' 

' tftaoled by Colonel Langlcu in Paris in 1825, on tbe'j 
(^mps Elys^ This was 120 feet in diameter. As has 
been truly said, these structures served more to satisfy 
eariosity Aan to impart scientific instruction, (c, H. c.) 

Manufoj^tun. —The manufacture of artificial fflobea has chanp^ed 
,bat little m character during the last hundred years. Such im- 
provements as have been introduced have reference either to the 
quality of the maps or to the mode of mounting the globes. The 
numto of sizes manufactured has also been increased. The 
diameter has always been used to indicate the size of the globes, 
and those now pr^uoed by the various makers vary from 1 to 36 
inches. 

The process of manufacture differs little if at all in the sizes of 
globes ranging between 3 and 25 inches. Thus supiicsinjg, for ex- 
ample, a 12-mch globe (the ordinary school globe) is required to be 
made, a spherical mould measuring some quarter of an inch less in 
diameter is prepared on which to fonn hemisjiherical caps that are 
to constitute a iiollow foundation for the globe. This mould, made 
preferably hollow for lightness, and having a central axle terminat- 
ing itt poles, is well greased on the surfoco to enable it to resist 
damp. To form the caps, strijis of white iiapcr, damped in water, 
are first applied to the mould to form a coating thereon. Upon this 
coating is applied brown pajier saturated with and alternate 
laysp of white and browu paper are added, until the requited 
thickness of paper, say ^th of an inch, is obtained. Tlie change of 


covering is severed into tao hemispherical caps, which are then 
drawn ^ from the mould. 

A wooden axle furnishod with poles (which will eventually form 
the north and south ]x>les of the globe) is provided, of such a length 
as will enable the caps, adien fitted over tne poles, to )iiet*t at their 
severed eiiges By means of glue these edges aie joined up, and the 
cans are firmly attached to too ends of the axle. Thus a hollow 
spnere of rude outline is formed, measuring somewhat less than 12 
inches in diameter. The next opmtion is to biing this sphere to 
the reqmred diameter for the gloho, and to make it ptufectly tnie. 
For this purpose the ball is coated with a plastic com]io8ition of 
whiting, lioiled oil, and glue, and ]Misscd under the action of a steel 
asmicircle fitted with bearings for receiving the jioles of tlie hall, and 
retaining the same in place while the ball is boiiig slowly rotated. 
By •pplyiug, to the ball repeated coatings of this composition, and 
mnoviu^ superfluities by means of the gauging edge of this 
Steel semicircle, a smooth spherical surface is eventually obtained. 
When the ball is finished and hard, it is tested in loose bearings to 
see whether it will n>maiii quiescent in all positions. If it shows a 
tendency to run round, the ball is balanced by the introduction of 
a counterweight at the highest part of its periphery. When the 
ball U balanced, and the hole made good by winch the counterweight 
was introduced, the surface is polished, after which it is ready to le- 
ceivc the map. For 12-inch globes the maps of the earth and of the 
heavens nro engraved on steel or copiier idates in 12 gotes, measur- 
ing each 80 degrees in widtii, and extending from pole to jiole, or 
more usually to the 70th degree of latitude, the ramainiug portion 
of the maps being made up by north and south iiole plates. This 
arraiigomont is somewhat modified for larger globes. Thus, foi 
fflobes above 15 inches in diameter, the gores are divided in the 
Rue of the equator, and they are also divided longitudinally for say 
one-fourth oi their length at the 15th degree, in omer to facilitate the 
laying down of the maps even ly ui>on tlic spherical sui face. Prepai a- 
to covmng the sphere with the nuin, it is marked wdlU lines 
con^e^ndiiig to the equator, parallels of latitude, and lines of lon- 
gitude on the map, such lines serving as a guide for the workman. 
The goree of the map having lieen cnrefiilly cut out, they are 
* damped and laid down in projier order in a iiile u]M)n a posting 
board. The workman then covers his jKilished hall, for the length 
^and breadth of a gore, with paste, or, more proi>eily, a preiuitation 
of itaroh, and having coet^ with stnicb the upjMTtiiost gore of the 
fiile, he with an ivory knife lifts that goie, and ln}'8 it iqion the 
pasted portion of the ball, fitting it to the lines marked theieon, and 
emoothing down creasy at the same time taking care that the lati- 
tude and longitude Rnes of the gore correspond exactly with the 
lines on the ball. Having laid down this gore in place, he next 
•mdlas a second gore in like manner, taking care that the two gores 
Mali Join each other, and not ex|K>se any portion of the underlying 
snrik^ In this way the workman proceeds until all the goithi are 
in plaos, snd ha finishes the jMsting of the ball by applying the pole 
pt|Mfrs which fit respectively on to the opposite ends or thegoies. The 
msp hss next to be si^d, prepsratory to its being coloured, in older 
to verm a resist to the varnish which is subsequently to ^hs spplied 
the globs, The map is tinted and outlined with water colours. 



c^ts of ^rlt vamiih foQomiig qpickly — ^ 

Some skill is Tsqnicitsio Igytng sin the Tirnl^,iS 0 #s to 
surface as clear and smooth ss glees. This lesolt is wnlbL 
evanescent, ss the best varnish is lidbla to diacoloiir and to ^ 
and thereby obKUTe to some extant'* the WbiUt^ Of tl^e JWMfy. ^ 
lying map. After varnishing the globe will be fit to hagw hi 
from four to six days. For the jmrpose of monfitlng the ^bs" a 
flat ring, termed the brazen meridian, is ]>rovided, and bearhigs 
are formed thereon to receive the jtoles of the globe. This ring 
is divided on its face into 360 degrees, the numbering of thbss 
degrees being from 0 (which corresponds with the equator) to fiO 
at the poles on one half of the ring, and on the otner hdlf tbs 
numbenng starts from the poles at 0, running up to 90, which 
corresponds with the equator. Filled to the pol^, and capable 
of turning thei«on, are hour circles, which underlie the brazen 
meridian, and are divided and numbered to correspond with the 
24 hours of the day and night. The frame for the reception of 
the globe and ring is foimed with a wooden horizon, ,whicn conati^ 
tutes an imaginary line diiiding the globe into two equal parts, the 

g ovtion above the horizon being the visible half, and that iNslowthe 
orizon the invisible half of the spheie This horizon is covered, 
like the globe, with papers which are varnished topiotect them iWmi 
iigury. The horizon pa^iera near their inner edge arc divided into 
860 dogre^, by which ore reckoned the azimuth and the omplitude; 
they ai^ indicate the Tioints of the com]>ass in the space called the 
circle of the winds. The hoiizon of the frame is notched to receive 
the brass moridian, which lests in a stc]»-l>earing fitted to the cefitral 
)»illar or block of the frame, and is held theiein by a screw Bto{>, 
which, entering an annular groove in the back of the meridian, 
i *Aves the ring ftee to turn lound in the ftame, for the purpose of 
loctifyiiigtho globe, or hiinging its axis to any desiivd angle with the 
horizon. The fitting of the globe is completed by the quadrant of 
altitude, consisting of a thin flexible slip ot brass, jointed to a clamp- 
ing nut, which is luteiided to embrace the brass meridian, and may 
Ikj adjusted thereon by a tightening screw. Tliis flexible strip or 
blade is divided off into 90 degrees, corres^ionding to those on the 
equator, end is intended to measure distances between any two 
places upon the curved surface of the earth, or the altitude of the 
sun, a star, or any planetary body in the heavens, and for this pur- 
pose its giaduations aie numbered fiom 0 to 90. A useful ap])enaaM 
to the ^obe frame is a maiiner’s coinimss, which facilitates the 
adjustment of the globes to their true polar position. 

The value of n globe, whether terrestrial or celestial, dmnds 
mainly on the quality of the map with which it is covcied. Before 
the present century, Fnglish globes were not only poor specimens 
of the engraver’s ait, but they showed little attention to accuracy 
of detail. Now, how’ever, they rank in quality wdth, if they do not 
surpass, the best foreign maps, notwithstanding that little encour- 
agement is given to their manufacture. Specimens of glolio plates 
published at the latter end of the 17th ceuturj’^ in Italy arc yet to 
ne seen, which are a marvel of the cosmographet’s art Under the 
|iatit>nage of the Venetian rejmblio, P. Coionelli. oosmograpber to 
the republic, published a teriestrial and celestial globe of the un- 
precedented size of 4 feet in diameter, which embodied the utmost 
scientific knowledge of the time, and in the constellations of the 
celestial globe showed the finest quality of line engraving at its best 
peiiod. The composition of these figures served as a basis for ' 
the remodelling ot the constellations on English globes some 40 
years since, at which time the drawing of the figures was not meiely 
barbarous, but absurd. Whether these fine gltfiies were ever manu- 
factuied it is now difficult to ascertain, hut none are known to 
exist except a celestial globe pioduced by the late Mr William 
Newton, to whom the globe manufactnre is indebted for such im- 
)>Tovemciit8 as have been inti-oduLcd during the present century, 
and another which is preserved in the Bildioth^ue Nationale of 
Palis, lieaiing the name of Deuvez as the maker. 

An amusing illuHtiation of the difficulties w’hich attend the de- 
lineator of globe plates is to be found in the |neface of a book 
published in 1686, for its author, Mr J, ^oxon, entitled A Tutor 
to Autvwxomy and Geography, Moxoik 'M^ais to have been % 
globe-maker, end in ex)»atiating on tbolMMttiraients to be Iblind 
m his new terrestrial glolje, he says is found to be « 
an island, though formerly supposed to ba,h^» main continent, 
whose north-west shore was imagined j^thrfisl'tfwlf forth cloea to 
the coasts of Cathaio, and so m&e tbt iuppoaed stilts of Aaian.'* 
On his globe, therefore, the peninsula wnw converted' into an island. 
Precise^ the same difficulties are now experienced hy fflobe^mikeii; 
and those who have watched, for example, the varM forme whkdi 
the lakes In Central AMca have taken during the last 25 wpon win 
understand at what risk the globe-maker corrects his cosq y (||l at i% 
to bring them up to the current geographicid knowledge. 

The iiiconvenienoe attendant on the transpmrt of Taiga gjMihf 
manufactured as above exjdained, not to speak of thtir Mjandve 
cost lad to the introducthni of flexible or cummmlhle Witl 
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ai^diil napton the ovdmm glohe. By inflatlnff the bladder thiough 
a month-j^eea which wae fitted with a atop-cock and comtituted also 
oae of the poles, the aiihorical form o( the globe was obtained, and 
by discharging the air, the globe conld be compressed into a small 
SMoe. A frame oompo^ of detached pieces was also provided for 
tbb glob^, to )»ermit of its being niedfor woiking problems theieon. 
VJhfstL not reqaired for use, the globe and its fittings could be packed 
into a very small comiNiss. The best globes of this class were to be 
seen in the American department of the 1851 Exhibition. These 
measured 24 inches in diameter, and were manufactured by the late 
lir Goodyear, of india-rubbei fame; but they never obtained a 
market in England, and were evidently intended for refeteuce globcb 
only. 
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wintBdou soft white Tsathtor. imloainap wasannliedliithessme 



Some 50 years aro, tho late Air William Newton designed a po( ket 
globe of some ment It uas mounted in a sphetical case, whiih, 
opening at a centre line, disclosed the globe mounted in a brass ring 
and within a hved honzon. Upon this globe, measuring 3 inches 
in diameter, nutnurous luoblcnis could be workeil with tolerable 
accuracy. His last and best iinjnovemeiit was what he termed the 
'* Newtonian Globe " It was designed chiefly for eoinnion sehools, 
and was set U|k)u an iron pillar, which avoided the cost ol a wooden 
frame. Tho piincipal object, iiowevot, of the author was to convey 
to children, in the most simple manner, an elementary aeiiiiaintanco 
with the consti uc tion and muv enieiits of the heavenly bodies The 
author’s design may be thus briefly explained 1110 Newtonian 
globes are hung m stationary rings or meridians, and aro rnjmble 
of turning u^kiu their axes or poles for the puqiose of showing the 
real dmmal motion of the earth and tlie apparent diutnal inotiun 
ot tho heavens, accoiding to the Newtonian system oi rtal stiui line 
of the universe In place of a wooden hoi iron, a sliding annulai 
plate is substitiiteil. On the terrestiial globe this plate acts as a 
terminator to indicate tiie line of denial cation between day and 
night. The globe is so mounted iition its pc*destal that tlio axis 
always liesiu its tiue inclined iMisitioii, and ])oiuts to theiioith pohit 
star in the heavens. A small brass ball icpiesenting the suti ih 
made to slide u|>on the meiidian, uiid it is cuuied by an an bed arm, 
which connects it with the annular terminator This hall is ad)ust- 
able to correspond to the declination or |ioit)endu ular ]>OHition ol the 
sun north oi south of theeqiuitor, aecoulingas thesiiu’s duliiiatiou 
varies fi'om day to day throughout tho yeai , and the tciminator 
follows the motions of the sun. Upon the celestial glolie a similor 
sliding annular plate marks the visible honzon of any place on the 
earth's surface, aud shows what ])arl of the heavens would be tin re 
seen at a given time, it also assists in illustiuting tlu using and 
setting of the sun and moon at difleieiit s<msoiis and peiiods of tlie 
year, and the apiwreiit diurnal rotation of the jdaiu ts and fixed stais. 
Irhese globes have lieen well appieciated in the north of hiirapi*, 
but as they are not in conformity with English school lanikH, they 
have had little success in the United Kingdom. (A V. N ) 


GLOBE'FISH or Sea-Hedgeudo. By these names 
some sea-fishes are known, which have the remarkable 
faculty of iiiflatLng their stomachs with air. They belong to 
the genera Diodon and TelrtHlon. Their jaws resemble the 
sharp beak of a parrot, the bones and teeth being coalesced 
into one mass with a sliarp edge. In the Diodonts there is 
no mesial division of the jaws, whilst in the Tetrndonts such 
a division exists, so that they appear to have two teeth above 
and two below. By means of these jaws they are able to 
break off branches of corals, and to masticate other hard 
pubstaoces on which they feed. Usually they are of a 
shoii> thick, cychudrical shape, with powerful fins (fig. 1) 



Fio. 1.— Diodoa moaUatui, 


Their body is covered with thick skin, without scales, but 
provided with variously formed spines, the size and extent 
of which vary in the different sp^iee. When they inflate 
their eapaekms sfatmadis with air, they assnine a globular 


fens, and the wbm more or less to 

midable deCsnsm anaour (Sg. ' dL Ibh thuie blown oal 
turns over and floats belly npvmtds, driving before the wind 
and waves. Many of these ftahee are highly fMieolsous when 
eaten, and fatal accidents have oeouriw bom thia eetoie. 
It appears that they acquire poisonous qualities bom their 
food, which frequently consists of decomposkig or poiiOli* 



Fio. 2. — DutdoH moLulattu (Inflated). 


OU8 animal matter, such as would impart, and often does 
impart, similar delotorious qualities to other fish, ^ey are 
most numerous between the tropics and in the sees oon< 
tiguous to them, but a few specios live in large rivers, a% 
for instance, the* Teirodon fahaka^ a flsb well known to idl 
travellers on tho Nile. Nearly 100 different species are 
known. 

OLOBTQEHINA. See Foraminipeka. 

OLOGAU (soinetimos called Gross or Great Glogau, to 
distinguish it from Klein or Little Qlogau, in tho govern- 
ment of Oppeln), is a fortified town of Prussia at the heed 
of a circle in the Lower Silesian government of Liegnits, 
situated partly on an island and partly on the left bank of 
the Oder, about 80 miles S.E. of Frankfort Among its 
more inqiortant buildings are the cathedral, in the Gothic 
style, and a castle in the Henuissance style, now used as a 
courthouse ; and it also jHissesses a new town-house, a 
synagogue, a pixirhouse, an orphanage, a military hospital, 
two gymnasifi, and se\eral libruMes. Situated os it is on a 
navigable river and ut a junction of two or three railway 
lines, Glogau carries ou an extensive trade, which is fostered 
by a variety of Iim'uI industries, dealing with tobaoop, beer, 
oil, sugar, vinegar, bone meal, earthenware, Ac. Ope of its 
publishing firms— that of Flemming A Company — has at- 
tained a wide reputation for iiiajis. In 1871 the population 
of Glogau, inclushe of the garrison, amounted to 18,266, — 
of whom 0039 were Homan Catholics and 947 Jews; and 
ill 1875 it was stated at 18,002. 

In tin lieginiiiTig of tin* 11th century Glogau, even then a popu- 
louH and iortified was able to withstand a regular siege by 
the oni|H*ror Henry V ; hut in 1167 the duke of Silvaia, flndtng he 
could not hold out against Frederick Barhaiofoui, set the place on 
fire In 1252 the town, which hod bt^cn raised fioni its aaliea by 
Henry the Heaided, hccaiijo the capital of a prin(i|sihty of Glogau, 
which continued till 1506, when town and district were united to 
the Bohemian crown In the course of the Tliiity Years* War 
Glogau Buffered gieatly. The inhabitautg, who hud become Pro- 
testants soon after the Kefomiatioii, weie dtagiKined into ronfornilty 
by Walleiisteina soldiery , and the Jesuits rercived iieimiBsiou to 
build themselves a church and a college ('afitured by the Pro- 
testant allies in 1632, and recovered by the Imjieriaiista in 1638, 
the town aas again captured by the Swidish general Torstenaon in 
1642, and continued in Protestant hamln till the peace of West- 
phalia in 1643. In 1741 the Pnisflians took the place by stonn, 
and during the Seven Yearn* War it formed an ini^rtaut centre of 
operatioua for the Prussian forces Alter the Imttle of Jeua it fell 
into the hands of the French , and Iht y have reason to bo nrond ox 
the gallant defence made by Laplanc, who held out ogunst tbs 
Bnsiuiui and PnuNuan besiegers, after the battle of Sn t zh e ril 
(August 26, 1813), till the 17tii of the following April 
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CnOSB, GLOSSOOBAPflER, GLOSSA^t, OX^OSS- 
4T0R* Th6 Greek word yXoknra, metmuig origiMlljr ^ 
teogae^ henoem language or dialect, gradually came to denote 
especially any obeolete, foreign, provincial, technical, or other* 
^ise peculiar word or use of a word (see Arist, Xhet, UL 
Sf S) ; and the making of collections and explanations of such 

i fXmotrai was at a comparatively early date a well -recognized 
orm of literary activity. Even in the 5tli century, among 
the many writings of Democritus of Abdera was included a 
treatise entitled Ilcpi ^Ofii^pov ^ 6pOo€7r€irii koX yXoxnrcW. 
It was not, however, until the Alexandrian period that the 
yA.(i)(r(roy/>u^ became very numerous. Of many of these it 
is probable that even the names have perished ; but in the 
writings of Athenaeus alone (c. 250 a.d.) allusions are to be 
found to no fewer than thirty-five. Among the earliest may 
be mentioned Phlletas of Cos (d. c. 290 fi.c.), the elegiac poet, 
to whom Aristarchus dedicated the treatise 
ho was the compiler of a lexicographical work, arranged 
probably according to subjects, and entitled "^AraKra or 
rAjkrircu (sometimes droicroi yXiuorcrat). Next came his dis- 
ciple Zenodotus of Ephesus {r, 280 b.c.), one of the earliest of 
ttie Homeric critics and the compiler of TX.^a-ai*OfirfpiKat; 
Zenodotus in turn was succeeded by his greater jmpil Aristo- 
I)hano3 of Byzantium (r. 200 ii.c.), who^e great compilation 
irtpl Ac^ccuv (still partially preserved in that of Pollux), is 
known to have included 'Arrocal Ac^ic, AaKcomai <yAaicr(r(u, 
and the like. From the school of Aristophanes issued more 
tlian one glossographer of name, — Diodorus, Artemidorus 
{ykloaraxUi and a collection of di^aprmKai), Nicandcr of 
Colophon (yAukrcrcu, of which some twenty-six fragments still 
survive), and Aristarchus, the famous critic, whoso numerous 
labours included an arrangment of the Homeric vocabulary 
(Ac^ic) in the order of the books. Contemporary with the 
last named was Crates of Mallo.s, who, besides making some 
new contributions to Greek lexicography and dialectology, 
was the first to create at Rome a taste for similar invest!- 
g*itiou8 in connexion with the Latin idioms. From Lis 
school proceeded Zenodotus of Mallus, the compiler of 
'E^vocat Ac^i 9 or yAukrerat, a work said to have been designed 
chiefly to support the views of the school of Pergainus as to 
the allegorical interpi'ctation of Homer. ^ Of later date were 
Didymus (Chalkonteros, c. 50 b.c.), vrho made collections 
of Ac^cis rpaywSovfjLtmif KWfiLKaiy Apollonius Sophista 
(c. 20 B.a), whoso Homeric LexUvn has come down to 
modern times; and Neoptolemus, kiio^u distinctively as 
6 yAoxrcroypd^^. Coaling down to tlie beginning of the 
first century of the Christian era wo find Apion, a gram- 
marian and rhetorician at Runic duiing the reigns of 
Tiberias and Claudius, following up the labours of Aristar- 
chus and other preiecessurs with yActkrcrat 'O/xi/piKai, and 
a treatise irtpi ’Pio/xcuk^ SiaAcKrov; Heliodorus or 
Herodorus was another almost contemporary glossogr tplior ; 
Erotian also, during the reign of Nero, prepared a special 
glossary for tlio writings of Hippocrates, still preserved. 
To this period also ranifdiilus, the author of the Act/iwv, 
from which Diogeuian and J ulius Yestinus afterwards drew 
•0 laigely, most probably belonged. In the following 
tentury one of the most prominent workers in this depart- 
ment of literatui’e was .^Elius Hcrodianus, wiiose treatise 
in/M funnjpov^ Ac^ois has been edited in modern times, and 
whose iirifA€purfioL wo still possess in an abridgment ; other 
names are those of Pollux, of Diogeuian (Ac^ts TOrroSaTnJ), 
of Julius Vcstinus {iwirofirf tC»v Hofi^tAw yAuMTottiv), and 
especially that of Phrynichus, who flourished towards the 
close of the 2d century. His Echgtff nominum et verborum 
Aitieorwn has frequently t>een edited. To the 4th centuxy 
belongs Ammonias of Alexandria (c. 389^, who wrote ircpl 
i/iotW icoA Aifcsiv, a dictionary t)f words used m 

1 Set ItettM, i fiom r i u grmoa^ Momw, 1774-^ 


senses dgerent from 

by older and approved writers. Of soSseilrhathtler Wte is ” 
the well-known Hesychiu^ Miose often-ediU|d 
rightly superseded aU previona works of tbs kind ; CjysiL 
the celebrated patriarch of Alexandria, also contribM4 
somewhat to the advancement of glossography by Idi 

(rwayuTyri rw irpo^ &a^pov oiffiatruLV Suufhopia^ rowvfUvm 
Ac^coiv ; the names of Orus and Orion, of Philrnmnns, and 
of the two Philemons also belong to this period. Tne worita 
of Photius, Suidas, and Zonaras, as also the Stymolopieum 
Magnum, to which might be added the Lexica Sa^iger 
mansia and the Lexica Segueiicina, have already bM 
referred to (Dictionary, vol. vii. p. 183). In Latin lexi«- 
eulogy the most prominent name is that of Festus, whose 
only extant work, however, is but an epitome of the treatise 
of Verrius Flaccus De Verborum Signijicatu. This last- 
named author had himself been preceded by Varro {De 
Lingua Latina), w'ho in turn makes allusion to several before 
him ‘‘ qiii glossas scripserunt’’ The introduction of gram- 
matical and linguistic studies into Rome is usually attributed 
to Crates of Mallos (c. 267 B.C.) mentioned above. 

To a special category of technical glossaries belongs a 
large and important class of works relating to the law- 
compilations of Justinian. Although the emperor forbade 
under severe penalties all commentaries {vvop.vriiJLara) on 
his legislation {Const Deo Atictore, sec. 12; Const Tania, 
sec. 21), yet indices ('IvSi/ccs) and references (TraparirAa), 
as well as translations {ipfjLrfvfiat Kara iroSa) and para- 
phrases {ippLYivtiai €k TrActTos), were expressly fiermitted, 
and lavishly produced. Among the numerous compilers of 
alphabetically arranged Ac^cis ‘PcDfLaiVcai or Aarcivocai, and 
ykwraai vopiKOL ((jlussse iiomicae), Cyril and Philoxeuus 
are particularly noted ; but the authors of vapaypatftai, oi 
crqpjemtrtis, whether timBev or hrmBev K€ip.€vai, are too 
numerous to mention. A collection of these irapaypaffm 
Tw TraAaiu)v, combined with veat irapaypa^ai on the revised 
code called ra paaiXiKa, was made about the middle of the 
12th century by a disciple of Michael llugiotlieodorita. 
This work is known as the Glossa Ordinuria rtur fiaa-iXiKwv,'^ 

In Italy also, during the period of the Byzantine ascend- 
ency, various glossin(glosse) and scholia on the J ustlnian code 
were produced;® particularly the Turin gloss (reprinted by 
Savigny). to which, apatt from later additions, a date prior 
to 1000 is usually assigned. After the total extinction 
of the Byzantine authority in the West the study of law 
became one of the free arts, and numerous schools for its 
cultivation were instituted. Among the earlie.st of these 
Vlas tiiat of Bologna, where Pej^o (1075) and Irnerius 
(1100-1118) began to give tliiir expositions. They had a 
numerous following, who, besides delivering exegetical 
lectures ('^ ordinariie ” on the Digest and Code, ** extraordi 
nariie ” on the rest of the Corpus Juris Cisilis), also wrote 
Glossm, first interlinear, afterwards marginal.^ The series 
of these glossators was closed by Accursius (see Acgobso) 
with the compilation known as the Gtossa ordinaria or magis- 
tral is, the authority of which soon became very great, so 
that ultimately it came to be a recognized maxim, ** Quod 
non agnoscit glossa, non agnuscit curia.” ^ For some 

•See LabW, Veteres glos^ verbifr urn Juris gm passim in Lasdieis 
reperiuntur (1606) ; Otto, Thesaurus juris J&mam, vol. ill. (1697); 
Stepbeus, Thesaurus lingua Oraea, vol. viib (1825). 

•See Biener, Oesckichtc der KeveUen, p. 229 sqq. 

* Irnerius himself is with tome prohilnUty believed to have been tbs 
author of the BaAcarLoous (q tX 

•Tliufc Villaui (fie origine cieitatis FlorentinoJ^ says of the GIosmb 
that **tautn auctoiitatie gratinque fuere, ut conteutu oninium pablloe 
appiobaientui etspretisubolitistjuepenitus alHs tolee jux tut textile legnm 
opposiUB tunt et ubique terraium bine controverbia pro legibot ohMT* 
vantur, ita ut piopeiuodum nefat ait, non tecut quau teatui, CttMtii 
Accurtii contraira, ticut antiqua fama referente comperf.** ForelmiUe 
teatimouies tee Bayle't Zi»c//oiinair«, s.v, ** Accurtiue” and Bndotf, 
Mdm. Bsohisgesehichte, L p. 888 (1857). 
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iae^t of tli» ^lltMiBton on tlio canon hw, ace aoL t. 
{K SO ^Sakojt Lav). 

BUtte Glotm, — ^W^lth the dacaj of learning and origmalitj 
daring the dark ages grew the necessity for making and 
the custom of transcribing on manuscript copies of the 
VnlgsAe various notes, expiratory or otherwise, of the text 
Ultimately collections of these glosses or sets of glosses 
came to be made. They are distinguished as either 
marginal or interlinear. The most famous collection of 
Glowx marginales was that made by 'Walafridus Strabus 
in the 9th century ; it consists of notes grammatical, Lis- 
torical, and theological, culled from the writings of Augus- 
tine, Ambrose, Jerome, Gregory, Isidore, Bede, Alenin, and 
Hrabanus Maurus, with additions by himself. The inter- 
linear glosses (which as a rule were not so full os the 
marginal) were sometimes theological but more generally 
purely philological A somewhat important collection of 
interlineal glosses belonging to the former class was made 
by Anselm of Laon (c. 1100). The pliilological gliisses 
have considerable value to the linguistic student, especially 
those which originated in Germany during the Camlingian 
period. The MS. vocabularies in the libraries of St Gall, 
Munich, Vienna, «tc., have been frequently examined of 
late years with results which have been fully indicated by 
Raumer in his treatise on the influence of Christianity upon 
Old High German {Einwirhung ths Christenthums aaf die 
althochdeuUche Sprache),^ Some interlinear vernacular 
translations of [lortions of the Bible into the Anglo-Saxon, 
of the 9th and following centuries, have also been recently 
reprinted (see English Biblk). 

OLOSSOP, a municipal borough of Derbyshire, is situ- 
ated on the extreme northern border of the county, 1 4 miles 
E.S.E, of Manchester. It is the chief seat of tlie cotton 
manufacture in Derbyshire, and it has also woollen and 
paper mills, dye and print works, and bleaching greens. 
The town has for several years been rapidly increasing in 
size, and now consists of three main divisions, viz., the Old 
Town (or Glossop proj^er), Howard Town (or Glossop Dale), 
and Mill Town. The principal buildings are the town hall 
and market-house, the temperance ball, the grammar school, 
and the mechanics’ institution. In the immediate neigh 
bourhood is Glossop Hall, the seat of Baron Howard, lord 
df the manor, a picturesque old building with extensive 
terraced gardens. On a hill near the town is Milandra 
Castle, the site of a Roman station. 

Glossop was grantod by Henry 1. to William Pevorel, on tb** 
attainder of whose son it revertea to the crown. In 1167 it was 
ffittod by Heniy 11. to the abbey of Basingwerk. Uuniy Vlll. 
MStowed It on the earl of Shrewsbury, and it now belong to the 
Howards. It was made a municijial borough in 1866. The ffopu- 
Ution in 1871 was 17,046. 

GLOUCESTER, a county in the west midland district 
of England, bound^ on the N. by Worcester and Warwick, 
on the S. by Somerset, on the K by Oxford and Wilts, and 
on the W. by Hereford and Monmouth. The river Wye 
forms the western boundary line, the Stratford Avon jiart 
of the northern, the Bristol Avon the south western, and 
the Thames for some miles the south-eastern. The shajie 
of the county is irregularly elliptical, its greatest length in 
direct lino from Bristol to Clifford Chambers (N.E.) being 
54 miles, its greatest width from Down Ampney to Pres- 
ton, near Ledbury, at right angles, 33 miles. The area, 
according to the tithe surveys — deducting 3000 acres 
of detached land incoiporated by an Act of 1844 with 
the counties of Worcester, Warwick, and Wilts, by which 
they were surroanded, and 17,688 acres of water — amounts 

^ CkiDsidenble interent of a limilar kind attaches to the so'cslled 
OloitBB matb&rgieaxk^xi the Latin text of the Salic law. It was at one 
time held that in thmgloaaes we have some relics of the ancient Celtic 
tongue ; bat their truly Oermanle character was afterwards conclusively 
estahtished by Jacob Gnmm. 
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to 805,102 acres, mostly oultivablc^ county contaiai 
29 hnndreds, among wludh aire grouped 851 parisksip 
227 tithinga, liberties, and hamlets; and the parsMies am 
arranged iu 17 ;K>or law unions fur the relief of the poor, 
and 21 petty sessional divisions for the administration of 
justice and sanitary purposes. Eleotorally Oloucestershin 
is divided bito the two divisions of East and West Gloucss- 
temhire, each returning two members. The latter ooua- 
prises Dean Forest to the Severn bank (the ** Eye between 
Severn and Wye ” of the local proverb), and the oocint|7 
R of the former river to RE. and N.E. of Dursley, m 
chief polling place of the division. East Gloucestershire 
comprehending the rest of tlie county, has its chief polling 
places at Gloucester and Cheltenham, and besides these 
boroughs, the former of which returns two membeiv 
and the latter one, has within its limits the Wougfas of 
Stroud with two members, and Tewkesbuiy and Cirencester 
with one each. West Gloucestershire, sharing with North 
Somerset the city of Bristol, sends two more members to 
parliament, so that the total representation of the county 
IS 13 members. Gloucestershire cuntuins 28 market-towas 
und 2 cities. 

Tho }) 0 ]ni]ation of the county in 1851 was 458,805 
(218,187 mules and 240,618 females); in 1861 it was 
4S.%770 (229,009 males and 256,761 females); and in 
1«^71 it Lud increased to 534,320 (251,943 males and 
282,377 females). Since the iirst census iu 1801 the 
population has increased by 283,917 persons, or 113 per 
cent. 

The population of the principal towns at the census of 


1871 was as follows 

lliistol fity .. 

182 ,r )!)2 1 

Tot bury . 

.. . 8.849 

Ch4*U<‘tthaiii . . 

. 41.928 

Nowi'iit 

. 8,168 

(Uoucestfi. . . 

18,841 1 

Burbli'y 

. 2,617 

Stioud. .. 

. 7,082 : 

Wotton-umh'i-Kilgn.. . 

... 2,814 

( nc‘iKT.sl<*r.. .. 

. 6,om> 

Ncwnbaiii 

.... 1,488 

'JVwkebbuiy 

. 5,409 1 



The county has throe natimil divisions, the hill, the 
vale, und the forest, ])arallol to eacli other north and soiith. 
(1.) The hill country, which, except the high ground of the 
Forest of Dean, consists wholly of the Cotesw'olds, a range 
extending fiom Broadway near Chii»ping-Coin|>den on the 
north to Bath on the south, and from Birdlip hills on the 
we.st to BuiTord on the east, und traversing the eustem side 
of the county at un average elevation of 700 feet, though in 
parts, as at Cleave Hill near l^resthury, it is 1134 feat 
alK)ve the level of the sea. it covers nearly 800,000 
acres of undulating table-land, locally subdivide into tbs 
Southwolds betwixt Bath and Badminton, the Stroudwatet 
hills betwixt Tetbury and Wogdehester, and the Ooteswolds 
proper, or the rest of the hill country northward. (2.) Ths 
Vale, or that level tract extending from the base of the 
Ooteswolds to the east bank of the Severn, the upper or nor 
them j>art of which exjianse is knowm as the vale of Glou- 
cester, and embraces Gloucester, Cheltenham, Tewkesbury, 
and some 50,000 acres ; whilst the lower is the vale of 
Berkeley, a tract of similar area reaching from Aust Cliff 
on the Severn opposite the mouth of the Wye to Hohiu's 
Wood hill, two miles south-east of Gloucester. The vale 
of Gloucester is a continuation of the vale of Evesham. 
(3.) The Poorest division is the peninsula lying between the 
’Wye and the Severn, iu mcnlem times limited to the Forest 
of Dean, but anciently occupying all Gloucestershire west 
of Severn, and covering some 43,01»0 acres. The area of 
the present forest is 23,015 acres, 11,000 of which are en- 
closed. Its length from north to south is 20 miles, its 
breadth (east to west) 10 miles. 

Geology, — Though the igneous rocks are little de- 
▼eloped, the great variety of sedimentary deposits makes 
Gloucestershire a rich field for the geologist. 
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DmMl Ottifield, and Woodford ii a pttiSh U 
iMfu^ m cause of the ujAiearal of the Upper fiKlMga 
'Iff 4% of Tortworthi in which are the old^ htrotified 
mAM of the county. Of these the Upper Unsidoifienr 
is the dominant stratum, exposed near Damory mill, 
Micklewood chase, and Purton passage, wrapping round 
the hase of May a^ Huntley hills, and reapp^ting in the 
rale of Woolhopa The Wenlock limestone is exposed at 
Falfield mill and Whitfield, and quarried for burning at 
May hill. The Lower Ludlow shalra or mudstones are seen 
at Berkley and Purton, where the upper part is probably 
Aymestry limestone, llie series of sandy shales and sand- 
atones which, as Dowuton sandstones and Ledbury shales, 
form a transition to the Old Red Sandstone, are quarried at 
Dymock. The ** Old Red ” itself occurs at Berkeley, Tort> 
worth Oreen, Thornbury, and several places in the Bristol 
ooal-fleld, in anticlinal folds forming hilla It forms also 
ihe great basin extending from Ross to Monmouth and from 
Dymock to Mitcheldean, Abenhall, Blakeney, Ac., within 
wwh is the Carboniferous basin of the Forest. It is cut 
through by the Wye from Monmouth to Woolaston. This 
{ormation is over 8000 feet thick in the Forest of Dean. 
The S^tol and Forest Carboniferous basins lie within the 
qrnolinal folds of the Old Red Sandstone; and though the 
seams of ooal have not yet been correlated, they must have 
been once continuous, as further appears from the existence 
of an intermediate basin, recently pierced, under the 
Severn. The lower limestone shales are 500 feet thick 
in the Bristol area, and only 165 in the Forest, richly 
fossiliferouB, and famous for their bone bed. The great 
marine series known as the Mountain Limestone, forming 
tl^e walls of the grand gorges of the Wye and Avon, are 
over 2000 feet thick in the latter district, only 480 in the 
former, where it yields the brown hematite so largely 
woiked for iron even from Roman times. It is much used 
too for lime and road metaL Above this comes the Mill- 
stone Orit, well seen at Brandon hill, where it is 1000 feet 
in thickness, though but 455 in the forest On this rest 
tiie Coal-measures, consisting in the Bristol field of two great 
aeries, the lower 2000 feet thick with 36 seams, tbe 
upiper 3000 feet with 22 seams, 9 of which reach 2 feet in 
thickness. These two series are divided by over 1700 feet 
of herd sandstone (Pennant Grit), containing only 5 cual- 
•eama In the Forest coal-field the whole senes is not 3000 
feet thick, with but 15 seams. At Durdham Down a 
Dolomitic conglomerate, of the age known as Keuper or 
Upper Trias, rests unconformably on the edges of the 
Pk^osoic rocks, and is evidently a shore deposit, yielding 
dinosaurian remains. Above the Keuper clays come the 
Penarth beds, of which classical sections occur at West- 
bury, Aust, Ac. The series consists of grey marls, black 
pa^ shales containing much pyrites and a celebrated bone 
beOy the Cotham landscape marble, and the white Lias j 
Unmtone, yielding Ostrea Liassica and Cardium Khceti- 
etm. The district of Over Severn is mainly of Keuper 
ousrls. The whole Vale of Gloucester is occupied by the 
Mixt formation, the Lias, a warm sea deposit of clays and 
dhmy limestones, characterized by ammonites, belemnites, 
ana gigantic saurians. At its base is the insect limestone 
bs<L Thu pastures producing Gloucester cheese arc on the 
clays of thvJiOwer laas. The more calcareous Middle Lias 
or marlstonaHbrms hillocks flanking the Oolite escarpment 
of tha Ootes^ds, as at Wotton-under-Edge, and Church- 
dosm. The Cnteswolds consist of the great limestone 
series of the Lower Oolite. At the base is a transition 
aerte of saiidB, SONo 40 feet thick, well develop^ at Nails- 
wor& end FrooesteX Leckhampton hill is a typical section 
srf the Lower Oolite, where the sands are cappi^ by 40 feet 
of a mmsrkiable pea Above this are 147 feet of free- 
itoiie» 7 lent of ool^\[narl, 34 feet jxf upper freestone, 


dipping wiifh It to aE^is 

limestone about IQO feet thkk, ihtoiriM oilt 
springs wbiebfotm the head waters of the thaflM. Krite ^ 
comes the Orest or Bath Oolite, at the base of w(iicihersli«|^ 
Stouesfield ^‘date ’’ beds, quarried for roofing, palbg^ Aa** 
at Sevenhampton and elsewhere. From tbe Great Oolite ^ 
Minchinhampton stone is obtained, and at its top as about ' 
40 feet of flaggy Oolite with bancb of day known as the 
Forest Marble. Ripple marks are abundant on the flags} ' 
in fact all the Oolites seem to have been near shore Or in 
shallow water, much of tbe limestone being merely coio- 
minuted coral. The highest bed of the Lower Oolite is Hie 
Cornbrash, about 40 feet of rubble, productive in com, fomip 
ing a narrow belt from Siddington to Fairford. Near the 
latter town and Lechlade is a small tract of blue Oxford 
Clay of the Middle Oolite. The county has no higher 
Secondary or Tertiary rocks , but the Quaternary series is 
represent!^ by much northern drift gravel in the Vale and 
Over Severn, by accumulations of Oolitic detritus, including 
post-Glacial extinct mammalian remains on the flanks of 
the Coteswolds, and by submerged forests extending from 
Sharpness to Gloucester.^ 

Agriculiurt. — In the soil of the hill country is so much 
lime that a liberal supply of manure is requimd. This is 
provided by folding sheep, and by paring and burning the 
turf and strewing the ashes on the surface Good crops of 
barley and oats are thus obtained, and even of wheat, if the 
soil is mixed with clay. But the poorest land of the hiQ 
country affords excellent pasturage for sheep, the staple 
commodity of the district; and the sainfoin, which grows 
wild, yields abundantly under cultivation. The Coteswolds 
have been famous for the breed of sheep named from them 
since the early part of the 15th century, — a breed hardy 
and prolific, with lambs that quickly put on fleece, and 
become attempered to the bracing cold of the hills, where 
vegetation is a month later than in tbe vale. Improved 
of late years by judicious crossing with the Leicester 
sheep, the modern Coteswold has attained high perfection 
of weight, bha|>e, fleece, and quality. The ewes are good 
mothers ; the wool produce, of which the staple is long and 
mellow to the hand though rather coarse in quality, is an 
important item, averaging from 7 to 8 lb a head in a 
Coteswold flock. An impi^e has been given to Coteswold 
farming since the chartering in 1845 of the Royal Agri- 
cultural College at Cirencester, to instruct young mtn in 
farming and the kindred sciences. The pupils engage in 
tbe cultivation of a farm of 700 acres attached to the col- 
lege, a Gothic structure near Cirencester, which has hitherto 
accommodated on an average 100 inmates. Tet, despite 
the march of improvement, the aspect of the distrkt.is 
somewhat barren, owing to the absence of trees and 
rows in the so-called stone wall ^ country, and to ^ 
size of the farms, sometimes exceeding 1000 acres. Cattle 
are kept for home needs and to improve the soil. Oats 
and barley are the chief grain crops. In the Vale the deep 
rich black and red loamy soil is lieQ l^pted for cattle, 
and a moist mild climate favours m 'i^wth of grasses 
and root crops. A great propoi^Q bf Vide is m 
manent pasture, and its farmhSf look largely to nav 
as the winter fo^ of their stock. ' The catHe, save on 
frontier of Herefordshire, are mostly i^orthoms, of whnA 
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< Bii^alqr m m/A io prcidiieo onaiiolfy HQO tono of the 
Jhtmottli ^hle OkmeeitOr bheeiMs end the Vide in general 
^'hee loiKg been celebrated for iu cheese and batter. The 
Vale of Qloacester is the chief com district. Its aspect is 
, ji^erally pastoral, characterized bj grass-lands hemmed in 
,with hedgerows and hedgerow timber, and dotted with 
apples, pears, and orchard fruit as if to compensate for the 
comparative barrenness of the Coteswolds, The Vale, from 
its poeition and climate, is subject to violent storms of wind 
and rain. 


SUtMies of Agriculture for Gloucestershire as returned on 
ith of June 1878. 

Total area 804,977 acreb. 

Total acreage under crops, bare fallow, and grass 648,795 „ 

Cora crops (nearly one-half wheat and ono-fourth 

barley) 172,515 „ 

Qreen oropa (about two-thirds turnips and swedes)... 62,679 ,, 

Qiasses under rotation 04,279 „ 

Permanent pasturage 807,026 „ 

Bare and fallow 12,268 „ 

Flax and hops 88 „ 


Litr Stork, 

Horses 25,725 

Cattle 107,286 

Sharp 416,853 

Pi^ 69,881 


According to the Owners and Heritages Eoturn 1872-73, 
the county was divided among 37,705 proprietors, holding 
land whose acreage was 733,640, and whose gross esti- 
mated rental was £2,556,543. The estimated extent of 
commons and waste lauds was 7 429 acres. Of the owners 
76 per cent possessed less than one acre, and the average 
value all over was £3, Ss. ll|d. There were 10 projirie- 
tom who possessed upwards of 5000 acres, viz. : — Lord 
FiUhardinge, 18,204; Duke of Beaufort, 16,610; Ijord 
Sherborne, 15,773; Earl Bathurst, 9967; Crown Pro- 

r y, 9575 ; R S. Holford (Weston Birt), 9332 ; Thomas 
0. Master (Cirencester), 7226 ; Earl Eldon (Encomb), 
6664; Lord Sudeley (Wincbcomb). 6620; Earl Ducic, 
5193. 

Forest District, — The surface of this district is agree- 
ably undulating to the height of from 120 to 1000 feet, and 
its sandy peat soil renders it most suitable for the growth of 
timber, which is the cause of its having been a royal forest 
from time immemorial. John Evelyn records that the com- 
manders of the Armada had orders not to leave in it a tree 
standing. In the reign of Charles I. the Forest contained 
105,587 trees, and, straitened for money, he granted it to 
Sir John Wyntour for £10,000, and a fee farm rent of 
£2000. The grant was cancelled by Cromwell; but at the 
Bei^ration only 30,000 were left, and Wyntour, having got 
another grant, destroyed all but 200 trees fit for navy 
timber. In 1680 an Act was passed to enclose 11,000 
acres and plant with oak and beech for supply of the 
dockyards ; and the present forest, though not containing 
very many gigantic oaks, has six “ walks ” covered with 
timber in *T>iriou8 stages of growth. The two finest oaks 
of the Forest are a headless giant 45 feet in girth just out- 
side the village of Newland, to the left of the road from 
Cbleford to Monmouth, and Jack of the Yat,'^ with 19 feet 
of girth, on the right of the roadside from Coleford to 
Hitcheldean.^ 


^ Tba Fonwt ii locally goveraad by two crown-appointed deputy 
gavaneiB to auperiuteiul the woods and mines, and four vciderers 
olau^ by the fireebolders, whose office, since the extermination ef the 
demr in 1850, Is almost purely hoaoiary. . From time immemorial all 
perms born in the hundred of St BriaveVi, who have worked a year 
and a day in a coal mine, beeume ^ free miners," and may work coal 
In any piurt of the Foiest not previously occupied. At tbe present 
tjtaM the Fonrt laws •» administeriid at the Speech Bouse by the 


tha two nmiu bydrogtaphioal aisaa of oi|d of 

various goological focmatbns, to oatiTOHil^ Iti dia* 
tlnet forms of phanerogam nuAibor more' than ball tbs 
British flora. But there is little bog land in.tbe ODontyi 
and no true sea const Hence certain gaps in tha Jilt af 
indigenous planta There are only some 28 apaeiee lof 
ferns ; but the rare flowers mentioned below ere Urortlgr 
of note as indigenous.^ The quantity of mistletoe oh 
numerous apple trees in the cider orchards of the Yale 
another botanical feature of the county, a parasite ocenlnflBg 
on other trees also, notably on the Badham Court cak|A 
Sedbury Park, Chepstow, and on the Frampton-on-Sevem 
ook. Ihe elm, used at Bristol for shipbuilding, the 
willow, and the maple form the chief hedge timber the 
Vale, while in the Forest some fine hollies, 6 feet round, ilt 
found amongst the oaks. The Spanish chestnut at Tort- . 
worth, PilTs elm, Boddington, near Cheltenham, and the 
Lassington oak are the most notable trees of the coun^. 
Mustard was once much cultivated in the Vale, “ few houses 
being without a cannon ball and bowl iu which tlie seeds 
were bruised ” (see Kudge’s Geuerat Vie%vs of Agrtcultwrs q/ 
Gloucester^ London, 1807).® 

ConimuninHion mid TV/u/r.— Qloucrstersliire is. In virtue of its 
two city ]»ort8, IJiistol aiul OIonccHter, a maritime county. The 
appioatli to the hrnt is by the SoinciM*t Avow, to the second by, 
the Severn, or, moie Htrii lly, hy the Oloueestrr and Beikelvy 
cuiml, for wliich, owin^ to the daiigeious navigation of tlie Severe, 
an Art wan obtained in 1798, though the works were not com* 
]deted and o|)eiied for tniflie till 1827. They consiHted of a epiill 
tidal basin and lock at SharpnosM Toiiit, on the Severn, near 
Bcukeloy, toniierting the esiuury of the river by a sliip canal 16 
lulled long with the city of OloiKeitter, where there was a auitaUfl 
diHehargiiig dink, and wdiere tlio eanal wns again connected with 
the liver Severn by alutk. Tlie gindiiol exiotiaion of tbe trade 
iieceshitated a corres)K)iitHtig oxtenainn of the woiks, and in 1S09 i 
new and enlarged cntiaiue. ball a mile furtlier down the liver, was 
projected, wdta suitable cliKchatgiiig and r(>]»airing docks, which 
last form one laige sheet of watiT on the same level as the old 
canal roiineetiiig them also with Oloncoster. These were comi< 
pleted and o|)en^ iu 1874. Thtough the river Severn from Olou- 
ceater to Woreebter and Stonr])oit tlie port is brought into direct 
c ommuiiieation with the greet hjhtem or intenial conals throughout 
the kingdom, and both at ShanmeNH docks and Gloucester is In 
direct coininiinicntioii with the Midland and Great Western rail- 
way systems. The following arc the trade statistics ol tbe year > 
ending SeptcndsT 25, 1878, 

Tons. Tims. 

Foreign iniiwrts... 428,582 

Cousthig 105,224 

588,756 

Foreign exports 61,047 

Coasting 112,176 

168,228 

Total traffic 606,979 

Of the foreign iniiiorts 258,648 tons, amounting to about 

1.200.000 qnaib^i'H, were grain ati<l schhI. Tbe \iort ia well sttuatad 
ioi a corn port, its corn warehouses at Sliarpness accommodating 

100.000 f}uaiterH, and thosu at Gloucester aliout 180,000 quarter!. 
The new works at Sharpness will aucommodate vessels up to 
2500 tons buideu. 

The Severn iiridgo railway — 5 miles in length— commences at 
Lydtiey by a junction wdtb tbe Great Western JRailway and the 
Soveni and Wye lailway, crosses the Severn at I’urtoii Posso^ 
and terminates at the rarrkelcy new docks by a jnijctioti with ike 
Midland, thus foimiiig a long-needed connexion between the two 
sides of the river, and shortening the distances from South Wales 
to London by 14 miles, and from Soutli Wales to Bristol by 20 


* • Anemone PulsaitUa ; Arabic slriota ; Thlaajn perfoliatum ; But* 
rhtnsia petreea; Polygalaoagpteravnii calcar ea \ Cerastiumpvuiilsm$ 
Lotus anguMtissimus ; Pyrtis pinnaijida ; JSpilobiwn laneeotaiym ; 
Sedum ruiieslfre ; Tnnta vulgans ; LUnnanihemum nymphmides , 
Vtrtmxea hybrida ; Orbbanche Hedera ; CytiogUasum rnc^num ; 
Uirievdoria negUUa ; Daphne Mezertum ; Hvxum sempervirens ; Co> 
tfhalanthora rubra , Oalanihus nivalis. 

* AatfionfiM.— Bwete’i Flora Bnstoliensis^ 1854, Buckmoiia 
Botany of CMtenlum^ 1844; MamhalVs RuroX Reonmy ofGlomm* 
terskirtt 1789; H 0 NUbeirs Forest of Dsm^ 1856; and MB. fknk 
J Olooosstsishira, by Msasn Harimr and Bsnlger. 
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GLOUCESTER 


I ti gitait looal importance oonsists in proriding a oommosiettion 
Icoai Boiiiik Wales and Dean Eorest and their coal^fielda to 
Berkeley new docks and the south of England, and is evidenced by 
the vanouB competing scli ernes introduced in the same session of > 
1872 for bridges having the same object Tlie great iron bridge 
itself oonsists of girders constructed on a modification of the bow- 
string principle, and rests on piers com|>osed of cost iron cylinders 
sunk down in the rock and filled with concrete. Comiuencitig with 
the Lydney shore, the 8|)ans are os follows :--oue of 134 feet, two of 
o27, nve of 171 feet, thirteen of 134, and one of 196 feet fiuclnsive 
of swing bridge over canal), making in all 22. Tiie W'idth of the 
river is 1186 yards, and the total length of the bridge, including 
the masonry viaduct and swing span, 1887 yarda While the muiii 
object of this stuiiendous undertaking is tlie transit of coal, arrange- 
are also contemplated for passenger tmffic across the river. 

Another canal, onco of great importance to the commerce of 
Gloucestershire, is the Thames and Severn canal, connecting the 
navigation of these two gi'eat rivers, the first of which rises at the 
back of Ijcckbampton Hill, at Seven Springs I'he Thames and 
^vem canal begins at Lcchlude on the former river, and joining 
the Stroudwater canal, which cros.scs the Gloucester and Berkeley, 
enters the Severn at Framilode. But tins canal, though of con- 
siderable engiueering skill, is now but little used, the Great 
Western railway having almost entirely snpeiscded it; and it is 
the same wdth another cuuul running from the Severn at Gloucester 
to Neweut and Ledbury. 

i/an](/ac^ureji.— Gloucestershire is also an impoitant manufac- 
turing county. In the time of Edward 111. the manufacture of 
woollen cloth was introduced into its liili country by the Flemings, 
attracted probably by the lacilities offered for felting hy fiie 
numerous streams of water flowing from the Goti'swolds. The 
manufacture gradually increased in sjdte of vexatious legislation, 
enacted with the view of eiuouraging native industry, but really 
teuding to hamper the trade. Cii’encestcr is mentioned as 
its seat in Henry IV. 's reign, and Stiond in 1553. The 
raw material for the muuufaeturo was long obtained from the 
produce of English flocks, but afterwards a bcttei dtisc'riptioii of 
wool WHS itn]»ot ted from Spain, and towards the close of the last 
century a still finer uuality was got from Germany. The main 
supply is now obtained fiom the British colonics in the southetn 
homisphei'c. The descTiption of cloth ior whiidi Gloucestershire 
and the west of England have been and still tire most famous is 
broad-oloth, dressed with tisizles to produce a short close nap on the 
face, and made of all shades of coloui, but chiefly bluek, blue, and 
scarlet The most prosperous time of the Gloucestershiie woollen 
trade was Iroin 1800 to 1820, during which ]>eriod the water-power 
of the various sti'cams was keenly utilized, and a very large ]iro- 
poriioQ of the population was engaged eai ly and late on the sevenil 
processes, cither in theii cottages or at the mills. The commercial 
crisis of 1825 very seriously criiipled the trade ; and though it 
afterwards recovered, it is prohahie that fewei jkmsoiis luive since 
lieen employed in it. The further introduction of machinery, 
enabling manufacturers to disjK^nse with much manual labour, the 
passiuj^ of the fuctoiy laiis, and the increased facilities of obtaining 
education, have gi<*at]y improved the soeiul habits of the nianu- 
factiiring population. 

/Tisto/’y.— Gloucestersliiiv has not been unnoted in the annuls of 
England. At Gloucester Henry 111. was crooned; at Berkeley 
Castle Edward 11. was muiileied ; the Wars ol the Boses were 
ended at the battle ol Tew'kesbury, wliero in May 1471 Queen 
Maigai’et and Prince Edward w’cre taken ])risoneis ; the n*piilse 
which Charles 1 bustaincd at Gloucester, when the eail of Essex 
compelled him to raise the siege, was the climax of his fortunes. 
The county is stivwu witli relies of anticjiiity. Four Homan roiids 
intersect it ; Homan jiavements und vestiges are found at Ciren- 
cisster, Gloucestei, WiKidchester, and Lydney, and camps — Britibh, 
fiaxon, Danish, and Homan— in numerous places, with many 
interesting relies of the Middle Agi‘s. Among these ai’o tlie restored 
oastle of Sudelcy, near Wineheombe, a manor housi^ liefore the 
Conquest, a baronial castle in the days oi Stephi'ii, and tlio home 
in succession of the Hotideis, Seymours, Queen Katherine Parr, and 
the Chandos fuiuilv ; Thornbiiry t'ostle, an interesting ruin instead 
of a castellated palace, as it would have been had not its pretensions 
provoked the jealousy of Wolsey against its builder, Edward 
Btaflbrd, duke of Buckingliam, who wiis beheaded iii 1521 , St 
BriavePs Castle, to the south of the Forest of Dean, an ancient si^at 
of the Norman kings, if nut the Saxon, which became the n^sidence 
of the chief officer of the Forest, and I’etuins in its ruined state a 
dfscorated cbinme}’’ shaft surmounted by a horn, the waider’s liudge. 
Berkeley Castle, built prior to Henry 11., is an almost unique birtL 
men of a feudal residence in the actual occupation of a desiTndant of 
its founder, Baron Fitxharding. Edward II. was murdered iu u 
detached upper chamber of the square tower. The chief mansions 
of the county are Badminton House (Duke of Beaufort); Oakley 
Park, Stroud (Earl Bathurst) ; Tort worth Park, with a chestnut 
aiMasuriBg 62 feet, a houndaiy tree in King reign (Earl 

PiMie) ; bhdk'bome Park, Noraleaoh {LotdS^gjgim ») ; Cleaiwell 


Ooart, Coleford (Ea^ of iDunraniil} $ iBighiiiia 
Pony) { Sudeley Qsetle (J. Coueber Dent) ; Soutbaiii HmufK Him 
oldest resideutiA houee in the county, built in thethneof Bmity 
VIL, a timber and atone mansion of two stories (Earl of 'EBenp- 
borough) ; and Prinknash Paric, a 16th centuty residence of the 
abbots of Gloucester (B. St John Ackers). Beaiaes those Giere ose 
various other seats of somewhat lesser size. Among the eminSnit 
persons bom in the county are the chronicler Robert of Gloucestei^, 
Sebastian Cabot, William Cartwright the poet, Thomas Chatterton, 
Robert Southey, the Rev. John Eagles, and Geoige Whitfield. 

Elaftgxifum.— According to tlie jiariiamentary tetums of public 
elementary schools for ^e year ending Slst August 1876, there 
were in Gloucestershire 408 day schools, 84- of which were alee 
used as night schools. Of these scliools 814 were in connexion 
with the Church of England, or the National Society or parochial; 
16 were board schools, 9 Roman Catholic, 36 British andf Foreign, 
and 13 Wesleyan Methodist Conference schools. 

See Atkyns’s Oloucestershire, 1769; Rudder’s OloucesterMre, a 
rejiublication of Atkyns, with additions, 1779 ; Fosbrooke’s Ahgtrad 
of Records and Manuscripts respecting Uie County of Gloucester^ 
1807, 2 vols. 4 to ; The Forest of Dean^ an JlistoriccU and Descriptive 
Accowni^ by H. (3. Nieholls, M.A., 1858. 

Gloucester, the capital city of the above county, and a 
county of itself, 1 14 miles from London by railway, derives 
its name from the British Caer-Gloui, near which at Kings- 
liolm the Romans formed their camp of Glevum, vestiges of 
which remain in four principal streets running N., S., K, 
and W., and crossingat the centre, as well as iu Roman pave- 
ments, altars, coins, and pottery. A Roman station under 
Aulus Plautius, it became a city of Mercia, by name 
Gloauauceastre, under the Saxons, and is named by Bede 
as one of tlie noblest cities in the land. A monastery was 
founded here in 079, iu which in 1022 Bishop Wulstau of 
Worcester established the Benedictine rule. In the 8th 
century the city was repeatedly ravaged and burnt by the 
Danish invaders, and endured ruinous conflicts up to the 
time of the scttlomfgt betw^een Canute and Edmund Iron- 
side. The abbey turovc from the time of Canute, the 
foundations of the present church having been laid by 



Gloucester Cathedral. 

Abbot Serlo (1072-1104), and Walter Frocester, its his- 
torian, becoming its first mitred abbot in 1381. Edward 
the Confessor often resided at Gloucester, and it Was a 
favourite resort of the Norman kings, of whom Henry’j^iet 
with his death from a surfeit of lampreys, for whiqldK ac- 
quired a taste there. Henry II. held a great counc^Pkre 
(li75k gnd Henry III. was crowned in the abbjty, and 
loved ^Jtiucester better than London.*’ The “statute of 
Gloucestei*^’ was passed (1278) in one of several parliaments 
held there ; but the tide of royal favour experienced an ebb 
when Charles I. subjected the city, garrisoned by the Par- 
liamentarians, to a critical siege, which was eventoaHy 
raised in September 1643 by the earl of Essex. Until 1541 
tlie whole of Gloucestershire lay in Worcester dioces^ but 
in that year it was constituted the see of Gloucester, wiA 
the abbey church fur its cathedral, and John Wakeman, 
last abbot of TewkeBbjiry, ior its first bishop. The eaihe- 
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M mMf bo oooobioli^ deoovibod oo "4 Nomion eomaei’’ 
otboml bgr odditdoiit tti evarr o^k of Qotbk arobitaotnro. 
Xt is 420 feet bog, and 144 bro^ With 0 beaatifol oentnd 
lower rienif^ to the height of 225 feet, and topped by four 
graeefiil p^nadeo. The nave is massive Norman with 
Early Enpish roof ; the crypt also, under the choir, aisles, 
and chapels, is Norman, as is also the chapter house. The 
south porch b Perpendicular, with fan tracery roof, as also 
is the north transept, the south being transitional Decorated. 
The choir has Perpendicular tracery and an apsidul chapel 
on each side, and the triforiom carried under the east win- 
dow in a curve, so as to form a whispering gallery, is very 
noteworthy. Between the apsidal chapels is a cross lady- 
chapel, and north of the nave are the cl outers with very euily 
example of fan-tracery, the carob or stalls for the monks' 
study aud writing lying to the south. The beautiful tower 
b 15th century work. For several years an extensive 
process of restoration has been in progress. The finest 
monument b the canopied shrine of Edward XL, who was 
brought hither from Berkeley. By the visits of pilgrims 
to tins the building and sanctuary were enriched. In a 
side-chapel, too, is a monument in coloured bog oak of 
Robert Carthose, a great boucfactor to the abbey, the 
eldest son of the Conqueror, who a us interred there, and 
those of Bbhop Warburton and Dr Edward Jennerare also 
worthy of special mention. One ot the oldust houses in 
the city is the New Inn in the Northgate Street/’ a strong 
and missive timbered house with external galleries and 
court yards, built in 1450 fur the pilgrims to Edward II. ’s 
shrine, by Abbot Sebrokc, a traditiunul bubteiraucan 
passage leading thence to the cathedral. The timber is 
principally chestnut. 



Plan of Gloucester. 
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Qloucester b situated on a gentle eminence oveilooking 
the Severn, and sheltered by the Coteswolds on the east, 
while the Malverus rbe prominently to the west The Tolsey 
or towmhall stands at the cross, the point of intersection of 
the four principal streets, in each of which are various 
quaintly gabled and timbered houses, helping to preserve the 
ancient aspect of the city. The most modem quarter of it 
is in and seuth of the region of the spa, where a chalybeate 
apriog was discovered in 1814. The principal public 
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buOdings aie the ehiie hall, the ;town hall or Tobey (occupy* 
iug the nte of the anoient Boman oauitol), the county sam 
and penitientiaiy, the East^gate market, the ceom market^ 
the infirmary, the lunatic asylum, and the hoefutal erected 
in 1861 in place of the four old almshoueea. There are 14 
churches aud several dissenting Chapels, and it may hare 
been the olden proverb, ** as sure as God’e in Glouceeter,” 
which provoktsl Oliver Cromwell to declare that the 
had “more churches than godliness.’’ Of the churches four 
are of speciul interest : St Mary de Lode, with a very oM 
chancel, and a monument of Bishop Hooper ; Bt Mary do 
Crypt, a crui'iform structure of the 12th century, with a 
beautiful and lofty tower ; the church of St Michael, said 
to have been couuecteil with the aticieiit abbey of St Peter, 
and from whose tower the curfuw' bell is still rung every 
evening; and St Nicholas church, originally of Norman 
erection, and possobsing a tower and other (lortions of 
lutor date. A new epibcopal i»uIuco was elected in 1862. 
There are throe endowed bchouls : the College sohoo!, 
re founded by Henry VIII., us part of the cathedral estab- 
lishment ; the Crypt school, founded by Dame Joan Cooke 
in the same reigii ; and Sir Thomas Rich’s Blue Coat 
Hospital for 34 boys (IGGG). The first Sunday school was 
hdil 111 OloucostT, being originated by Robert Raikes. 
Gloucester huH returned two members to parliament since 
the 23i your of KIward 1. The city was chartered by 
Richard ill., and is now governed by u mayor, iiiuo alder- 
men, and twenty -beveti burgesses. Its ancient industries 
were iiou founding, cloth-niuking, ] •in-making, and bell- 
foutiiing, but the last iw'o have been for some time dbeon- 
tiuued. It now possesses match works, foundries, marble 
aniblate works, Raw-mills, (hemical woikH, lope works, fiour- 
mills, maiiufuctorioi of railway w^uggonn, engines, and agri- 
cultural implomunts, and bo.it and ship-building yards, 
in 1K77 the number of British ships that enteied the ]iert 
v^oH 3762, with a tonnage of 272,391, aud oi foreign ships 
549, with a tonnage of 10 (,200; the number of British 
sliiiib that cleared was 3992, with a tonnage of 278,773, 

I and of foreign ships 488, with a tonnage of 144,581. The 
priiicqiaJ inquirts are timber, corn, wine, and spirits, and 
the pniicipal cxjiortH iion, coals, limit, salt, bricks, and 
jiotteiy. The town is celebrated for its Severn salmon 
and lamjireys. Near the c<ui./h and docks arc the remaias 
(agaLewa> and sonic walls) of Llanthoii} Tiioi), a cell of the 
mother abbey in the vale of Ewyas, Monmouthshire, which 
in the reign oi Edward IV. Lad become the secondary 
estublishmeLt. The famous bore of the Severn attains 
its gteal height just below (jlloucester. The area of 
the municipal borough is 415 acres, and ot the parlia- 
inentary borough IGOG aeres. The population of the 
municipal and parliamentary borough in 18GI was 16,512 ; 
that of the municipal borough in 1871 was 18,330, and of 
the parliamentary borough (extended since 18G1) 31,804. 

I The manicqjal and parliamentdry boroughs now comcida 
! 8p«* Havdfmk In Oif Cathtdrah of Ewjlamly Western Divmotiy 

\ 1804; (tcneKil Anhitniural Ikstriptiou of thf Cuthcdral Church 
at OlniuM/frf with Plaun aud ShtdiM^ by Frederick S AValler, 
F.K.l.li.A, 1856. (d. DA ) 

GLOUCESTER, a city and port of entry of Essex 
county, Massachusetts, United States is beautifully situated 
near the southern extrenrity of the peninsula of Capo Ann, 
30 miles N.N.E. of Boston by rail. It includes six vil- 
lages — Gloucester village, EastGloucestei, WestGl^m^ter, 
Annisquam, Bay View, and Lanesyille. The haJM||||bBii- 
I ing out into Massathusetts bay, is one of the 
I coast, and is dc(fended by a fort. The prijpffi ty.^^ 
Gloucester depends mainly on its cod and mackerel fi&bg|MK 
which employ nearly 400 vessels, with upwards ot .MW 
men, and have an annual value of about 4,000,000 MHp| 
For the year ending June 30, 1878, the total value 
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ilod fotaigo exports 384 doUars. Staaikwrs dai^ 
iMitwesa tlb olty and Boston. There are a niunber of liliMsii- 
{a^tOries connected chiefly with the fisheries, and in ^Hie 
n^hbourhood there are extensive granite quarries. Qldn* 
caster possesses a fine city hall, a high sch^l, seven gram- 
mar schools, and a free library. On account of its attrac- 
tive situation, and the fine scenery of the neighbourhood, 
it is a favourite summer residence. About 2 miles from 
it is Norman’s Woe, the scene of the wreck of the Hes- 
perus,’' celebrated in Longfellow’s poem. 

Gloucester received its name from the fact that many of its early 
settlers came from the county of Gloucester in England. It was 
occupied as a fishing station in 1624, was incorporated as a town in 
1642, and was m^e a city in 1874. It was attacked by the 
English in 1775 and in 1814, in both cases unsuccessfully. The 
population iu 1800 was 5313, in 1850, 7786; in 1860, 10,904 ; and 
m 1870, 15,880, of whom 4007 were foieigneis 

GLOUCESTER, Robert of. See Robert of Glou- 

OBSTBR. 

GLOVE (Saxon glof), a covering for the hand, with a 
separate sheath for each finger. Among our ancestors, to 
throw dowu the glove or gauntlet was equivalent to a 
challenge to single combat, and the person thus defied 
signified his acceptance of the challenge by taking up the 
glove, and casting down his own, — which ceremony was re- 
garded as a mutual compact to meet at the time and place 
specified. This custom, according to Favyn (ThJk6irt 
(THonneur et de Clysvalerte)^ was derived from the Oriental 
mode of contracting sales of land and the like by giving tbe 
purchaser a glove, by way of delivery or investiture ; and 
to this effect he quotes Ruth iv. 7 and Psa. cviii. 9, 
passages where the word commonly translated ** shoe ” is by 
some rendered glove.” Du Cange quotes from a charter of 
tbe IStli century an instance of re-investiture or restitution 
symbollEod by the person depositing his glove on the earth, 
^e use of gloves is of high antiquity. There is reason to 
believe the ancient Persians wore them, since it is mentioned 
in the Cyropcedia of Xenophon that on one occasion Cyrus 
went without his gloves ; and we know that some kind of 
protecting coverings for the hands were used by the Greeks 
and Romans in certain kinds of manual labour, although 
their precise form is unknown. 

The word ga^vtus^ used for a glove in medimval Latin, is 
obviously of Teutonic derivation. In the life of St Colum 
banus, written by Jonas, abbot of Bobbio, in the 7th cen- 
tury, gloves for protecting the hands in manual labour are 
spoken of as tegumenta manuum qusa Galli wantos vocant.” 
A pair of gloves are mentioned in the will of Bishop Ricul- 
fas, who (Red 915 a.d. Gloves did not become articles of 
ecclesiastical vestment till the 1 2th centuiy. They do not 
appear in the Bayeux tapestry, and they did not come into 

K ieral use in England till the 13th century. Matthew 
ids, noticing the burial of Henry II. (1 1 89), mentions tliat 
he was buried in his coronation robes, with a golden crown 
on his head and gloves on his hands. Gloves were also 
found on the liands of King John when his tomb was opened 
in 1797, and on the hands of Edward I. when his tomb was 
opened in 1 774. In the 1 4th century they were in common 
use among the better classes In the 16th century they 
were frequently embroidered with great elaboration, and in 
the reim of Charles IL the short sleeves of the ladies’ 
dresses brought in long gloves reaching almost to tbe elbow. 
It is an old custom in England that a pair of gloves are 
given by the sherifir to the judge who presides at a maiden 
aasixe j hnd in Scotkim white gloves aie given to the judges 
on a maiden dreait^ — ^that is, when theie are no cases for 
tiiaL^ V 

Tlie manufacture of gloVes was early introduced into the 
British Islands, and such ^ the digmty of the draft that, 
as early as the reign of King Robert IlL, (die incorporation 
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that town. niegi 0 vars’ cpmpsny'oE Londoii « 
armorial bearings as 4aily u '1M4, but tlm bbdy wall 
chartered till 1^6 ; and in Worcester, whicb liaeli^ 
the principal British centre of the trade, a ocmpatiy wiui 
incorporate in 1661. 

The gl6ve industry of tbe present day is both extensi’vn 
and diversified, seeing that gloves are now almost vaAvtr* 
sally worn, and made of various classes of material and in 
several different waya Of yam, thread, silk, and doth 
gloves it is unnecessary to sp^k, as these varieties are, ih 
comparison with leather gloves, of comparatively little im« 
portance. The leather employed by glovers is ^prepared 
from the skins of deer, sheep and laml«, goats and kids—* 
the last being by far the most important. Tlie skips are 
prepared either by the ordinary processes of shamoying for 
wash-leather and doe or buck leather gloves, or by a special 
method of tawing in the case of ordinary dress gloves. The 
kid-skins are priucipally collected by hawkers in the South 
European countries, and sold in the Leipsic and Naples 
fairs. The tawing industry is conducted on a great scale 
at Annonay, Paris, and Milhau in France. The tawing 
process differs from ordinary tanning in the greater care 
and cleanliness of all the operations, in the submission 
of the dressed skins to a brief fermentation by piling 
them under the influence of heat, which increases the soft- 
ness and flexibility of the leather, and in tawing with a 
mixture of flour, the yellow of eggs, and alum. On the 
completion of this operation, they are stretched by hand and 
dried as rapidly as possible. Tliereafter they are damped, 
placed in dozens between linen cloths, and worked about to 
render them soft and pliable, after which they are planed 
on the flesh side, dried, and again planed. They are then 
polished by rubbing with a heavy glass disc or other smooth 
substance, and dyed by brushing liquid dyes over one side. 
Finally they are sti etched on a marble table, and smoothed 
with a blunt knife. From a kid skin so prepared the 
materials of three gloves are obtained. The skins are 
moistened and stretched, and the various parts are cut out 
by a machine having steel punches the shape and size 
desired. The thumb piece, the quirks and the fourchettes 
inserted between tbe fingers, and the wrist welt — tbe latter 
frequently white — are cut out separately. Machine sewing, 
in which a kind of button stitch is made, is to a small ez- 
utilized in the manufacture of gloves ; but the greater 
of the sewing is done by hand. The pieces to sewn 
together are placed in a machine between a pair of jaws, 
the holding edge of which is composed of fine saw teeth, 
between each of which the sewer passes back and forward 
her needle, and in this way a neat uniform stitch is secured. 
There are three kinds of hand-sewing in the glove trade-- 
round sewing or ordinaiy glove stitch, piqu4 stitch, and 
prick seam. After sewing, the backs are stitched or tam- 
boured, the button-bole is formed, the wrist j^||ched, and 
the button sewed on, thus finishing the glove, wipier damp- 
ing and stretching to its utmost length, the glove is ready 
to be stamped and put up for use. ^ 

Paris is, beyond question, the most important eentre ot 
glove-making, and for delicacy of material and beauty at 
workmanship the productions of some Parisian manufac- 
turers are without any rivals ; but it is at GrenoUa that 
French glovies^ most extensively manufactured, 
gloves, of tkuMling excellence of material an^ workmanahip^ 
are principiufy'iiiiime at Worcester; and iotte specialty — 
dogskin” gloves' made from Gem sbe^^PM^, having a 
warm tan eolonr— English makers have no coiamtiton^ A 
veiy large quantity of cheap but usefiU ^oves m asade al 
Brussels and Oope^agen. During the year 1876, ^084,460 
dozen paiia, of a value of XI, 380^884. wm hapoBtei into 
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pHut ore vakie of Xi,640|986. In 1878 the total importa 
irire 1,080,040 dueen pairs, valued at XI, 802, 060. 

Boekskin gloves are largdy made in the United States, 
and that branch, together with a limited productioiii of kid 
and other gloves, is chiefly centred in the Tillage of 
OloversTille, Fulton co., N.T. It is estimated that from 
about 140 separate glove factories in that village not loss 
than two-thirds of the gloves made in the United States 
are sent out. Kid gloves are made some extent in New 
Tork city. 

QLOVER, Biouard (1712-1785), an English poet, 
was bom in 1712. He was the son of a London mer- 
chant, and received his education at Cheam in Surrey. 
While there he wrote in his sixteenth year a poem to the 
memory of Sir Isaac Newton, which was appended by Dr 
Pemberton to his View of Newton ' 9 Philosophy y publislied in 
1728. Though Olover followed the business of liis father, 
he devoted much of his attention to literary pursuits, and 
he acquired the reputation of being one of the best Greek 
scholars and most famous poets of his day. In 1737 he 
published an epic poem, Leotiidatt^ written in celebration 
of the defence of Thermopylcs As the praise of liberty 
formed the subject matter of the {)oeni, it was thought to 
have a special reference to the politics of the time ; and 
being warmly commended by the regent and his court, by 
Lord Lyttelton, and the novelist Fielding, it soon iiassed 
through several editions. Though exhibiting a well-culti- 
vated taste and some skill in versifleatiun, it possesses, how- 
ever, little poetical merit, and is totally wanting in the 
higher qualities of epic poetry. A continuation of the 
LsonidaSy entitled Atheniady subsequently appeared, but 
had little or no popularity. In 1739 Glover published a 
poem entitled LnndoUy or ike Progress of Gonimene \ and in 
the same year, with a view to excite the nation against the 
Spaniards, he wrote a ballad, Hosier's Chosty which is 
spirited and effective, and was one of the most popular of 
its day. He was also the author of two tragedies, IJoadirea 
(175 8) and Medea (1761), which, however, on account of their 
close imitation of Greek models, arc unsuitod for the modem 
stage. The success of Glover’s Leonidas Jed liim to take 
considerable interest in politics, and in 1760 ho entered 
parliament as member for Weymouth, in which cupticity his 
abilities as a speaker, and his knowledge of commercial 
questions, acquired for him considerable influence. He died 
in November 1785. His diary, entitled Memoirs of a dis- 
tinffutshed lUerary and political Character from 1742 to 
1757, was published in 1813. Glover is one of the reputed 
authors of Junius ; but his claims — which were advocated 
in an Inquiry concerning the author of the Letters of JuntuSy 
wUh reference to the MemoirSy dre.y published in 1815 — ^rest 
on very slight grounds. 

GLOWWORM. See Coleoptera, vol. vi p. 132. 

GLUCINUM, or Beryllium (Greek yAvici^, sweet, from 
the taste of its sdts), is a metal related most nearly in its 
physical properties to xinc and mercury, symbol G, atomic 
weight 9 *3. It occurs in the beryl and emerald, G 3 A l./'itfO jg, 
or SGKIiAljO^yflSiOs (see vol. iii. p. 613, and vol. viii. p. 
170), from which its oxide was earliest obtained by Vauquelin 
in 1798; also in the minerab euclase (H^GgAloBij^Oig, or 
]^ 0 , 2 Q 0 ,Alj 0 ,. 2 Si 03 ), phenacite (G^iOJ, ctrysol^eryl 
(GO^AljO.), graolinite, leucophanite, and helvite. Glucinum 
was first oDtained by Wohler and Bossy in 1828, in an im- 
pure pulverale#t form, by the fusion of its chloride with j 
potassium ; and by Debray in 1854, in the compact state, I 
by the decomposition in an atmosphere of hydro^n of the j 
vapour of the chloride by that of sodium (Ann, Ckim. Phys,y 
imr. iii. voL xliv. 5). Heated in air the metil oxidizes ! 




soperfieigl^, oi; It id aiflite Jt ^ 4 tfWDii, bums with 
brilliancy. The spark^speoniia ui ^to ebt um presets two 
brilliant blue lines. Gflueinnm may M aattspkted In mine- 
rals, after removal of their silica, in the insfdobte form or 
as fluoride, by the separation of ahuninium mostly as aloin» 
what remains being uien thrown down, with faun, by means 
of warm solution of ammonium carbonate ; to tim flltiate 
excess of hydrochloric acid U added; and findil^ the 
glucinum is precipitated as hydrate, G(OH) 3 , which b 
washed, dried, and ignited. An alloy of glucinum with iron, 
has been obtained by Davy and by Stromeyer. 

On the chemistry of glucinum see further vol. v. pp. e26-<ft and 
54S; also Watts, Diet, of Chemislrjfy ii. ; W. Crookes, &ketJiStMk 
in Chemical AndtyaiSy pji. 45, 46, 66 ; and Rescue and SchorbCunsr, 
Treatise on ChetnaUry, 11 . j>t 1, pp 231-6. 

GLUCK (not, as frequently spelt, OlDck), ChbistofUBB 
Willibald (1714-1787), a celebrated oT^eratic composer, 
was born at Heidenwang, near Neumarkt, in the Upper 
Palatinate, on July 2 , 1714 He belonged to the lower 
middle class, hb father being gamekeeper to Prince Lob- 
kowitz ; but the boy’s education was not neglected on that 
account. From his twelfth to hb cighteentli year he fre- 
quented the Jesuit school of Kommotow in the neighbour* 
hood of Prince Lobkowitz’s estate in Bohemia, where he 
not only received a good general education, but also had 
lessons in musia At the age of eighteen Gluck went to 
Prague, where he continued his musical studies under 
Czernhorsky, and maintained himself by the exercise of hb 
art, sometimes in the very humble rapacity of fiddler at 
village fairs and dances. Through the introduction of 
Prince Lobkowitz, liowevei, he soon gained access to the best 
families of the Austrian nobility, and alien in 1736 he 
ptoceoded to Vienna, he was hospitably received at his pro- 
tector’s palace. Hero ho met Prince Melzi, an ardent lover 
of music, who invited Gluck to accompany him to Milan, 
where the young musician continued his education under 
Giovanni Battista San Martini, an interesting composer 
who, although self-taught, was one of the most accomplished 
musicians of the 18th century, and has been called the 
model of Haydn. His works belong chiefly to the class 
of chamber music. In this respect, however, the master’s 
example was not followed by (he pupil. Gluck’s dromatb 
instinct was irrepressible, and soon we find Jiim producing 
operas at the rapid rate necessitated by tlie omnivorous 
taste of the Italian juiblic in those days. Eight of these 
works wore produced at various Italian theatres between 
1741 and 1745. Although favourably received, they were 
not much above the ordinary operatic level of the day, and 
it would be needless even to give their names. Onlv the 
first may be mentioned here, Artasersey libretto by Metas- 
tasio, firat performed at Milan in 1741. To the repu- 
tation thus acquired Gluck owed an invitation to London, 
where in 1745 he became comiioser for the opera house in 
the Haymarket. The first opera produced there was called 
La Caduta dei Giganti (1746, words by Metastosio), followed 
by one of his earlier operas, re-written for the par|)OHe. It 
is stated that he also appeared as a performer on the musi- 
cal glasses. The success of the two o|»craB, as well as that 
of a so-called pasticeioy or dramatic medley entitled Piramo 
e Tisttey was anything but brilliant, and Gluck accordingly 
left London. lK)t bis s^ay in England, althougb not 
accompanied by inunerhate success, was not without 
important conseqnen^i for his Hul) 8 cquent career. Gluck 
at this time was nmther more nor less than an ordinary 
producer of Italiair opera. Handel’s well-known saying 
that Gluck knei^ no more counterpoint than , his (Han- 
del’s) cook, whfnher true or not, was unfair, for Ac 
asBion that, ifi^lnck had known as much counterpoint 
as the nvlAumoi Israel in Egyjd himself, it would have 
been to make use of it in the style of music 
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ihtii wAutireXf oultiTated by him. Had the yoau eom« 
peeer been sncoessfal in the ordiuavy opera eeria, there le 
mry reason to fear that the great dramatic refo^ initiated 
by him, would never have taken place. The critic^ temper 
of the London public fortunately averted this calamity. It 
may also be assumed that the musical atmosphere of the 
English capital, and onpecially the great works of Handel, 
were not without beneficial influence upon the young com- 
poser. But of still greater importance in this respect was 
a short trip to Paris, where Qluck became for the first time 
acquainted with the classic traditions and the declamatory 
style of the French opera — the future scene of his own 
triumphs. Of these great issues little trace, however, is to 
be found in the works produced by Qluck during the 
fifteen years after his return from England. His first opera 
written for Vienna, called La Semiramifle reconoscivta 
(1748), is again an opera seria of the ordinary kind, and 
little more can bo said of Teiemarco (Rome, 1749), La 
Clemema di TUo (Naples, 1751), and numerous occasional 
pieces of a more or less serious kind written for the court 
at Vienna, where Gluck settled jiermanently in 1756, having 
two years previously been appointed court chapel-master, 
with a salary of 2000 florins, by the empress Maria Theresa. 
On a previous occoHion he had received the order of knight- 
hood from the pope, consequent upon the successful produc- 
tion of two of his works in Rome. During the long inter- 
val from 1756 (the date of his opera 11 Re Pastore) to 1762, 
Gluck seems to have matured his plana for the reform of the 
opera ; and, barring a ballet named, like Mozart’s opera, 
Don Oiovanniy and some airs nonveaux to French words 
with pianotorto accompaniment, no compositions of any im- 
portance have to be recorded. His pike d! occasion, 11 
Trionfo di CMiUj produced at Bologna in 1762, is still 
written in the old manner. But his Oifeo ed Earuliee, 
played in October of the same year at Vienna, shows that 
the composer had entered u[)on a new career. It is 
significant that in the original score the work is de- 
scribed as a dramma per musica ” or music-dramn, the 
title opera seria being avoided. Gluck also for the first 
time Imd deserted Metostasio, and Raulero Calzabigi fur- 
nished the highly dramatic book of Orpheus, Quite apart 
from its bignificaiice in the history of dramatic music, 
Orpheus is a work which, by its iutriasic beauty, commands 
the highest admiration, and does not fail to impress an 
audience, even now, wherever an adequate representative of 
the title-part can be found. Orpheus’s air, Che faro.” is 
known to everyone ; but finer even is the groat scena in which 
the pout’s song softens even the ovibre sdegnose of Tartarus. 
The ascending passion of the entries of the solo (Deh 1 
placatevi ; M ille peno ; Men tiraune), interrupted by the 
harsh but gradually-softening exclamations of the Furies, is 
of the highest dramatic effect. These melodies, moreover, 
08 well 08 every declamatory passage assigned to Orpheus, 
are made subservient to the purposes of dramatic characteri- 
sation ; that is they could not pos<«ibly be assigned to any 
other person in the drama, any more than Hamlet’s mono- 
logue could be spoken by Poloniiis. It is in this power of 
musically realizing a character — a power all but unknown 
in the opera of his day — that Gluck’s genius as a dramatic 
composer is chiefly shown. After a short relapse into his 
earlier manner, Gluck followed up his Orpheus by a second 
classical music-drama named Altrste, and first produced in 
December 1767 at Vienna, jlxi his dedication of the score 
to the grand-duke of Tus^ny, Gluck has fully expressed 
hie aims, as well as the redone fur his total breach with the 
old traditions. ** I shall try,” he writes, ** to reduce music 
to its real function, that of seconding poetiyr by intensifying 
the expression of sentiments and the interest of situations 
without interrupting the action by needless ornanji^t. I 
have accordingly taken care not to interrupt^Hiyylllger in, 


theheatofiliedUngti^ InMttliw 
do I albw him testop on ascncmis vowels ia the 
phrase, in order to saow the nittUeness ^abeantihdvoba 
In a long eaefensok” Such theories, and the eteni ooni^ 
ency wiA which they were carried out, were little to t»e 
taste of the pleasure-loving Viennese ; and the snccess of 
Alcestf, 08 well as that of Paris and Helena, wbieh followed 
two years later, was not such as Gluck had desired and ex* 
pected. He therefore eagerly accepted the chance of find- 
ing a home for his art in the centre of intellectual and 
mure especially dramatic life, Paris. Snch a chance was 
opened to him through M. Bailli du Rollet, attach^ of the 
French embassy at Vienna, and a musical amatenr who 
entered into Glnck’s ideas with enthusiasm. A classic 
opera for the Paris stage was accordingly projected, and the 
friends fired upon Racine’s Iphigenie en Aulide, After 
some difficulties, overcome chiefly by the intervention of 
Gluck’s former pupil the dauphiness Marie Antoinette, the 
opera was at last accepted and pet formed at the Academic 
de Musique, on April ID, 1774. The groat importance of 
the new work was at once perceived by the musical ama- 
teurs of the French capital, and a hot controversy on the 
merits of Iphigenie ensued, in which some of the leading 
literary men of France took part. Amongst Gluck’s 
opponents were not only the admirers of Italian vocalization 
and Bweetiiess, but also the adherents of the earlier French 
school, who refused to see in Gluck the legitimate suc- 
cessor of Lulli and Rameau. Marmontel, Laharpe, and 
D’Alembert were opponents, the Abb6 Amaud und others 
the enthusiastic friends of the Gorman master. Rousseau 
took a peculiar position in the struggle. In his early 
writings he is a violent partisan of Italian music, but when 
Gluck himself appeared as the French champion, he will- 
ingly acknowledged the great composer’s genius. In a letter 
to Dr Burney, written shortly before his death, Rousseau 
gives a close and appreciative analysis of the Alcesie, the 
first Italian version of which Gluck had submitted to him 
for suggestions ; and when, on the first performance of the 
piece not being received favourably by the Parisian audi- 
ence, the composer exclaimed, Alcesie est tombde,” Rous- 
seau is said to have comforted him with the flattering 
mot, ‘*Oui, mais olle est tomb^e du ciel.” The contest 
received a still more personal character a hen Ficcini, a 
celebrated and by no means incapable composer, came to 
Paris as the champion of the Italian party. Into the details 
of the historic battle between Gluckists and Piccinists this 
is not the place to enter. Volumes have been written on 
tbe subject, and the whole affair has been denounced as a 
sign of the frivolity of the eighteenth century. But to 
those interested in music and in the drama, the question 
whether the vocal virtuoso or the true dramatic artist should 
reign on the lyrical stage is by no means without import- 
ance; although, perhaps, the gentlemen of the qneen’s cdnrt, 
and their friends who applauded her countr}*man and pro- 
tege Gluck from *'le coin de la reine,” hardly looked upon 
the matter in so serious a light. The victory at last re- 
mained, by common consent (including, it is said, Piccitii’s 
own), with Gluck. The succession of the operas written for 
Paris is the following : — Orphee et Eurydire (the 
wiitten), 1774; Alcesie (also an adaptation of the 
work, 1776); Armide^ 1777 ; IphigHie en Tavride^XftAu^ 
Some minor compositions, written partly by desire 
qneen for the court festivals, it would be needless to men- 
tion. Gluck was engaged upon an op?ra Lee Danaides 
when an attack of apoplexy compelled him to relinquish 
thoughts of work. He left Paris for Vienna, where be lived 
for several years in dignified leisure, disturbed only 
declining healtlu He died on November 18, 1787. 

To the general character of Gluck’s music some allusioft 
has already been made. He was esaentiallj a dnunatk 
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i^iu^notwe tmd be tdkee of tbe few woiki 
'^bdcmgii^' Id a diftrent spbere. In eonnexion with its 
dmaam porpoea hit mnak ought always to be judged. 
He never was a great eontrapuntist in the sense that 
BUch and Haudel were. But neither was there much 
itN>m for polyphoaous display in the music-drama as he 
understood iL The chorus of Scythians in the second 
Iphiffenia (" 11 nous falloit du sang ”) would not gain in 
effect if it contained an elaborate fugue. This and other 
choruses in the same great work at the same time illustrate 
Qluck’s power of rendering musically national as well os 
individual characteristics. As a masterly trait of psycho- 
logical characterization may further be cited the accumpani- 
meut to Orestes^s air, also in Iphifjtnie en Tauride (“ Le 
ealme rentre dons mon coeur where the unfortunate man 
in vain tries to find relief from the pangs of conscience, 
distinctly heard in the unceasing semiquavers of the 
orchestral accompaniment The severe censure passed on 
Gluck for drowning the voices by the instruments posterity 
has converted into one of the composer’s highest claims to 
fame. Not only has Gluck developed the orchestra as re- 
gards mere beauty and volume of sound, but he also has 
made it au important factor in the dramatic orgaiiinn. 
Instances from the second Jphujhde alone might again be 
multiplied. The savnge Scythians, for instance, are cliarnc- 
terized by the noise of brass and percussion ; while I phi 
genie’s simple prayer is accompanied by the strings and two 
oboes. The care bestowed by Gluck upon a correct uiiJ 
emphatic declamation of tlie words is another important 
point in his dramatic reform. Readers interested in the 
matter will have noticed the striking parallelism between 
the views and alms advocated by Gluck in the 18th century 
and by Wagner in the 19th century — a parallelism which 
may be extended to the ViLtter animadversions evoked by 
these theories amongst contemporary critics. The means, 
however, by which the theories were to be realized are 
very different in the two coses. Gluck’s reform is essen- 
tially directed against the encroachments of the singer; 
Wagner’s against those of the composer as an independont 
artist. Gluck, it is true, felt the necessity of a perfect 
unity between music and poetry, but ho never intended to 
bring about this desirable effect by surrendering any of the 
strict forms of his own art. The consequence was that the 
poet was more than ever bound to adapt his work to the 
demands of the composer, and that the latter nmiairied 
pra(‘tically the omnipotent ruler on the operatic stage. 
Wagner at last has made dramatic pur[K>se the supreme 
consideration to which the forms of music, as a separate 
art, have to submit 

An altogether satisfactory* biogni{»hy of Glin-k remains still to be 
written. With regard to the life, Anton hniurs Vhr. \V. JlUter 
von Oluck may be consulted. Herr Maix, in his Ofurk awl dm 
O^ra^ has attempted to define tbe composer's ]M)sition in the | 
histoiy of dramatic music. M. Desnoircsterres’s Ghick H Pirrini 
refers to the most important portion of the composer’s career. For 
it must always be remembered that Gluck, allhough a Gernmn by 
birth, belong as an artist to France rather tliun to lus native 
country. Ills works form as it were the musical conmlcmcnt to 
the tragedy of Corneille and Racine. In France he was first appn*- 
ciated, and in France also his traditions were continued hy a Mehool 
of highly gifted composers. (F. H.) 

GLUCKSTADT, a town of Pnissia, in the province of 
Schlezwig-Holateiti, is situated on the right bank of the 
Elbe, where it receives the small river Kb in, and on the 
railway from Itzehoe to Elmshorn, 28 miles N.W. of Altona. 
It has a Protestant and a Catholic church, a synago^e, a* 
gymnasium, a provincial prison, and a provincial penitenti- 
ary. The inhabitants are chiefly engaged in commerce and 
fishing ; bnt the freqnent losses from inundatioDB have 
greatly retarded the prosperity of the town. It suffers at 
the same time from a very deficient water supply for 
culinary purposes. 


Ghiskstidt was fbunded hy OhristUui HT. <if Bttuaark la 
and fortifled in 1620. It was foroMfi^ the seat the ro^ dnkM 
of Schleswig-Holstein, who assumed from it the .name of Holstein* 
Qlilckstadt. In 1627-8 it was besieged for fifteen weeks by TWy, 
without success. In 1614 it was blockaded by the allies and capitu- 
lated, whereupon its fortifications were demolmhed. In 1 880 it wot 
made a free ^rt It came into tlie possession Of Prussia aloim with 
the rest of Sdileswig* Holstein in 1866. The population in 18/0 was 
5081. 

GLUCOSE, a species of sugar, on the chemical and 
other properties and the occurrence and manufaotoM of 
which see articles Chemistry, voL v. pp. 564, 572; 
Dextrin and Diabetes, vul. vii. pp. 146, 147 ; Fjuuheitta- 
TioN, vol. ix. pp. 93, 94, 96, 97 ; Gallic Acid, voL x p. 
41 ; and Sugar. 

GLUE. See Gej.atin. 

GLUKliClFF, or Oluchow, as the name is transliterated 
in German, a town of Rushia, at the head of a district in. the 
government of Tchoriiiguff, 132 miles E. of Tchemigoff in 
51’’ 54' N. hit. anil 33° 35' E. long., on the highway between 
Moscow and Kicff. It is situated on the sloping banks 
of the Vosmin, a subtribiitary of the Desna, which in its turn 
unites with the Dnieper. Among its buildings are eleven 
churches and two Jewish meeting houses, a district school, 
an alnishou.se, and a hospital. In 1860 its tiopulatlon, 
mainly cngagiMl in agricultiira] jmrsuitsand petty commerce, 
ainounted to 10,008, of wliom 4998 W'ere moles; in 1873 
it wa.s 10,747 ; and according to the AV PHtrtdmrg Calendar 
for 1878, it has increased to 13,398. The Jews in 1860 
niiniltered 2517. Alsmt 4 miles from the town, near the 
villago of Poloshck, tliere exists an extensive deposit of 
white clay, which supplies nearly all the poriiclain factories 
in Russia. Gliikhoff is mentioned in the Laurentian 
CliiMuiicle as early as 1152. For some time it was in the 
hands of a branch of tbe ducal family of Tchemigoff, which 
retired before tlie encroachments of the Tartars in the 
middle of the lOth century. Refore its final incoiqroration 
with Russia, it [massed under the sway first of the Lithuanians 
and then of the l^)les. On the destruction of Baturin by 
Peter I. in 1708, it was made the residence of the hetmans. 

GLUTEN, a tough, tenacious, ductile, somewhat elastic, 
nearly tasteless, and greyish-yellow albuminous substance, 
obtained from the Hour of wheat by washing in water, in 
which it is in.soluble. In Martin’s apparatus for the pre- 
paration of gluten on the large scale, balls of dough are 
worked backwards and forwards in troughs by means of 
cylinders, whilst water plays upon thorn in fine jets delivered 
by copper pipes. A sack of Hour may be thus mode to 
yield about 110 lb of moist gluten, and twice that quantity 
of dry starch. Good samples of white English wheat con^ 
tain some 10 or 11 per cent, of gluten; from hard 
Venezuela wheat as much as 22’75 [»cr cent, has been pro- 
cured. The outer and inner coats of wheat, separated from 
it ns bran, contain respectively 4 or 5 and 14 to 20 per cent, of 
gluten. Gluten, when dried, loses about two-thirds of its 
weight, becoming brittle and somi-tranH|>arent ; when strongly 
heated it crackles and swells, and burns like feather or horn. 
It is soluble in strong acetic acid, and in caustic alkalies, 
which latter may be used for the purification of starch in 
which it is present. When treated with I to *2 per cent, 
solution of hydrochloric acid it swells up, and at length 
fonns a liquid resembling a solution of albumin, and 
Isevorotatory os regards polarized light. Moistened with 
water and exposed to the air gluten putrefies, and evolves 
carbon dioxide, hydrogen, and sulphuretted hydrogen, and 
in the end is almost entirely resolved into a liquid, which 
contains leucin and ammonium phosphate and acetate. On 
analysis gluten shows a composition of about 53 per cent 
of carbon, 7 per cent, of hydrogen, and nitrogen 15 to 18 
per cent, besides oxygen, and about 1 per cent of sulphur, 
and a smi^ll quantity of inorganic matter. It. is not % 








itmck 9 ,tt atl close! j alhed to one anolfhar in chmical hm^ 
poeition. It is the gliadin which confers npon gluten its 
eapacitj of cohering to form elastic masses, and of separate 
log readily from associated starch. In the soH^Iled gluten 
of the flour of barley, rye, and maize, this body is absent 
(Kreusler and Hitthaosen). The gluten yielded by wheat 
which has undergone fermentation or has begun to sprout 
is devoid of toughness and elasticity. Th^se qualities can 
*he restored to it by kneading with salt, lime-water, or alum. 
Koopmans found that a larger amount of raw gluten was 
digested in a relatively dilute than in a strong artificial 
gastric juice, the reverse holding good of albumin. From 
experiments on six pigs and three dogs, he came to the con- 
clnsion that the digestive fluid in the stomachs of living 
animals, even of the same species, dissolves unlike quantities 
of albumin and gluten, so that if much albumin be digested 
the loss of weight of gluten present with it is but small, and 
friee vena (see Jirit» and For, Med,-Chir, R^v , 1857, ii. pp. 
816-«25). Gluten b employed in the manufacture of gluten 
bread and biscuits for the diabetic (see Diabetes, vol. vii. 
p. 148), and of chocolate, and also in the adulteration of tea 
and coffee. For making bread it must be used fresh, as 
otherwise it decomposes, and does not knead well. Granu- 
lated ffluten is a kind of vermicelli, made in some starch 
manumctories by mixing fresh gluten with twice its weight 
of flour, and granulating by means of a cylinder and con- 
tained stirrer, each armed witli sp'kes, and revolving in 
opposite directions. The process is completed by the drying 
and sifting of the granules. 

SoeH. RitthauBon, “Uelior Aio Bostandtheilo dosWcuenklebeis,” 
XrdmaniCs Joum f prakttvhe Ixxxv., 1862, pp 193-229; 

also ib., Ixxxvi , 1862, pp 257-265; and Ixxxvin , 1863, pp. 141- 
147 ; T. Langer, Lehrhueh drr p]). 861-371 , Leipsic, 1878 ; 

and Payen, Induatnal Cfiemistry, ed. B H. Paul, 1878. 

GLUTTON, or Wolvkuenb (Gido luscus), a carnivor- 
ous mammal, ^longing to the MuBtelidce orweasel family, 
but differing from the tyjiical forms of the genus Mustela 
in the greater heaviness and clumsiness of its body, present 
ing in this respect a striking resemblance to the b^r. Its 
are short and stout, with large feet, the toes of which 
terminate in strong, sharp claws, considerably curved. Its 
mode of progression is semi plantigrade. In size and form 
it is not unlike the European badger, measuring from 2 to 
3 feet in length, exclusive of the thick bushy tail, which is 
about 8 inches long. Its head is broad, its eyes small, with 
defective vision, and its back arched. Its fur consists of an 
undergrowth of short woolly hair, mixed with long straight 
hairs, to the abundance and len^h of which on the sides 
and tail the creature owes its shaggy appearance. The 
colour of its fur is blackish brown, with a broad band of 
chestnut colour stretching from the shoulders along each 
side of the body, the two moating near the root of the tail ; 
while, unlike the majority of arctic animals, the fur of the 
l^utton in winter-time grows darker in colour. Like other 
weasels it is provided with anal glands, which secrete a 
yellowish fluid possessing a highly foetid odour. The 
glutton is a boreal animal, inhabiting the northern regions 
of both hemispheres, but most abundant in the circumpolar 
area of the New World, where it occurs throughout the 
British provinces and Alaska, being specially numerous in 
the neighbourhood of the Mackenzie River, and extending 
southwards as far as New York and the Rocky Mountains. 
Many erroneous statements have been made remrding the 

S lutton by early writers on natural history, from Olaus 
fagnus to Buffon, one of which has perpetuated itself in 
the animaPs common name, — ^the fact being that the 
wolverene is not more gluttonous than are the majority of 



tbdeuts^ and ^ 

during thebreedbqf eeeMt^ idts waut 
renders it dependbnt for most 6f its food oh 
cases of animals. These it frequently obtsins 
which have made it peculiarly obnoxious to the fiunter 
trapper. Should the hunter, after suooeediug in ItiUing iio 
game, leave the carcase insufficiently piot^ted lor mOre 
than a single night, the glutton, whose fear of aoares b 
sufficient to prevent him from touching it during the flrst 
night, will, if possible, get at and devour what he can of it 
on the second, hiding the remainder beneath the snow« He 
annoys the trapper by following up his lines of marten traj 
which often extend to a length of 40 or 50 miles, each 
which he enters from behind, extracting the bait, puUi: 
up the traps, and devouring or concealing the entra] 
martens. So persistent is the glutton in this practice, wnen 
once it discovers a line of tra|^, that its extermination along 
the trapper’s route is a necessary preliminary to the success- 
ful prosecution of his business. This is, however, no easy 
task, as the glutton is too cunning to be caught by the 
methods successfidly employed on the other members of the 
weasel family, 
one made 


mily. The trap generally used for this purpose is 
I to resemble a cache, or hidden store of food, such 
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as the Indians and hunters arc in the habit of forming, the 
discovery and rifling of which is one of the glutton’s most 
Mugeni^ occupations, — the bait, instead of being paraded 
as in most traps, being in this case carefully conc^ed, to 
lull the knowing beast’s suspicions. One of the most pro- 
minent Characteristics of the wolverene is its propensity, i^in 
to that of certain members of the crow family, to st^ and 
hide things, not merely food which it might afterwards need, 
or traps which it regards as personal enemies, but articles 
which cannot possibly have any interest for it except that 
of curiosity. An amusing instance of this is quoted by 
Cowee in his valuable work, recently published, on the 
Fur-hearing AnimaU of North America, in which he says — 
A hunter and his family, having left their lodge un- 
guarded during their absence, on found k 

" ' Tnothing 


id aU^^ 


completely gutted — the walls were 
Blankets, guns, kettles, axes, oan8,^lti " 
other paraphernalia of a trapper’s b 
and the iracks left by the beast showed 
thief. The family set to work, and, by 
up all his paths, recovered, with some trifling 
tile whole of the lost property.” The cunning 
in unravdling the oftentimes complicated snares' 
forms at once the admiration and the de^Mor 
trapper, while its great strength and ferocity mider il e 








ileomma^ vrm to ibmi. The mttiiig wmm dtetm in 
IbMk, mi theiemdoi laeiire in her burrow, produces her 

K ng— foot or fire et a btrth~in June or July. In de- 
cs of these she is exceedingly bold, and the Indians, 
according to Oowes^ '^have been heard to say that they 
would sooner encounter a she-bear with her cubs than a 
carCiigou (the Indian name of the glutton) under the same 
circumstances.** The wolverene has a curious habit which 
h»s not hitherto been observed in any other of the lower 
animals. On catching sight of its relentless human enemy, it 
may be observed, before finally determining on flight, sitting 
on its h lunches, and, in order to get a clearer view of the 
danger, shading its eyes with one of its forepaws. When 
pressed for food it becomes fearless, and has then been 
known to come on board an ice bound vessel, and in pre- 
sence of the crew to seize on a canister of meat. The flesh 
of the glutton is uneatable ; it is therefore only valuable 
for its fur, which, when several skins arc sew*n together, 
forms elegant hearth and carriage rugs. 

QLYCAS, Michael, a Byzantine historian, often called 
Siculus. The time when he flourished is very uncertain. 
He is justly reckoned among the better Byzantine historians 
on account of the terseness and perspicuity of his style. His 
MS. letters still extant are addressed to the last Constan* 
tine; their authenticity, however, has been questioned. 
His chief work is Bi)3Xoc ;(povoci;, divided into four parts, 
treating of history from the creation of the world to the 
death of Alexis I. Comnenus (11 IB). The best edition is 
that by J. Bekker, in the Bonn collection of the Byzantines 
(1836). 

GLYCERIN, Olycehine, or Glycerol (in pharmacy 
Qlycerinum), a sugar-like substance obtainable from 
most natural fatty bodies by the action of alkalies and 
similar reagents, whereby the fats are decomposed, water 
being taken up, and glycerin being formed together with 
the alkaline salt of some particular acid (varying with the 
nature of the fat). Owing to their po.sscssion of this common 
property, these natural fatty bodies and various artificial 
derivatives of glycerin, wiiich behave in the same way 
when treated with alkalies, are known as glycerides. This 
decomposition into an orginic acii and a substance of more 
or less neutral character is a typical kind of reaction with 
numerous classes of organic ladies, and is termed saponin 
ficcUion^ from the circumstance that tlie ordinary process of 
soap-making consists simply in the formation from natural 
fatty bodies and alkalies of the alkaline salts of the fatty 
acids thence derivable, soap being a mixture of these alkaline 
8 ilts in various proportions, according to the particular pur- 
poses for which it is required, and its price. In the ordinary 
process of soap-making the complementary product, glycerin, 
remains dissolved in the aqueous liquors from which the 
soap is separated, and is usually throwm away; in many 
other instances, however, in which a substance capable of 
undergoing a reaction of saponification is thus treated, the 
product complementary to the alkaline salt is the more im- 
portant of the two. 

The fact that soap is obtainable by boiling together oily 
or fatty substances and alkalies (such as potashes and natron 
or mineral alkali) was known at an early period of history, 
being mentioned by Pliny, Galen, Aetius, and Paulus 
^gineta. On the other hand, substances referred to in the 
Old Testament and translated soap ” (^.^., Jeremiah it 22, 

** Fur though thou wash thee with nitre [properly, natron], . 
and take thee much soap ,** Malachi iiL 2, For he is like | 
a refiner’s fire, and like fuller’s^ soap ’*) refer to the alkali i 
itself (viz., vegetable alkali, potash; or netev^^ 

mineral alkali, soda), and nut to the substances prepared 
from oily bodies and these alkaline matters. Similarly 
Sfomer makes no mention of soap whilst describing the 


laundiyoperatioiilsorNaaslosa. of g|ye^^ 

however, is of modem origin, the hoij having been fiisl 
described in 1783 by Scl^e under the name of oekta 
(principe doux des huUes — sweet principle of oils), and 
more fdly investigated subsequently by Chiivieul,BeriheIot, 
and many other chemist^ from whose researches it results 
that glycerin is a trihydric alcohol indicated bv the fomtula 
CgH^(OH)3, the natural fats and oils, and the glycerides 
generally, being substances of the nature of compound 
ethers formed from glycerin by the replacement m Ae 
hydrogen of the OH grou^is by the radicals of certain scldi^ 
called for that reason “ fiitty acids.** ^ The relationship of 
these glycerides to glycerin will bo more convaniently 
showm by an example, such as the series of bodies formed 
from glycerin by replacomeut of hydrogen by ** stearyl ** 
(CjgHjjO), the radical of stearic acid (C^gHgjO.OH);— 


(•hectin MoiiOBteiirin Pliitonrin 

rn, OH ciij on, o(C.,h„ 0) 

Cil . OH CH . OH OH . <KCu>I»0) 

on Jii^ . oil oil 


Trlatetiin. 


CH, . (Kiiuliuoy 
OH . 0(Ci|H||0) 
cIh, . O(CtaHa«0) 


These four substances evidently form a progressive series, 
each number of which difTorH from the preceding one in tbs 
same way, \iz., that one more stearyl group replaces 
hydrogen in the original OH groups. 

The process of saponification may be viewed as the gradual 
progresBive transfitrmatiou of tristearin, or some analogously 
constituted substance, into distearin, moiiostearin, and 
glycerin, or os the similar tianslonnation of a substance 
analogous to distcuriri or to monostearin into glycerin. 
If the reaction is brought about in presence of an alkali, 
the acid set free becomes transformed into the corres^ionding 
alkaline salt ; but if the decomposition is effected without 
the presence of an alkali (t>., by means of water alone, or 
by an acid fluid), the acid set free and the glycerin are ob- 
tained together in a form which usually ^mits of their 
ready separation. It is noticeable that with few exceptions 
the fatty and oily matters occurring in nature are sub- 
stances analogous to tristearin, f>., they are trebly replaced 
glycerins. Amongst these glycerides may be mentioned 
tbe folioHing : — 


Tnv/rart/* -(',If0(O The chief (oiiHtituent of hard 

aiiitiiul futH, hiiik as beef mid mutton tallow, Ac.; also con- 
tunieil 111 Miuiiy vegetable fats in smullor quuntily. 

nteiMmt in oli 


Tnoinv -C jUftfO limaoly niewht in olive oil 

oilier sajKiniiiable vegetable oils and soft fats ; also 
in anmiiil bits, espoeially bog’s lard. * 

Tnjmhnitni — ( The c liief coiistitueDt of ^ * 

oil , also contained in groater oi less quantities in httsqpg 
fat. oliie oil, and olhei amiiial and vegetable fats. , 

Trin/i/n/ria— (’alljtO.Cigllj/),),. The main constituent sf 
eastoi oil. 


Other analogous glycerides are apparently contained in 
greater or smullor quantity in certain other oils. Thus 
in cows* butter, tribuiyrin^ Q,H5(0.C\H70)g, and the 
analogous glycerides of other readily volatile acids closely 
resembling butyric acid, are present in small quantity ; the 
production of these acids on saponifleation and distillatioo 
with dilute sulphuric acid is utilized as a test of a punty 
of butter as sold. Trincetin^ C3H3(0.CjjH30)j,, is Appa^ 
en^ly contained in cod-liver oil. Some other glyceridro 
isolated from natural sources are analogous in comiKisi- 
tion to tristearin, but with this difforcncc, that the three 
radicals which replace hydrogen in glycerin are not all 
identical ; thus kephalin, myelin, and lecithin are glycerides 
in which two hydrogeus are replaced by fatty acid radicals, 
and the third by a complex phosjdioric acid derivative. In 
no case, however, is the existence of a natural glycerid e 

* The name U often further extended so as to embrace other acids, 
anologoos to tbe true icidii of fatrf and oilii in tompositioii, pro}wrtle(L 
ontl chemical cbaractent, but not yet found to exut lu nutur^ oils and 



m aLYo 

Mitogoiia to diatearin or monosteariD aabatantiated whli 
wrtointy, bodies of these classes being either formed sjm- 
tbeti^lj by reversing the reactions of saponification, or 
being produced by the partial saponification of substances 
amdogons to tristearin. 

Glycerin is also a product of certain kinds of fermentation, 
especially of the elcoholic fermentation of sugar ; thus it 
is a constituent of many wines and other fermented liquors, 
being formed together with small quantities of various other 
substances by reactions subsidiary only to the mam change 
taking place, and hence varying in their nature and extent 
with circumstanoea According to Pasteur, about ^‘i^th of 
the sugar transformed under ordinary conditions in the 
fermentation of grape juice and similar saccharine liquids 
into alcohol and other products becomes converted into 
glycerin. In certain natural fatty substances, palm 
oil, it exists in the free state, so that it can be separated by 
washing with boiling water, which dissolves tlie glycerin 
but not the fatty glycerides ; but how far its occurrence 
in this form is due to the breaking up of tbe glyceride 
by a spontaneous saponification is open to some question. 

Properties . — In a state of purity glycerin is a viscid, 
colourless liquid of sp. gr. 1*264, possessing a somewhat 
mawkish sweet taste ; when exposed to a high degree of 
cold for a long time it sometimes solidifies to a crystalline 
mass, which then melts at about 7^ C. The crystals when 
once melted often do not resolidify again readily, even when 
in contact with the solid substance, although sometimes 
contact with a crystal of the solid at a temperature of about 
0^ suffices to produce solidification of the whole. This 
solidification of glycerin is, however, a very exceptional 
phenomenon, only occurring with extremely pure sub 
stance under certain conditions not thoroughly under 
stood, and then only after long continued exp(«surc to a 
low temperature, as during a cold winter. When con- 
taining a minute quantity of water glycerin never solidi- 
fies, and to this circumstance several of its useful applica> 
tions are due. A weak aqueous solution, when chilled 
sufficiently, allows crystals of ice to form, the glycerin 
accnmulating in the unfrozen portion as alcohol does when 
B mixture of spirit and water is partially frozen. When 
heated alone it partially volatilizes, but the greater part 
decomposes; by reducing tbe pressure to about <|^i)th of an 
atmosphere, it can, however, be readily distilled unchanged, 
boibng under a pressure of 50 millimetres of mercury at 
about 20*^ 0. In an atmosphere of steam, also, it distils 
without decomposition under ordinary barometric pressure. 
In water and alcohol it dissolves readily in all proportions: 
in ether it is insoluble. Under certain conditions, such as 
prolonged contact with poor cheese and chalk at about 35^ 
to 40*^ C., it can be made to ferment partially, becoming 
changed into alcohol ; but under any circumstances, only a 
small fraction, at most a tenth, becomes thus transformed, 
the rest remaining unaltered. It possesses remarkable 
solvent powers on many substances, whence it is employed 
for numerous purposes in pharmacy and the arts. Its 
viscid character, and its non-liability to dry and harden 
by exposure to air, also fit it for various other uses, 
such as lubrication, d:c., whilst its peculiar physical charac- 
ters, enabling it to blend with either aqueous or oily matters 
Uudmr certain ctrcumstances, render it a useful ingredient in 
A large uuml^r )of products of varied kinds. Applied to 
toe living skin (and similarly to untanned leather) it pro- 
duces A remarkabm softening effect, whence it is largely 
employed as a cosn^etic, either by itself or in admixture 
with other substanc^ Taken internally it is alleged to be 
valuable as a substi^^te for coddiver oil for phthisical 
patients, not possessing the disagreeable fishy flavour of 
toat valuable food, a^ having a fattening tendency. 
When it is given in modmtely small repeated doses to the 
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lower animal it does dot to pUmm ^ 

hijitrioiis aciiiNi peeuUar to itsdf ; vdiei^ Itowevis^ - 
doses of glycerin are siKbeutaneoudy ityecM into f 
amounting to from 8 to 10 grammes per kikigraimDe oi 
animal operated on (0*8 to 10 per cent of tha weight of 
the dog, corresponding to from 1 lb to 1^ 1b of glyeerin for 
the weight of an average man), death ensues within twenty- 
four honrs, accom|)anied by symptoms analogous to those 
of acute alcoholism (Dojardin, Beaumetz, and Andig^). 
Like sugar it possesses antiseptic qualities, so that meat, 
albumin, Ac., immersed in it do not fur long periods of time 
undergo putrefactive changed 
Manufacture. simplest modes of preparing glycerin in s 
state of pnrity are based on the sa^tonificaliou of fata, either by 
alkalies or analogous basic substances, or by 8iq>erbeated steam, 
and on tbo circuinstanco that, altbougb glycerin cannot ^ distilled 
by itself under tbe oi dinary juessurc without deromiM)Bition, it can 
he readily volatilized m a cunent of su|ici‘bcaled steam ; in this 
way the glycerin formed is separated fiom tbe uou-volatile sub- 
slancoB niesent It was by means of sa]>onificatiou of olive oil or lard 
with litliargc (lead oxide), wbeteby a lead soap insoluble in water, 
orncttily so, is formed, together with glycerin, that tbe existence 
of glycerin was hist demonstrated by £‘becle, who obtained it as a 
bye-|)roiluct m tbe formation of tbe ** luad-)i1asler*’ of ])hatmaoy 
made from laid and lend oxide. For a long time this was the only 
known method of pieparing glycerin, the aqueous solution obtained 
being treated with snliibiii-ettodbydiogen loiemove any soluble lead 
compounds, iilteied, and evapoiated until almost all the water was 
driven off, leaving tbo glyeerin behind as a syiiqiy fluid. By 
evaporating down the «i»enl leys of tbe sonpmaker (after tbe soap 
is sepuiatea therefrom by "salting out," and any excess of alkali 
neutralized with sulpliurie aeid), and tieating the residue with 
alcohol, glycerin can also be obtained, tbo alconohe solution of it 
thus formed being siuiply evaporated to drive off tbe idcohol ; 
but this process is far too costl} foi ordinary puitK)si*8. An im- 
provement on this method was ])ateiitcd in 1858 by H. Reynolds, 
tbe coiK'eutrated leys bein^ jinssed into a ve.ssel where they are met 
by a slieum of su]>eibeatea steam at about 200® C ; tbe glycerin 
then passes over with tbe nuiieous vapour, \\hil8t tbe inoigatiic salts 
])iGseiit Aie left behind. In the mauufactnre of steuiic acid for 
caudle-making (see Candi.k) one of tbe older jtiocebscs ^sas the 
saponification of tallow with lime, forming an insoluble lime soap 
and an aqueous solution of impure clyieriii, fiom ubieh the 

{ )uro substunee can Isj readily obtained by distillation i^ith siiper- 
leated steam. Less ])Uio products uere foimeily obtained by 
treating tbe crude solution with sulpbinic acid to separate lime, 
boiling to lemove siiiall (iiiantities of volatile ucids, evaporation, 
and tiltiatioii tbiough uiinmil ebureoal to decolorize; or by evaiiorat- 
ing, dissolving out by aleoboJ, and juirifying by tieating uitn lead 
oxide, filteriiig to seioirute an insoluble lead compound foimod, 
removii g lead fiom this filtrate by suqhuretted liydiogen, filtering 
again, and cvaiwrating to a syiup. In practice all these older 
methods liuve, however, been superseded by the process patented 
in 1854 by Wilson & Payue. Tins consists in beating the fatty 
matter to be saponified in an appiupimte still to a tenqierature of 
290® to 315® C. (550® to 600" Fanr.), and passing in heated steam in 
such a way that it rises up through tbe fatty matter in numerous 
streams ; sa|>onifieatiou is thus rapidly effected, and tbe Uboiated 
glycenn and fatty acids are volatilized and carried along with the 
steam to tlie condensing arrangement. If the tenqterature do not 
exceed 810® C. there is no fear of tlie glycerin being decom]) 08 ed, 
whilst under suitable conditions even higher tempratuies than 
this can be employed without causing its decora jiosituin ; but there 
is always a great liability to destruction of glycerin when die tem- 
perature of 310® is exceeded. This arises from the tendency of toe 
glycerin to char on beating, and to sjilit up into water and acrolein 
(acrylic aldehyde), thus — 

C,II.0ar2HJ04-C,H40^^ , 

When a series of chambers is used as the f rfi j lg wetor, toe com- 
partments nearest tbe still aie found to cmiAnnsa^ little but fatty 
acids, the water and glycerin chiefly accumulating ialbe more dis- ^ 
taut chambers, tbe liwt of which is usually op«’H to tbe air at tlie^' 
end ; so that there is no excess of pressure in tbi' liidl and con- 
densers ; the fatty acids readily se]virate hom the aqueous solutions 
of glyceriu, wbicn only requires concentration by evajioration to bo 
fit for tbe market Since the date of Wilson's natent vartoos 
Bfiecial forms of amuiratus for effecting the transformation have 
been patented by Wright k Fouebe, Gilte, and others. 

This method of sajjionification is, strictly, only an improii||B«at, 
on former processes invented for the purpose of decomposing tbs’ 
glycerides and obtaining the fatty acids without the use of all^s^ 
lime, be. : in these older methods the extraction of glycerin was not an 
important feature, and they were frequently workea in snob a way sa 
to decompoie tbe whole or greater port of the glycerin pari jwiiiitwitfh 
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iti fiUnfefam. Thti, M hr htuek u 1B85, Chtmul and Ckiy-Lmne 
trt[«te)i6d oat the idea of the peooeas of eaMnification by laperiieated 
•team, and the method wa» actnally earned out with certain modi- 
ftoationa by varioua chemiata and manufacturers. For example, in 
1642, E. Price k Co, patented, in the name of Jones k Wilson, a 
process of the kind, which was largely worked for some years ; in 
this, the fatty matter freed from extraneous impurities is mixed 
with 6 to 8 per cent, of stronn sulphunc acid, and then heated in 
copper boilers to about 18(r C., by superheated steam blown 
through the mass for about two hours ; after uhich hotter steam at 
about 300" to 350'" is blown through, when fatty acids distil, but 
little or no glycerin posses ovei unaltered, almost the whole 
being charred or decomposed, formiiig acrolein, &c. Here the 
saponihcation and destruction of glyconn are largely elfccted 
by the sulphuric acid, as well as by the steam itselt. Pnce*s 
rocess was suggested to the inventors by Tilghnian's method, 
rought out early iti 1854, which consibUMl in making an emulsion 
of melted fatty mutter and water (or solution of alkali) by agita- 
tion, and then pumping it through a long coil of iron tnbilig ke]d 
at a temperature near that of melted lead under a pie.ssute of about 
2000 lb to the square inch. In this w.iy comjdeto saponilication is 
effected, fatty acids and an aqueous bolution ol glyceiiii lieiiig 
obtained when water is nsiHi, and soap with more or loss wafer and 
glycerin when alkaline lii]Uor is employed. It is noticeable that in 
this process it is not necessary that the alkali should k* caiustie, as 
it must be for the ordinary process of 80 .npdK>i]ing ; sodium and 
potassium carlionates answer just as well os their lesjieetive hydrates 
(caustic sod.i, causLie potash). 

Derivatives — Among the numetous deiivatives old ai liable from 
glycerin by appropriate chemical leactioiis, may be nioie pail it n- 
larly mentioned nitm-glifcerin^ which is, strictly speaking, im- 
pro^ieily named, inasmuch as it does not belong to the (lass ot tiiie 
njtio-substitution derivatives, Imt is sinqily loiislitiited like tii- 
stcaiin, the radical of nitiie acid displacing the h)drogen of the 
OH groups. By treating glyieiin with mine acid (iirclerahly hv 
dropping pure glycerin into a niixtuie of nitric and siuphiiric acids) 
the tollowing reaction ensueH, the glycerin bei'otiitng what would 
be systematically lormcd imiitrni or hlymoiruiUrtn \ - 

CHi on (ClIjONO, 

cn oil + "No-oii = an.o -i ’<ii o.so., 

Clla.OH (CMyONO.^ 

By treating the ivsiilting “ iiitro-glyiiMMii ’ with caustic ]>otash, 
sa|>oiii8cation eusues, potassium nitiate being foimed and glyceiin 
reproduced pis'ciscly as when ttisteoiin is similnrly sapombod. 
Two other im]K)rtniit products obtainable fioin glyeeiiu are isopropyl 
loduie and allyl itMUde^ each of wIik h serves as the staitingqioint 
ol a large series of chemic'il pioducls, many ol them of utility in 
the .irts. These substances aie mariurai tilled by heating glyeeiiii 
with hydnodic acid, and are formed in virtue of the leuctions • — 

Glyri'iln Isopropyl hslide 

CjU»<oiii« -r 6nr ^ 21, -1 ;»n^o s- 

Allyllodldo 

C,n*/OH)3 4- 3111 »* + f 

Again, glycemi is emidoyed in the Tiiamir.j( tnie of fonnir neul^ 
whim IS piepured most conveniently by lieating togetlier glyi erin 
and oxalic acid. The sjilitting up ol oxalic acid into c ji liou dioxide 
and f^ormic acul, which takes place only to a iiiinnte extent when 
oxalic arid is heated alone (owing to the fiirtlier dc« oniposilion of 
the formic acid), llieii ensues with but little foimation of bye- 
products, and especially with but little loss of forniie in id Ihrongli 
further decomposition. This iiiises fiorii the oecurrcnce of u cycle 
of changes highly iiiterc*stifig fioni a chemicdl point of view, and 
consisting esscntiallv in the continual formation of a body analo- 
gous to moiiosteanii, and its continual Ineaking u]» into foimic 
acid, which distils over, and glycerin, w'hich acts over again on a 
fresh portion of oxalic acid. 

Techmcitl Uses, — Besides its use as i sturting-jMiint in the juo- 
duction of **iiitro-glycenn*’ and other chemical pioiluets, gl^-cenn 
is laigely omjdoyed for a iiumkT of ]»ur|K)s<‘S in the mts, its «p|»h« 
cation thereto being due to its peculiar )»hysi<*nl piofieities. Thus 
its non-liability to freeze (when not olwolutely auhydious, whuh 
It practically never is when freely exposed to the air) and its non 
volatility at oidiiiary tenificratiiies, combined with lU jwwer of 
always keeping fluid and not drying up and haidentng, ivnder it 
valuable 08 a Tiibncatiiig agent for clock woik, watdies, Ac., ,‘»s a 
•ubstituto for w'ater in wet gas-meteis and is an ingredient in 
cataplasms, plasters, modelling clay, pasty coloiiiiiig matters, dvc 
ing materiols, moist colours mr artists, and nuiiieiou^ othci analo- 
gous substances which are required to lie kefd in n |»ei?iiaiiently 
•lift condition. From its softening piofierty when opplied to the 
skin, it constitutes a chief ingredient in many toilet prejiarations 
creams, and the like. Many of these indeed, sold under fanev 
names, are nothing but glyconn diluteil with water or weak 
alcohol, or mixeil with some oleaginous emulsion or jiastc, and 
▼ariously scented. Its solvent |>ower for numerous sulMtinces 
lendsn it TmlnaUe in pharmacy aa an ingredieDt in numerons 
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pfoparatiofis. In tome of tlMM tlm iiyoerin aota not meitly 
as a aolvent but also ai a preaervatfva ii|piiiist deeompoeitiBa, 
owing to its antiseptic qualities, which also led to its bring cm* 
ployed to preserve nntanned leather feepecially dnring transit when 
exerted, the hides being, moreover, kept soft and anpple); to make 
sofutions of gelatin, albumen, gum, parie, cements, «a, which wiU 
keep without decompositioii ; to preserve meat and other ediblea ; 
to mount anatomical prcjuimtions ; to preserve vaccine lymph un- 
changed ; ami for many similar fuirposes. Its solvent power la aJaa 
utilized iu the prodm-tiou of various colouring fluids, where the 
colouring matter would not dissolve in water alone ; thua aniline 
violet, the tinctorial constituents of ninddur, and varioui allied 
colouring matters dissolve in glyceiin, fanning liquids which remain 
coloured oven when diluted with water, the eoiouring mattere being 
either retained in HusfHmsion or dissolved by the glycerin preeettt 
in the diluted fluid. It has been proposed to use glycerin at a 
medium for iJie extraction of tlio oiloriferous principle of Aowern, 
Ac., and as a substitute for sugar in the manufacture of some aorta 
of toliBccq, the aioma of which is liable to be deteriorated should 
fet mentation of the saieharinu matter set iu. CViluin kinds of 
copying inks are greatly improved by the substitution of glvcerin, 
111 part or entiiely, foi the sugar or lioney usually added. In fine, 
the numlior of iiMcfiil adaptiitioiis of glyeerin as an ingredient In 
Older to confer certain sfiecial ])ro]HTtieB is almost luiliuiited, and ite 
use in the.s(> directions is iiiei easing yenily. 

impunht's. — YoT some of these pin puses it is esseiitia] that the 
glycerin should lie of eonsiderahle piiiity. The chief impurities 
liaiiie to lie piesent vary with the mmle ol piepaiatioii. Substances 
miule by saponification* ol oils, Ac., with oxide of lead or lime, are 
apt to retain more or less of the nietallie eoiiifiounds, whilst glycerin 
ex tnicted f turn simp-leys may also i oiitiiin miiiciul matters. Such 
impiiie siilwitanees are readily ]iiiiilied by diMtillatiou with steam or 
iiiitb‘i gieully dimiiiish(‘d pii*KHure. (Slyeeiin prepared by saponi- 
fying clarified t.illow, Ac, by sii pel heated steam, rniely coiitaittt 
liitty acids ; if not depiiyed ot piHcticail^ all the watei willi which 
it is mixed in IhcMlistiilute fust oldanied, if is less viscid and hast 
low'er density, so that the i>|»e( ifii gi.i\ity Ibims a uoixl test as to 
whelhet it lOiitniiiK much water oi not. Oi i asionuTly glycerin k 
met With intentionally mliiltertiled with stigai-syiup, gnm, mineial 
matters, Ac., but such klhilit ationa uie < oiiijmiativelv larc. Th^ 
may be detected by the substance bi'iiig not wholly soluble in 
aleoliol, by its leaving a lesulue on ignition in an, by its prtfci)d- 
tatiiig iiHoiiition of Imsie lead ueetaiu (altei Imiiig dissolved iu water), 
or by other Npecinl tests, nieoiding to tin* mituie of the immirity 
sought foi ThiiH, whilst pure glyeerin doi*h not reduce alicalnie 
eop]ier solutions so os to ]iiecipitHte (iiproiis oxiiie when boiled 
therew'ilh, the pieiipibilion is rtadily ]»iodiieed by roitaiii kinds of 
sugar, eithei without any pievioim tieatment {t.g , gliieow*), or after 
boiling lor a shoit time with water at tdulaled with a iniueral 
at id such as siilphurio .u'ld (/',// , (fine sugai). (('. It. A. W.) 

(4MKIJN, JfiiiAN.N (1709 175r)), a ilmtingukhed 

naturalist, son of tfu* rlKUiiist of the suiui' nnino, was born 
at Tubingen, June 12, 1709. Having tukun his degree in 
modjcino, be in 1727 repaired to St IVlorsburg, where in 
1731 lie wu.s appointed piofesi^or of elieiiiiHtry and natural 
liihtory. In 1 7 J'i, by order of the eiupiesH Anna, lie joined 
Deslisle, (4. F Muller, and lUdiring in an exiwdiiion for 
the exploration ol Siberia, wilirli wuh iK'iiet rated as far as 
the Lena, lie returned to St I’etcrsburg in 1743. In 
1749 he was chosen profeHsor of Ixitany and chemiatry at 
Tubingen, wdiere be died, May 20, 1755. Linnseus named 
a genus of plants (JmeUna in his honour. 

His (hiijf works an* Flora Sihirira (4 vols., St Petersburg, 1749- 
50;, ami Jtrisrn I)urch Sihirini (4 voU , St Petcisbiiig, 1752). 

GMELIN, Lkopold (1788-1853), a celebrated cLciuiet, 
woH bom August 2, 1788, at Gottingen, in the univeraity 
of which city hia father, Johann Friedrich Gmelin, was 
profoBHor of medicine. He studied medicine and chem- 
istry at Gottingen, Tubingen, and Vienna, and in 1813 
commenced lecturing on cbomiutry at iliMdellicrg, where 
ill 1814 he was appointed extraordinary and in 1817 ordi- 
nary professor oi medicine and ( heiiJiKtry ; the latter 
ofTice he held till 1850. lie died at lieidilbeig, April 13^ 
1853. 

Gmelin’s fame rests chiefly on his chcinK.d dictionaiy, tlieifhtid- 
buch dcr ChemiCt the first edition of wlndi, in 2 vols , was pub- 
lished at Frankfort in 1817-19. The fmiitb i-ditioin Heidelberg, 
1843, Ac.) was written by Cinelin hinisclf as far us the end of voi. 
V., was continued by Drs List and Kiaut nud others, and completed 
by an eiriith vnlnmii nn nhvMiologicttl clicinistry, the work of PfO* 





_ ^ LAtttimi and Eoohlader. A revislan of tha SaiMmh bf 
*Kviuit» in two parti, has since appeared. Of the fourth editUm an 
Knaliih translation by H Watte was published by the Cavendish 
BoSsfty in 1848-59. Gmelin was the author also of Vmnuch siinis 
ftfvati dtem. MincraUystemR (Heidelberg, 1825), and of numerons 
ecientiftc papers. With Tiodemann be wrote VtrswlhB ^Sber dU 
avj wdchm, Bubsiawtm aus dm. Magen uni DarnihanaiU in 
iaa Blut grlangen (Heidelberg, 1820), and Die Ferdauung (2 vols., 
Heidelbeig, 1826 27). 

GMELIN, Samuel Gottlieb (1743-1774), an eminent 
naturalist, nephew of J. 0. Gmelin (see above), was bom 
at Tubingen, June 23, 1743. He graduated there as M.D. 
in 1703, went to St Petersburg in 1767, and in 1768, with 
Pallas, Guldenstadt, and Lapuchin, commenced a journey 
for the scientific exploration of the south-east possessions of 
Russia. Having visited in succession the western districts 
of the Don, the Persian provinces to the south and south- 
west of the Caspian Sea, the regions of the Volga, and the 
eastern borders of the Caspian, he in 1774 was on his way 
back to St Petersburg when he was seized as a hostage by 
Usmey Khan, of the Kaitak tribe, through whose ill- 
treatment he died on July 27th of the same year. 

Him principal works are Ifistoria Fucorum iconibua illuslrata 
(8t Petenbuig, 1768), and Voyng^s daiu diff'cnntes parties des 
I Empire de Ruasie {< vols 4to, St IVtcr^^buig, 1770-84). 

GMtJND, a town of Wurtemberg, circle of Jaxt, for- 
merly a free imperial town, is situated in a charming and 
fruitful valley on the Rems, here spanned by a beautiful 
bridge, 31 miles E.N.E of Stuttgart. It is surrounded by 
old walls, fianked with towers, and has a considerable num- 
ber of ancient buildings, among which are the church of the 
Holy Cross , St John's church, which dates from the time 
of the Hohenstaufens ; St Leonard's church, situated on a 
height near the town, partly hewn out of the rock and 
much frequented by pilgrims , the chapels of St Joseph and 
God's Rost; and the Dominican convent, founded in 1204, 
now a house of correction. Among the modern buildings 
are the gymnasium, the drawing and tradeschools, thelioman 
Catholic seminary, the town hall, the royal deaf-mute and 
blind institute, the blind asylum, the lunatic asylum, and 
two hospitals. The industries include the manufacture of 
gold, silver, copper, bronze, and brass wares, silk and part- 
silk cloths, tobacco, wax, glue, leather, furniture, bone dust, 
and lucifer matches. There is also considerable trade in 
corn, hops, and fruit. Population in 187fi, 12,838. 

Omund was surrounded bv walls in the beginning of the 12th 
century by Duke Fiedeiick the elder of Swabia It received town 
rights from Frederick Barbaiostia, and after the dying out of the 
Hohenstaufens became ii free imperial town. In 1546 it was 
besies^ and taken by the Protestants, and in 1793 it was burned 
by the Swedes. It retained its independenco till 1803, when it 
came into the possession of Wurtembeig Ginund is the biith- 
place of the painter Hans Buldung and of the architect Heiniich 
Ariel. In the Middle Ages the population was about 10,000. 

GNAT, a name (Anglo Saxon, gneet) properly applied to 
the members of the Culicidee (a iamily of the insect order 
JHptera^ division OrtliorrfiapJui^ subdivision Nematocera, 
section Eacephafa), but sometimes also used for the Chiro- 
nomidee. The Cidicidce consist of about 150 known species, 
of the genera Cidex^ Anopheles^ Aedea^ Ihorophnra, Corethra, 
die.; they are distribute over the chief divisions of the 
world, and, in spite of their very feeble build, roach as far 
north as man has penetrated (having been ^und during 
Nares’s recent Arctic expedition). As regards time, ex 
amples of a Culex and a Corethra have been discovert in 
the Tertiary beds of the Lower White River, Colorado. 
The CulicidiX are distinguished from their immediate allies, 
amongst other characte^, by hairing the parts of the mouth 
produced into a slender sporrectdl rostrum, nearly half the 
length of the insect, and xiomposM of many distinct pieces 
(seven, according to We^wood,Who remarks that ^the 
mouth in these delicate ci^turee is formed of the seme 
number of pieces, and on t hiMtop pluui us that of ^he 
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in the male, in wbicii m theantonnm eveplumoit mfii 
jointed. The fibrib of the antennm hijs eoneUorod bj 
Mayer as auditory organs, The nsualepec^ repreuentt^ 
of the family is Csdex pipieM^ the common gnat, whoee 
blood-sucking propensities have rendered it too well known. 
It pierces the skin with the needle-like lancets of its reetnim, 
which are barbed at the tips, and gradually inserts the 
whole of those organs, at the same time liquefying the blood 
by some fluid secretion, which apparently odds to the sob- 
sequent irritation. The female, recognizable by her more 
simple antennae and palpi, alone attacks man, and, in 
default of her favourite food, will feed on the honey of 
flowers. This blood sucking taste is shared by the allied 
Simuiiidce, The dreaded mosquito is nothing but a species 
of Culex, so closely allied to C, jntjoiVns that it is difficult to 
say where ** gnat ” ends and “ mosquito " begins, though tb4 
original mosquito is a native of Cuba The curious hum- 
ming noise (from which the name pipiens is fancifully 
derived) accompanying the flight of the gnat is caused by 
the extremely rapid motion of its wings, which have been 
calculated to vibrate 3000 times in a minute, -the great 
relative bulk of the thoracic muscles accounting materidly 
for this. In connexion with the gnat’s wing it may be 
observed that, though apparently clear, “battledore scales” 
have been discovered upon it by microscopists. The habit 
of gnats to associate in clouds has been frequently noticed, 
from the poet Spenser downwards ; and instances are even 
on record of their gatherings round church-spires having 
caused alarms of fire, from being mistaken for smoke. This 
apparently arises from the extreme spontaneity and ease of 
the individuals in their evolutions, which are so rapidly con- 
ducted as to enable them to fly unwet in a shower of rain. 
It has been observed that many of these large gatherings 
are exclusively composed of females. The transformations 
of the gnat have often been chronicled, and by none in a 
more interesting way than Reaumur The female deposits 
her eggs in a little raft or boat-like mass, upon the surface 
of water, using her hind-legs while packing them together; 
the larvae hatched from them are very active, diving in a 
jerky manner quickly, and often coming to the surface 
to breathe, suspending themselves head downwards, and 
taking in atmospheric air through a spiracle in one of the 
large tubes into which the end of the bi^y subdivides. The 
pupae arer also capable of active motion by means of paddles 
at the tail, and also suspend themselves under the surface 
I for respiratory purposes, though not breathing as in the 
larva, but through two little tubes on the back of the 
thorax. When the perfect insect makes its appearance, the 
pupa-skin b used by it as a floating foothold until it is 
ready to take to flight So short a time is occupied by the 
entire series of metamorphosis that many generations are 
perfected in one summer. 

QNESEN (Polish, Gniezuo), the chief town of a circle in 
the Prussian province of Posen, govemmeatof Bromberg, is 
situated on the Wrzesnia, 30 miles KN.E. of Fosen. Besides 
the cathedral, which contains the remains' fit Adalbert, 
there are nine Roman Catholic churches, eiiA there is also 
a Protestant church, a synagogue, a clerical astaina^, and 
a convent of the Franciscan nuns. The inditotries are 
cloth and linen weaving and brandy making. A great 
horse and cattle market is held annually. The popula- 
tion in 1875 was 11,203, of whom about half are Poles. 

Gnesen is laid to be the oldest town in Poland, and was the 
capital of the kingdom till 1320. It was made tbeieat of an aieh* 
bisbop early in the 11th century. It ia atill the seat of the est|be- 
dral chapter, hut the archhidiop now reaidea at Poaen. 

GNOSTICISM, a general name ajfq>1led to various fonns 
of speculation in the eariy hietoiy of the church, The term 
! yiwis is found in the Sqitoagiiit tranelatioii of the Old 
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ktg ^ kiioivlodg**f ttotni* <3Mi orlmowledg* oommnnt 
omd by flioi, la tho Kaw Taafeiment th* word ia fre- 
quently need 1^ St Fad^ (1 Oor. L 5, xit. 8; 2 Cor. iv. 6, 
X. and in the eeeund ej^tle of St Peter (I 5, 6 ; iiL 18), 
to e]|pre88 the saTiiig knowledge of Qod in Christ ; and in 
the ftmt epistle to Timothy occurs the significant phrase, 
^^Opi^itions of Science (yvmo^m) falsely so called** It 
may oe inferred, therefore, that the use of the simple term, 
in a bad as well ns a good sense, was not unknown to the 
apostolic age, although the expression yvtaariKOi (Gnostic) 
is said not to be found till the begiiinmg of the 2d century, 
when it was first employed by the sect of the Ophites, or, 
according to some, by Carpocrates. Both expressions were 
used by the early Christian fathers with the double meaning 
already indicated. Clement of Alexandria, in his Stro- 
ma(a or MiscellanuSf entitles the enlightened or perfect 
Christian a Gnostic (Strom, i. 20, ii. 6). He points out at 
length the distinction between the true Gnostic and the 
disciples of false systems who laid claim to the name of 
Gnostics. It is only to systems of the latter kind that the 
name of Gnosticism is now applied. 

The sources of Gnosticism are to be found in diverse 
forms of religious and speculative culture antecedent to 
Christianity, especially in the theology of the Alexandrian 
Jews, as represented in the writings of Philo, and again 
in the influences flowing from the old Persian or Zara- 
thustrian religion and the Buddhistic faiths of the East. 
To the theosophic system of Philo, with its mixture of 
Platonic and Old Testament ideas, some of the most 
characteristic conceptions of Gnosticism are certainly to be 
traced, such as the infinite separation between God and 
the world, and the necessity of a mediating power or 
powers in the creation of the world. This class of ideas 
prevailed largely at the time of the introduction of 
Christianity, especially in Alexandria, which was the ^ 
great meeting-point of Jewish and Hellenic culture. The | 
more the state of the pre-Christian Jewish mind and | 
Jewish literature is investigated, the more do we recognize | 
everywhere a strange commingling of old with new thoughts, I 
of tradition with philosophy, of religion with speculation. . 
Tlie age was in all its aspects eclectic, and the Jewish no ! 
less than the Gentile schools of the time were centres for 
the fusion of old streams of culture from many quartei-s, I 
and the rise of broader intellectual tendencies. Ever since 
the oiptivity, Judaism had borne more or less the impress ^ 
of the old state religion which it encountered in its exile. ' 
How far post-Exilian Judaism was moulded by Zarathus- , 
trian conceptious is a very difficult question ; but no his- 
torical student can doubt that its cosmogony, its angelology, 
and even its anthropology, were largely modified by contact 
with Persia. But not only was Zarnthustrianism active in 
and through Judaism. In itself, it spread westward, and 
became directly and indirectly both a precursor and a 
parent of Gnostic speculation. Certain forms of Gnos- 
ticism seem little else than adaptations of the Persian 
dualism to the solution of the great problem of good 
and evil In other forms of it, again, the Pantheisiii of 
India seems to have been a pervading influence. This, 
too, has its representative in the Jewish schools of the 
time, in the secret doctrines of the Kabbnla, which many 
carry considerably beyond the time of Christ, although tl>e 
two books through which we alone know these doctrines — 
the Book of Creaiioa and the book called Bohar or Lif/^U 
— are plainly of mneh later production. These doctrines 
sprang up in Palestine, and not among the Hellenistic 
Jew*, philosophy on which they rest is plainly pan-* 

theistie. Whereas principle Ijring at the foundation of 
the theoeophy of Phib makes almost an absolute distinction 
betweea the Supreme indcfineble Source of all things and j 


the worid, the ^ojKmhiev jjWPiMIMe Kabbale is the . 
identity of Qod and the trorld<i«^4lieime heing the Btemil 
Substance of which the other fe the ntenifeitat^ and tone. 

In place of the personal God, dietieet froin' the world, 
acknowledged in the Old Testament, the Kabbale sumti* 
tutes the idea of an universal and infinite substance, 
always active, always thinking, and in the jprocese of 
thought, developing the universe. In the place of a material 
world diKtinct from God and created from nothing, the 
Kabbalist substitutes the idea of two worlds — the one Intel*^ 
ligible, the other sensible,-— both being, not substanoee dia* 
tinct from God, but forms under which the Divine Sub 
stance manifests itself ’* (Mansol's Gnftatic Heresiei^ p. 36). 

Gnosticism is found reproducing one and all of these con- 
ceptions, with the additional idea of redemption directly 
borrowed from Christianity. In all its forms, it may be 
said to represent the efforts made by the speculative spirit 
of the time to appropriate Christianity, and to make use 
of some of iU most fertile principles for the solution of the 
mysteries lying at the rout, of human speculation, ^e 
more advanced writers of tlie present day refuse to recog- 
nize Gnosticism as a heremp, or to speak of the Gnostics as 
deaortors from the Christian Church. And they are right 
BO far. The Gnostic schools were always so far outside the 
church. They were not hnrfical, therefore, in the ordinary 
sense. But it is no less true that Gnosticism, in all its 
developments, is only intelligible in connexion with Chris- 
tianity It was tb3 impulse of Christian ideas which alone 
originated it, which constituted the vital force of thought 
that made it one of the most significant phenomena of early 
Christian history; and it is only its connexion with Chris- 
tianity which can be said to make it any longer interestifig. 

The question as to the date of its origin has been much 
investigated of late by such writers as the late Dean Mansel 
among ourselves, and Lipsins, Harnock, and Hilgenfeld in 
Germany. Do we find traces of it in the New Testament 
writings) or are the supposed allusions to it there to be 
otherwise ex[dainod ? It is well known tliat this question 
has an important bearing u[Mm other questions as to the 
origin of some of the New Tostument writings, and the 
special object for which these writings were composed. 
Without entering into details, or attempting to examine the 
sBveml passages which may be supposed to contain allusions 
to Gnosticism in the New Testament, it may be said that 
such ullusionH, more or less definite, seem to occur in the later 
epistles of St Ban), especially the epistles to the Ephesians 
and ColoRsiatis, and in the Bastoral epistles. A supposed 
allusion has also been traced in the first epistle to the Ooriii- 
thians, where the word yrwri^, for the first time in the New 
Testament writings, is found in a depreciatory sense, in the 
phrase yvokrcc r/ 8c dyamj olKaio/i€i (1 Cor. viiL 1). 

In so very general a use of the expression, however, even in 
its connexion with the question of eating meats which had 
been offered to idols, it must l>6 held very doubtful whether 
anything more than a general meaning is intended. And 
the same remark applies to many even of the more defined 
modes of expression, such as Pleroma and ^on^ which 
occur in the later epistles. The true explanation of all 
these phrases, as well as much else in 6t Paurs writings, 
is prol^bly the fact that the spirit of Gnosticism, and the 
language which it afterwanls developed and applied, were 

in the air” of the apostolic age. Its modes of thought, 
as already seen, were prevalent in Philo and in other 
quarters, and the tendencies which were afterwards worked 
up into systems were no doubt in existence in the time of 
8t Paul, aud still more in the later apostolic time. It sdeme 
plainly against such tendencies, rather than against any 
special sects or schools, that the cautions of Panl are 
directed. In the Apocalypse, and in the epistles and 
gospel attributed to St John, these tendencies are seen in a 
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■lore doTab^ied althougli hardlj in a more distinct state. 
The seoottd chapter (vv. 6-lb) of the A^Kicalypse has been 
fadd to mention a sect oi the Gnostics by name— —the 
Nicolaitans— a sect supposed to derive its name from 
Nicolas, one of the seven deacons, who hod departed from 
the faith and fallen into licentious doctrines and practices. 
Even in such a sect os this, however, we recognize rather 
the expression of those lax and restless tendencies which 
sought everywhere to corrupt the doctrines of the gospel, 
than any clear philosophical bias. Upon the whole, it 
may bo coucluded that what we see in the writings of the 
New Testament is exactly what we might expect. The 
Guostical spirit is present, but Gnosticism is as yet imdo- 
velopeJ. The apostolic age is an age of transition in which 
the speculative and ethical spirit of the time is everywhere 
seen oucountering the now life of Christianity, and new 
seeds of creative thought are everywhere springing from 
the encounter. There are teachers of all kinds, e8[>ociaIly 
Jewish teachers, busy throughout the Uoman world. But 
Gnosticism properly so-called, as a series of speculative 
systems, is not yet born. ]ts approach is heralded by many 
tendencies forecasting it ; but it is only in tlie S 3 rrian and 
Alexandrian schools of the beginning of the 2d century 
tliat we see it coming forth into distinct shape. Men like 
Simon Magus and his pupil Menander, the fortucr the 
op 2 >ouent of St Peter, and again men like Cerinthus, the 
opponent of St John, may be called Gnostics. In such 
traditions of their teaching as survive, we see the workings 
of the Guostical sjurit — the spirit which sought to trans- 
mute the facts of Chnstiauity into bonie ideological theory. 
But none of these leaders elabomted systems, or at least w^e 
ore no longer able to trace with precision of outline the 
doctrines which they taught Pro)»crly speakiug, therefore, 
they are the precursors of Gnosticism, rather than the 
founders of Gnostic schools. It is iiii[)licd by Treineus (i. 
25) tliat the followers of Carpocrates iirst called themselves 
Guostics; and again by Ilippulytus that this (le.signatiou 
was drat assumed by the 0[diite8 (1. v.). But little can 
be gathered from writers like Irenujus, or even llippolytiis, 
as to the true order of developuieut of the Guo.stic systems. 
With the former, for example, Saturninus and Basilides 
stand not only before CariuKTates, but before Ceriiithus, 
tlie Ebionites, and the Nicolai tans (i. 24, 2G). The lost 
thing to seek in the early fathers is cither accuracy of 
chronology, or a clear sequence of thought. They handle 
topics, for the most part, quite irres))Octive of either; and 
the student is forced back iiiaiuly, if not exclusively, oii 
internal evidence as his only trustworthy guide in analysing 
and classifying the systems of thought which prevailed iu 
the first two ceuturies. 

According to such evidence, and the bias of individual 
writers, the Gnostic systems have been very differently 
classified. Moshoim has divided them with reference to 
their greitoror less recognition of the Dualistic principle ; 
Naonder with reference to their relation to Judaism ; F. 
Baur with reference to their relation both to Judaism and 
lieathenLam. Lipsius, one of the mo.st recent and careful 
writers on the subject, arranges the Gnostical systems in a 
threefold order — Ist, in so far as they arise within the 
Jewish schools, and aim to distinguish between Christianity 
and Judaism ; 2d, in so far as they appear within the 
broader sphere of Hellenism ; and 3d, m so far as they 
approach the circle of Christian faith, and become more 
or less united with the doctrines of the churcli. 

The most intelligible principle of classification seems to be 
that already indicated, which recognizes first an inchoate 
period corre8t>onding to the New Testament age, and repre- 
sented by many diverse teachers, chiefly of Jewish origin, 
and then fixes attention u|)od the great schools of Syria aud 
of with the addition of that of Asia Minor, renre- 
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sented by Marcion. These eohoeili are diiMingaii^ hjT 
their internal featnies, and their raqMctive nkliiNMi te 
Judaism on the one hand and doaUem en the other ; but 
they stand out more clearly from their gec^phioal oeatree, 
perhaps, than from any other diatinguisliing fealmtesL 
L The inchoate phase of Gnosticism is represented by 
men like Simon and Cerinthus, both prominently associated 
with apostles and sects, sueb as the Ophites or Naasseni 
(from serpent), the Peratee or Feratic8,the Sethiani,aDd 
the followers of one Justinus, author of a book called the 
Book of Baruch^ which was written probably not earlier 
than tlie beginning of the 2d century. All these sects are 
elaborately described by Hippolytus in the fifth book of his 
BefutatioH of He nsUs, Simon Magus follows them in his 
order of treatment (1. v. ). There can be little doubt, however, 
that Simon must be placed in the very front of the history 
of Gnosticism, in so far as ho belongs to this history at all 
This is the position that ho occupies iu the treatise of 
Ireusous {Adv, Hcereaea^ 1. i. c. 23); and his association with 
St Peter, as well as tlie account of him iu the apostolic 
history in which he appears (Acts viiL 5, 9, 10) within 
seven years of the osceusiou of our Lord, plainly indicates 
that this is his true position. The character of his 
teaching, moreover, points to the same conclusion. It 
is a form of anti-Christianism, rather than any mere 
do[>ravatiou of tlie Christian system. It is true that he 
is represehted in the passage of the Acts of the Apostles 
already referred to (viii. 13) as having professed himself a 
lieliever, and liaviug been l3uptized ; but Lis whole career 
afterwards, and the doctrines attributed to him, prove that, 
whatever may have liccn his feelings for the moment, he 
neither understood Christianity, nor came under its practi- 
cal influence iu any degree. Probably be regard^ the 
apostles as only iiiugicians ol remarkable skill, and enrolled 
biiiiself for a time in tiieir company in order that he 
might learn their secrets and be able to exercise their 
po^ ers. Hu was plainly an impostor ot the first magnitude, 
who must be credited with a marvellous and unblushing 
audacity rather thau with any clear philosophic or B])iritaal 
ttiiiiB. He gave himself out as “the great power of God” 
(Acts viii. 10). “ Ego suui serniu Dei,’’ he said of himself, 

according to St Jerome (on Matt. xxiv. 5), with much 
blaspheiiiftus iioustMise besides. He curried about with 
him a “certain woman named Helena,” a prostitute whom 
ho had purchased iu the city of Tyre, and who he said 
“ loathe first conception (*£n/oia) of his mind, tlie mother 
of ail things, by whom iu the beginning he conceived the 
thought of making the angels and archangels” (Iren., Adv. 
Iltrr,, i. 23). He recognized Christ as Bedeemer, but only 
08 occupying an inferior position to himself. He was the 
true Logos or Power of God, which had previously iu an 
im(>erfect degree appeared in Jesus. He himself is “the 
God who is over all things, and the world was made by his 
itngels ” (Ibid,, i. 23). It is clear that a teacher of this 
kind had little relatioil to Christianity, except Iu so far as 
it came across his own designing aud ambitious patL He 
had knowledge and intellectual address to avail himself of 
the prevailing conceptions of the Alexandrian philosoplqr, 
so as to impart some coherency to his own insane dreams 
but he was characteristically a magician (as his charactei 
has survived in history) rather than a philosopher oi 
spiritual thinker. He claims the position assigned to him in 
the history of Gnosticism mainly in virtue of his pupil and 
successor Menander who laid the foundation at ^tiooh of 
the Syrian Gnostic school more conspicuously represented 
by Sataminns and others. 

* For an account of Cerinthus and his system we refer otir 
readers to the article Ckrotthus. account of hh 
relations with St John, as given by later Christian tradi- 
tion, maybe a mythical expression of the popular Christiaa 
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feeling eboat in obacudcraB teeeher raiher than a atate- 
meat of actual feets; but there eeema no doubt that 
Oerinthns repreeentedt the cloee of the lat ceutorji 
a type of doctrine eq)ecially opposed to that of the 
Yonrth gospel He is supposed to have been of Jewish 
descent, to have been educated in Alexandria, and to have 
dUfused his doctrine in Asia Minor. Opposed as he was to 
the Cliristianity of the church in attributing the creation 
of the world, not to the Supreme God, but to ‘*a power 
separate and distinct from” liur^ and in conceiving Jesus 
as a mere man to whom the Christ was united at iiaptisin, 
and frqm whom the Christ departed before His death (Iren., 
L 2 ; Hippolytus, vii. 33), he was yet far from being the 
mere auti-^hristian impostor that Simon was. He makes 
no claim to miraculous or divine powers in himself, but 
holds a distinct, however erroneous, Christology. Thu idea 
of redemption is not only recognized by him, but recognized 
as veriHed in Christ and in Him alone. His chief concep- 
tion of the Creator of the world being other than the 
Supreme God was probably borrowed by him from the 
£gy[>tian schools in which he seems to have taught. 

The sects of the Nuasseni, the Peruta\ the Setliiani, and 
the followers of J ustin, placed, as we have said, by 11 ippoly- 
tus before Simon, may probaldy all be ranked olong with 
him and Ceriuthus in the early and still iindevelopud stage 
of Gnosticism. It is very diihcult to attain to any certainty 
as to their chronological position. liunseii traces the 
origin of the Ophites as f.ir back as the rauline age ; but 
on very deiinite grounds it may Ih) concluded that tlie sect, 
if existent then, could hardly have uc(]uired any prominence 
or intellectual interest, — not even in the time of St John ; 
and certain details of their leaching cannot well be earlier 
than the beginning of the 2d century. Hippolytus gives a 
distinct and lengthened account of tliese several seels. The 
Naasseni, he says, burrowed their opinions irom the Greek 
philosophers and the teachers of the mysteries , the PeruUe 
took them “not from the Scriptures, but from the Astn»- 
logers;” the Setliiani **]mtched up their system out of shn^ds 
of opinion taken from Miisieus, and l^iinis, and Orpheus 
and Justin was indebted for his to the “marvels of IIeri»- 
dotus ! ” He says, moreover, of the Naasseni that they 
“call themselves Gnostics.” We must leave here, as else- 


abo suppoaed, in order that His gw^ work might be com* 
pleted. They had a gospel of their own in the interest 
of such views, which they styled *‘the rapel of Judas.” 

Another name in the history of Gnoitioism, that of 
Carikocrates, may be classed in this earlier period, although 
he is said to have been still active os a teaser in the time 
of Hadriau (117-138). The followers of Carpoorates, as 
already mentioued, arc represented by Irenseus (i. 25) as 
first styling themselves Gnostics. His opinions had a certain 
affinity lioth with those of Ceriuthus and tlie Ophites. 
They are described at length by Ireuieus (i. 25) and Hippo- 
lytus (vii. 20). Holh writers also ascribe to this teacher and 
his disciples a great devuliou to magical arts, and accuse them 
of voiuptiiousuesA and even licentiousness of life. They seem 
to have cherished an esoteric doctrine which inculcated the 
I indifienmce of all actions, and that nothing was really evil 
by nature. Some of the teachers of the sect marked their 
' pupils by branding them on the inside of the lobe of the 
right car. Epiphanes, a son of Ciirpocrates, is associated 
with his father in the reign of Hadrian U4 actively promot- 
ing the spread of their heresy, and, dying young, he is said 
to have been worshippcil as a god by the iiihubitauts of a 
toan in (^^ihalunia, of which his tnuihor was a native. 
Ho must have been a reinurkiible youth, credited as ho is 
with a work on fivigments of wliich have been pre- 

servi'd by CMenicnt of Alexandria, advocating a very out- 
rageous form of coinmtiiiism. Women of note allied them- 
selves to this fri‘e eonfederacy. one of whom, Marcellina, 
came to Koine in the tinu ol Aniceius (d. IfiH), and “ led 
multitudes ustniy ” (Iren. i. 25 ; see also Cabhkiiatks). 

11. Kut, as already indicated, it is not till the first 
quarter of the 2d century that we see Gnosticism in full 
and systematic development ; and then it ranges from two 
iimin centres— Antioch in Syria, and Alexandria. 

(1.) Menander, the pupil of Simon, settled at Antioob, 
and there laid the foundation of the Syrian Gnostic school, 
whose chief representitivcs in the 2d century are Suturninus, 
Tutiati, and Kirdesaneh, the last two of whom were more 
j or lcH.s connected with the church — Tutian, os a pupil of 
' Justin Maityr, and tlie writer of a harmony of the four 
I gospels under tlie iium(‘ of /Jiafftmafon, and Hurdesuues as 
I one of tiie first of the interesting series of hymn-writers for 


where, the more particular description of these suets to 
special articles. All of them, however, may, witli Munsel 
{GnoHti* p. 96), be regarded as branches of 

a common sect to which the title of Ophites particularly 
answers. The serpent w^as more or less a cominuri 
symbol with them all ; and the idea of tlie serpent as in 
some manner a redeeming power fur mankind- ** a symbol 
of intellect by whose means our first parents were raised 
to the knowledge of the existence of higlier beings than 
their creator seems to have run through them nil. The 
seqient no doubt templed man, but he fell from allegiance 
to the Demiurge, or Creator of the present world, only 
to rise to the knowledge of a higher world. Thus to iden- 
tify the serpent with the Redeeming Word or Divine Son 
came very near to converting the power <»f Evil into the 
ideal of Good. This was the logical ooticlusion which pro- 
bably lay more or less in all their systems ; but it only 
showed Itself fully in a cognate sect called the Cainites, the 
description of which follows that of the Ophites and the 
Sethiaus in the first book of the treatise of Ir 'nmus (c. 


which we are indebted to the Syrian church. The Syrian 
(jiijoMis is distinguihhed by its admixture of Zarathustriat) 
elements, and the couseipient sharpness and iirecision with 
which it seizes the idea of conflict between the powers of 
Good and Kvil the Supreme God, on the one hand, and 
tho J )eiuiurge and his angels or p*oiis, on the other hand. 

I For a more particular account of the characteristics of the 
systeiii, see articles on the names above mentiemed. 

(2.) Along w'ith the Syrian school, and occupying a more 
I proiniiient place in the development of the religious thought 
of the 2d century, stands the great school of Alexandmn 
Gnosticism, represented es|>ecially by Basilides and Yffen- 
tinus and their followers. Basilides apiiears to have Mfa 
a native of Syria, and to have taught in Alexandria aoout 
the year 1 2.5. “ lie is the first Gnostic teacher,” says Bunsen 
{IhppolyiuM and his Age^ p. 107), “who has left an indi- 
vidual personal stamp u|)on his age. . . . His erudition is 
unquestionable. He had studied Plato deeply. ... All that 
was great in the Basilidean system was the originality of 
I thought and moral earnestness of its founder.” Bunsen 


xxxi.). This sect carried to its extreme form the inver- 
sion of Biblical story, and raised the serpent into a 
creative and redeeming power. All the evil characters 
in the Old Testament, with Cain at-their head, are set forth 
•8 Uie true spiritnal heroes ; and, in consistency with the 
same view, Judas Iscariot, in the New Testament, is repre- 
sented as done “knowing the truth,” and so accomplishing 
the botiajil of the Saviour, as some later theorists have 


also maintains that “ Basilides was a pious ChristiaD, and 
worshipped with his congregation,” while adqUllpig that 
his sect fell away from the church and from OMlAnityJ^ 
refusing to recognize the authority of Scripture and dfr 
necessity of practical Christian communion. ^ 

Valentinus was probably educated in the school hf 
andrian Gnosticism, as he developed Gnostic ideas in CH 
connexion with Hrilenic, rather than Persian, modsiStV 
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IlKNlg^ faxlo tfia moat elabomfee and tmMij taaaoaad 
qrs^itf 'KrUcii ikqr reached. He came to Borne about the 
jear 140, and there farmed a aect which ejcereieed eon- 
eUtemble influence over the commingling speculations 
tiie time which met in that great centre. Bunsen vindi* 
oatas his Christian character, and says that St Jerome 
speaks of liim with great respect If at any time he really 
belonged to the church, it seems to be admitted (EpipL, 
jSTcrr., xxxi. 7) that in Cyprus, whither he returned and 
where he died, he ultimately proclaimed himself outside its 
pale. The most illustrious disciples of the Valentinian 
Gnosticism, which prevailed on till the 6th century, were 
Ptolemmus, Heincleon, and Marcus. It is the tenets of 
these teachers, especially of the first, that are cliiefiy dis- 
cussed in the opening chapter of the well-known treatise of 
Ireneus. 

(3.) In addition to these two great schools of Gnosticism 
there is still a third, especially represented by the famous 
Marcion of Poiitus, whose centre may bo regarded as Asia 
Minor. Marcion was the son of a Christian bisliop, by 
whom he is said to have been excommunicated Following 
one Oerdon, a Gnostic of Antioch, Marcion distinguished 
himself by his extreme opposition to Judaism, and generally 
1^ a Gnostic attitude at variance with the Old Testament, 
the God of which is to him the Demiurge in conflict with j 
the Supreme Being and the (y^irist whom He sent to redeem | 
the world from the power of this Demiurge. His Christ- 
ology was of course docetic, — the divine power being only 
united to the man J esus for a time. He accepted only ten 
of St PanPs epistles, and a mutilated copy of the gospel of 
St Luke. The teaching of the Clementine fictions and a 
Jewish sect known by the name of Elkesaites, whose tenets 
■eem to have resembled this teaching, is considered hy 
Mansel and others to constitute a Judalzing reaction from 
the PeuUne Gnosticism of Marcion. 

Our readers ore referred to special articles for a detailed 
exposition of these several (Gnostic systems. It remains 
for us here to give a general sketch of the questions which 
Gnosticism discussed, and the broader features which char- 
eeterised its main developments. 

IIL The fundamental questions with which Gnosticism 
oonoemed itself are the same which in all ages have agitated 
inquiry and baffled speculation, viz., the origin of life and 
the origin of evil, — how life sprung from the Infinite 
Source, — how a world so imperfect as this could proceed 
from a supremely perfect God. The Oriental notion of 
matter as utterly corrupt is found to pervade all Gnostical 
systems, and to give so far a common character to their 
speculations. It may be said to be tlie ground-principle 
of Gnosticism. 

Setting out from this principle, all the Gnostics agree 
in regarding this world as nut proceeding immediately from 
the Supreme Being. A vast gulf, on the contrary, is sup- 
posed to separate them. In the general mode in which 
they conceive this gulf to be occupied they also agree, 
idthough with considerable varieties of detail. 

The Snprome Being is regarded as wholly inconceivable 
nod indescribable-— as the unfathomable Abyss (Valentinus) 
—the Unnameable (Basilides). From this transcendent 
source existence springs by emanation in a series of spiritual 
powers (Svvd/acis). It is only through these several powers 
or snergies that the infinite passes into life and activity, and 
becomes capable of representation. To this higher spiritual 
world is given the name of end the divine powers 

eompoiiiig it, in their ever-ex^nding procession from the 
Highest^ are called AElons. 

So far a common mode of representation characterizes all 
the Gnostical systems. All unite in this doctrine of a 
hif^er emanation-world. It is in the passage from this 
higher spiritual world to the lower material one that a 


imeeiihiti^e dlstfamllM nt Jta limmiMii dhiptthir li 
A^terize them. On the «melia^ ttdn 
hended as a mere oontinoed degeneracT from lihe Soares et 
Life, at length terminating in thekingaom of darkoese and. 
death — the bordering chaos surrounding the kingdom el* 
light On the other hand, this passage is q>prehenm in a 
more precisely dualisttc form, as a positive invasion of ihs 
kingdom of light by a self-ezistent kingdom of darknesa 
According as Gnosticism adopted one or other of these 
modes of explaining the existence of the present world, it feU 
into the two great divisions which, from their places of origin, 
have received the respective names of the Alexandrian and 
Syrian Gnosis. The one, as we have seen, presents more 
a Western, the other more an Eastern type of speculation. 
The dualistic element in the one case scarcely appears 
beneath the Pantheistic, and bears resemblance to the 
Platonic notion of the vXtf — a mere blank necessity, a limit- 
ing void. In the other case, the dualistic element is clear 
and prominent, corresponding to the Zarathustrian doctrine 
of an active principle of evil as well as of good— of a king- 
dom of Ahriman (Auro-Mainyus) as well as a kingdom of 
Ormuzd (Ahura Mazd4o). 

In the Alexandrian Gnosis a link of subordination is 
preserved between tlie two kingdoms, separated as they are. 
For the vXt^ only becomes a living and active power of evil 
through the quickening impartation of some element from 
the higher kingdom in its progressive descent from the 
Supreme Source. The stream of being in its ever-outward 
flow at length comes in contact with dead matter, which 
thus receives animation, and becomes a living source of evil. 
Its life and pou er, however, are withal only derived from 
the higher kingdom. But in the Syrian Gnosis the kingdom 
of darkness has no such dependence upon the kingdom of 
light. There appears from the first a hostile principle of 
evil in coHLsiou with the good. 

Out of this main distinction other more special distinc- 
tions arise, still more cleatly defining the one form of yvucric 
from the other. According as the two kingdoms are recog- 
nized as subordinate the one to the other, or as opposed to 
each other, it is obvious that different views will prevail as 
to the character of the Ai^/aiovpyos, or maker of this world, 
whose name and functions are so prominent in all systems 
of Gnosticism. In the one case, Lis relation to the Supreme 
Source of life will be apprehended as more dependent — in 
the other, as more hostile. In the former view, the yvao-cs, 
w'hile rising in its pride of speculation far above all mere 
earthly relations and historical religions, could yet find in 
these a point of contact, whereby the higher spiritual truth, 
penetrating this lower world, would gradually raise it to its 
own elevation. In the latter, no such point of contact is 
left between nature, or history, and the Accoid- 

ingly, while the Alexandrian form of Gnosticism was found 
to embrace Judaism, as a divine institution, although very 
inferior and defective in its manifestation of the Divine 
character, the Syrian rejected it as being wholly the work 
of the spirit of the lower world— the Ai/fuotJ/iy^ warring 
with the supreme God. This anti-Judaicai spirit is found 
developed to its extreme in Marcion. 

The Gnostie conception of Christ, in so far nniform, is 
also of conrse greatly modified by the different relations 
which the systems thus bore to Judaism. In all he is re- 
cognized as a higher ASon, proceeding from the kingdom of 
light for the redemption of thb fowor kingdom of ^kness. 
But, in the one case, huwevbr OOpirior, he is yet allied to 
the lower angels and the Amiayyife, governing this lower 
world. His appearance, accommgly, admits of being his- 
torically connected with the previous manifestations of the 
Divine presence upon earth. But, in the other caai^ he is 
apprehended as a teing wholly distinct from the 
and his appearance takes place in this lower world witliont 
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any previous preparation, in order that he may draw to 
himself all kindred spiritual natures held in bondage by the 
power of this lower world. If any point of connexion is 
admitted in this latter case betwixt Christianity and the 
lower world, it is certainly not found in Judaism or any 
historical religion, but in the theosophic schools, where an 
esoteric knowledge of the Supreme was cultivated. 

IV. Vague, confused, and irrational as Gnosticism in most 
of its systems is, its influence upon the development of 
Christian thought was by no means detrimental It com 
pelled Christian teachers to face the great problems of 
which it attempted the solution in so many fantastic forms. 
It expanded the horizon of controversy within as without 
the church, and made men like Irenmus, and Clement, and 
Origen, and even Tertullian, feel that it was by the weapons 
of reason and not of authority that they must win the 
triumph of Catholic Christianity. Gnosticism, therefore, 
may bo said to have laid the foundation of Christian science, 
and it is certainly interesting and deserving of notice that 
it is in the two great cities of Antioch and Alexandria, 
— where Gnosticism had chiefly planted itself,-- that 
we see the rise of the first two schools of Christian 
thought. Those centres of half l'agan and half Christian 
speculation became the first centres of rational Christian 
theology. 

The several schools of Gnasticism seem to have gradually 
lost importance after the middle of the 3d century, although 
some of them continued to huger till the 6th century. 
Manichseism was little else than a revival of it in the Syrian 
form, and this system in the 4th and 5th centuries became 
so powerful as almost to be a rival to Christianity. The 
great Christian father St Augustine, as is well known, was 
long fascinated by its influence. Again, strangely, in the 
12th century the same spirit burst forth afresh, and in 
special connexion with the name of the great apostle of the 
Gentiles. The sect of Paulicians, originating in the old 
Syrian haunt of heresy, Samosata, spread through Asia 
Minor, and then through Bulgaria and the borders of the 
Greek empire into Italy, Germany, and Franca Gibbon, 
in the 54th chupter of his famous Decline and Fall of the 
Homan Empire^ has given a vivid and powerful description 
of the fortunes and persecutions of the sect, and the readi> 
ness with which its dtictrines seized upon whole populations 
In southern Franco especially it spread like wildfire, and 
for a time almost entirely dis[)lace(l (’utholic Christianity. 
This Western development of the old Oriental dualism was 
characterized by many of the features of the earlier Gnos- 
ticism, such as the doctrine of the radical evil of matter, 
aversion to the Old Testament as the work of an evil 
Demiurge, and a docetic Christology. Extinguished in the 
liorrors of the Albigensian war, it can hardly be said to 
have reappeared in the history of Christendom. 

Literature, — Only one oriipnal Gnostic work has survived to 
Tnodem times, the vierts eo^ia of Valentinus (edited hy Petrrrnann, 
Boilin, 1851); fur all further knowledge of the system we are en- 
tirely de{»endent on the trejitisesof its avou «<! ojifKiueuts, — esjiecially 
on that of Irensus (irAe')r;i^ot yruetats) and on that 

of Hinpolytus (iKtyxot xark waeAr aip«V*»e), although reference 
mav also Im* made to passages beanug on the subject in the wntings 
of Justin Martyr, Tertullian, Clemena Alexandniius, Ongeii, Ruse- 
bius, Philastrius, Kpiphaiiius, Tlieodoret, Augustine, and Plotinus. 
The subject is taken up with more or less fuliiess in all the ehureh 
histories, and histones of philosophy. Among the more iiniKirtant 
receut works bearing upon the elucidation of GnostUMsm may be 
mentioned those of heander (0en£ti3ehe.Bntwickelung dn- rornehmeUn 
GMiliechen Syeteme, 1818), Matter {Hudoire critique du GTwetirieme, 
1828, 2d ed. 184S), Baur {Dt OnoMicorum Chnaiianiamo Ideali, 
1827, Die Chnstltehe Onoeie^ 1835, Die drti ereteti JahrhunderU^ 
8d ed., 1863). Bunsen tt. eeine Zed, 1852 53), Lipsius 

(art ** Gnosticismus” in Ersch and Gruber's EncycUpadift repub- 
lish(*d in a revised form with the title Der (Jnoaticiemvft ; setn 
ITceen, Urtprung, und Etdvndkfdung^ 1860), Hamack [Zur Quel- 
Imhritik dir Oenckiekte dee Qno8t\eieinv% 1873), Mansel {Gntatxc 
UeTMiee^ 1875), and Lipsius {Du Qnellen iler tdiaten KetzergctckulUe 
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neu untereudU, 1875). Reforenoes to the monographs by RitsohL 
Volkmar, Heinrici, Hil^mfeld, and others on speoial braiiohes er 
the subject will lie found under the several headings BARUESAicxa, 
Basiudks, Marcion, Valbntimvs, Ac. (J- T.) 

GNU {Catoblepas\ a genus of ruminant mammals con- 
stituting the equine group of the antelope family, and con- 
taining two species — the gnu or kokoon {Catoblepai gnu) 
and the brindled gnu {CatoblejHiB gorgoti). Owing to their 
singular appearance, which has been aptly compared to that 
of a creature compounded of a bison’s h^, a horse’s body, 
and an antelope’s legs, their proper zoological position has 
been a matter of dispute — some placing them among the 
oxen, while others regard them us a connecting link between 
bovine animals and the true antolo))oa. The gnu measures 
about feet in height at the shoulders, and 9 feet in ex- 
treme length. Its nose is broad and flattened, and boars on 
its upper surface a crest of reversed hair, while there is an 
abundant growth of bushy black hair beneath the chin and 
between the forelegs. The horns, which are present in both 
sexes, are very broad at their base, fonning a solid helmet 
on the forehead, from which they bend downwards and out- 
wards, therouftcr curving rapidly upwards to the tij». A 
inane of light-coloured huir, tipped witli brown, and present- 
ing a neatly cli]>pcd appearance, extends along the noek, 
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while the iiurse-like tail, which is more or less of a creamy 
colour, reaches to the ground. The nostrils are large, and 
are furnished with u muscular valve by which they can bo 
closed. The gnu is a native of the arid plains of South 
Africa, where it congregates in considerable herds, its rest- 
lessness of disposition leading it to migrate frecpiently from 
place to place. The fantastic appearance of these creatures 
is fully equalled by the grotosqueness of their actions. Ad- 
vancing, as they generally do, in single file, they may be 
seen wheeling and prancing in all directions, tossing their 
heads, switching their long tails, and then starting off, 
especially if alarmed by the ap{>earance of a lion, at tremen- 
dous Bpe^ raising columns of dust alocjg their track, and 
leaving their pursuers hopelessly in the rear. Should they 
be saqirised in their gambols by the sight of a caravan, 
their exceeding inquisitiveness impels them to approach the 
intruding object, which they do in a ciunpact square, looking 
all the while the very picture of defiance. “ During bright 
moonlight,” says Captain Harris, ‘^curiosity often prompted 
a clump of gnus to approach within a few yards of our 
bivouac, where they would stand for hours in the same 
position, staring vrildly, lashing their dark flanks, and utter- 
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4Tig a subdued note resembling the harsh croaking of a frog.” 
The noise made by the old bulls, as they roam singly during 
the rutting season, is much more formidable, being usually 
compared to the roar of the lion ; and many sportsmen who 
have hunted the gnu bear testimony to the remarkable like- 
ness between the solitary males with their long manes, when 
seen at a considerable distance, and the “king of beasts.” 
They are by no means the formidable creatures their fero- 
cious aspect might lead one to suppose. However defiant 
the herd appears as it approaches a caravan, the report of 
a gun puts the whole troop of gnus to flight and they arc 
never known to attack man unless driven thereto in self- 
defence. The female has seldom more than a single young 
one at a birth, the calf at first being of a whitish colour. 
When captured young, the gnu may, according to Captain 
Harris, be reared by the hand on cows’ milk ; and although 
of uncertain temper, it can be got to herd with the cattle 
on the farm. The flesh of the calf is considered a delicacy, 
but that of the adult is insipid, being almost destitute of 
fat. Its long silky tail is in great request for chowrios, and 
its hide is cut into strips and used for ropes and twine. 

The brindled gnu is a more northerly form, never being 
found south of the Orange river. It is readily distin- 
guished from the other species by the black colour of its tail 
and mane, the obscure vertical streaks on its body, its more 
elevated withers, and its extremely long aquiline nose. 
While equally grotesque in appearance and manner, it is 
much less spirited and active than the gnu. Its flesh is 
highly prized by the natives, who also convert its hide into 
mantles, rendered attractive to South-African taste by 
being dressed without removing the long hair of the mane 
and beard. 

GOA, a Portuguese settlement on the Malabar or western 
cofiwt of India, lying between 15® 44' 30" and 14® 63' 30" 
N. lat., and between 73” 45' and 74* 26' E. long. It is 
bounded on the N. by the river Tirakul or Auraundem, 
separating it from SAwant Wdri State, on the E. by the 
Western Ghdts, on the S. by Kanara district, and on the 
W. by the Arabian Sea. Total area, 1062 square miles ; 
population, 392,234. 

This settlement forms a patch of foreign territory on the 
east of the Bombay coast, and is surrounded on dl sides, 
except to the seaward, by British districts. Goa is a billy 
country, especially the recently acquired portion known as 
the Novas Conquistas. Its distinguishing feature is the 
Sahyadri Mountains, which after skirting a considerable 
portion of the north-eastern and south-eastern boundary, 
branch off westwards across the territory with numerous 
spurs and ridges. The plains are well watered by large 
navigable rivers. The most important is the Maudavi river, 
on whose batiks both the ancient and modern cities of Goa 
stand, with a fine harbour formed by the promontories of 
Bardez and Salsette. The port of New Goa or Panjim is 
divided into two anchorages by the projection of the cabo 
(cape) from the island of Goa, both capable of safely accom- 
modating the largest shipping 

Goa ranks high as regards its early importance among 
the cities of western India. It emerges very distinctly in 
the 14th century, and was visited by the famous traveller 
Ibn Batuta. In the 15th century it formed the chief em- 
porium of trade on the western side of India. Caravans of 
merchants brought down its products to the coast, and it 
was the only city in western India which enjoyed at this 
period a revenue of £10,000. Its wealth and advantageous 
situation attracted the Mahometan princes of the Deccan, 
and in 1469 it was token by the BAhmani king. A fleet 
of 120 ships operated from the sea; the BAhmani troops 
forced their way down the passes of the GhAts ; and Goa 
capitulated. It next passed under the BijApur dyuMty, 
and on the arrival of Albuquerque, at the beginning of the 


16th century, its military and commercial capabilities at 
once struck his mind. In 1510 the fleet of Albuquerque, 
consisting of 20 sail of the line, with a few small vessels 
and 1200 fighting men, hove in sight off the harbour. A 
holy mendicant or jo^ had lately foretold its conquest by 
a foreign people from a distant land, and the disheartened 
citizens rendered up the town to the strangera Eight 
leading men presented the keys of the gates to Albuquerque 
on their knees, together with a large banner which was 
usually unfurled on state occasiona Mounted on a richly 
caparisoned steed, Albuquerque entered the city in a 
triumphal procession, with the Portuguese banners carried 
by the flower of the Lisbon nobility and clergy amidst the 
acclamations of an immense multitude, who showered upon 
the conqueror filigree flowers of silver and gold. Albu- 
querque behaved well to the inhabitants, bat was shortly 
afterwards expelled by the B^'Apur king. However, he re- 
turned a few months later with a fleet of 28 ships carrying 
1700 men, and after a bloody attack, in which 2000 
Mussulmans fell, forced his way into the town. For three 
days the miserable citizens were subjected to every atrocity. 
The fifth part of the plunder, reserved for the Portuguese 
crown, amounted to £20,000. 

The conquest of Goa illustrates the essentially military basis on 
whieli tho PortugU(‘se power in India rested. The subsequent 
history of the town has been one of luxury, ostentation, and decay. 
After bearing a siege by the king of Bijapur, and sufluriug from a 
terrible epidemic, Goa reached the summit of its prosperity at the 
end of tho 16th century, during tlie very years when the English 
Company was struggling into existence under Elizabeth. Goa 
Dour^a," or Golden Goa, seemed a place of fabulous wealth to the 
plain merchants who were destined to be the founders of British 
India. “ Whoever has seen Goa need not see Lisbon,” said a 
[»roverb of that day. Indeed, if the accounts of tmvellcrs are to be 
trusted, Goa presented a scene of military, ecclesiastical, and com- 
mercial magnifieenee, such as Las had no parallel in the European 
capitals of India. Tho brilliant pomp ana pieturesoue display of 
Goa were due to the fact that it was not only a flourishing harbour, 
but the centre of a great military and ecclesiastical power. The 
Portuguese based their dominion in India on conquest by the sword. 
They laboured to consolidate il by a jiroselytizing organization which 
throws all other missionary efforto in India into the shade. 

Goa reached its climax of pomp and power about the year 1 600, 
Immediately afterwaixls commenced tne long stniggle with the 
Butch, which before tho end of the century had strifiped Portugal 
of its fairest possessions in the East. In 1603 the Dutch blockaded 
Goa, but had to raise the siege. In 1636 the old epidemic fever 
which had afflicted Goa in the preceding century again broke out, 
mid raged for five years. In 1639 the Dutch once more blockaded 
Goa, but found their meagre force of twelve ships insuflicient for its 
capture. In 1666 luxury and tho plague and the Dutch privateers 
had effectually crippled the commerce of Goa. Thevonot in that 
year drew a ]>oweriul picture of the decayed city. In 1676 Dr John 
Fryer described the city as in a ruinous state, whilst the inhabitants 
still made pitiful attempts at display in spite of their increasing 
misery. In 1688 Goa narrowly escaiied falling into the hands of 
the klarhatta hordes under Samo^i. Before 1687 the abandonment 
of Old Goa had taken iilace. ‘ ‘ Many streets, ” says an official docu- 
ment of that year, “have now become lonely and uninhabited.** 
The river had silted opposite its quays, ships could no longer a]»- 
proach the city, the fever had again broken out, and the population 
fiad moved out to suburbs nearer the mouth of the river. ^ In 1696 
only 20,000 inhabitants remained. In 1789 tlie whole territory was 
attacked by the Marhattas, and only saved by the unexpected ap- 
iieorance or a new viceroy with a fleet. Various attempts were made 
in vain to rebuild Old Goa, and by the middle of tlie 18th century 
“ this fairest but poorest settlement had become a burden to the 
Portuguese Home Government, costing no less than 800,000 piastres 
a year. ** 

In 1769 further attempts to rebuild Old Goa were given up, and 
the governor changed his residence to Panjim or New Goa, the 
prewnt city, at the mouth of the river. In 1776 the population 
was redact to about 1600 souls, of whom 1198 were Christians, 
almost entirely half-castes and native converts. In 1769 also the 
Jesuits were expelled. They had got into their hands what little 
commerce remained, and the last touch was put to the ruin of Old 
Goa. “ The river washes the remains of a great oi^,-;-an arsenal 
in ruins, palaces in ruins, quay walls in ruins, churches in rains, ^ 
all in rains. We looked and saw the site of the Inquisition, the 
bishop’s prison, a grand cathedral, great churches, chapels, con- 
vents, religious houses, on knolls surrounded by jungle and trees 



GOA- 

Mattered all over the country. We mw the crumbling masonry 
which once marked the lines of streets and enclosures of palaces, 
dockyards filled with weeds and obsolete cranes.*’ 

Paigim or New Ooa lies in lat 16’’ 80' N., long. 75° 58' £., at 
the mouth of the river Handavi, and is a modem town with few 
pretensions to architectural beautv. Ships of the largest tonnage 
can lie out in the harbour, but only vessels of moderate size can m 
brought alongside of the city. The population is estimated at 
15,000. Paigtm was the residence of the viceroy from 1759, and 
in 1843 was ranked the capital of the Portuguese possessions in 
India. 

The territory of Goa, including the two cities of Old Goa and 
Panjim with the adjoining country under Portuguese rule, amounts, 
as already stated, to 1062 square miles. Of the total pqimlation, 
namely, 392,234, nearly two-thirds or 282,089 are Roman Catliolics, 
128,824 are Hindus, and 2775 Mahometans. The Roman Catholics 
are subject in spiritual matters to an archbishoi), who has the title 
of primate of tne East The Hindus and Mahometans enjoy per- 
fect liberty in their religious affairs, and have their own places of 
worship. Agriculture mrms the chief industiy of the country. 
The total area under cultivation is 284,754 acres. Rice is the 
staple produce; next is the cocoa-nut, which is deemed important 
from the variety of uses to which the products are applied. The 
chief exports are cocoa-nuts, betel-nuts, mangoes, water-melons, 
cinnamon, pepper, salt fish, gum, firewood, and salt ; and the 
chief im[)orts rice, cloth, sugar, wines, tobacco, glassware, and 
hardware. The district seldom suffers f^rom great floods. Somo 
parts are subjected to inundations during heavy rains, but little 
damage is done to the crops. The high-lying town of Panjim takes 
its name from the native word Fonji, meaning arable hind that 
cannot be inundated. " The total lovenuc in 1878-74 was jCI 08, 1 48; 
the expenditure, £107,145. The police force numbers 919 men. 
In 1869-70 there were 137 lower schools, and 25 higher schools, 
including a National Lyceum with 2433 ]ui)ti1s. There are also 
medical and chemistry schools, and since 1870 a college for the 
study of practical sciences lias been establisbcd. The prevailing 
endemic diseases are intermittent and remittent fevers, diurrhosa, 
and dysentery. The average annual rainfall for the three years 
ending 1875 was 100*22 inches. 

Soe LIvro dos privllealos da Gidoda do Ooa," In Archivio Portutjvet Oriental^ 
1857 : Archivo da de Goa eontendo variatt aocumtnton do$ Hfculot, 17, 18, 

• 19, by J I de Avraiictiea Gsi’cla. 1872. Ac ; mHerotogicai de Goa, 1857. 

Bo/etim de Gavemo doe Eetadoe da India^ Goa and New Goa. 1858-70, Ac , 0 
Oabinete lUterario dae Ftmtainhae (monthly, IHIU, Ac.) , Tolbort, **The Autho* 
ritlet for the Hbiiory of the Portuffuoae in India,'" in Joum of Aetatie Sioc. of 
Bengal^ 1673; K. F. Burton, (7oa and 1851 ; JUra Burton, 

Arabia^ Egfpt^ Jttdta^ 1670. 

GOA POWDER, a drug occurring in the form of a 
yellowish-brown powder, varying considerably in tint, which 
has recently been brought into notice by Dr Fayrer of 
Calcutta as a remedy for ringworm. It derives its 
name from the Portuguese colony of Goa, where it 
appears to have been introduced about the year 1852. In 
1875 it was shown by Dr Lima that the substance had 
been exported from Bahia to Portugal, whence it found 
its way to the Portuguese colonies in Africa and Asia. 
The tree which yields it belongs to the genus Andtra 
of the natural order LegumiiwBce, and has been named A. 
Araroba. It is met with in great abundance in certain for- 
ests in the province of Bahia, preferring as a rule low and 
humid spots. The tree is from 80 to 100 feet high, and 
is furnished with imparipinnate leaves, the leaflets of which 
are oblong, about 1^ inch long and f inch broad, and some- 
what truncate at the apex. The flowers are papilion- 
aceous, of a purple colour, and arranged in panicles. The 
Goa powder or araroba is contained in the trunk, Ailing 
crevices in the heartwood. To obtain it, the oldest trees 
are selected as containing a larger quantity, and after being 
cut down are sawn transversely into logs, which are then 
split longitudinally, and the araroba chipped or scraped off 
with the axe. During this process die workmen feel a 
bitter taste in the mouth ; and great care has to be taken 
to prevent injury from the irritoting action of the powder 
on the eyes. In this state, mixed with fragments of 
wood, the Goa powder is export^ in casks. 

In India Goa powder has been used in the form of a paste, made 
by mixing the powder with vinegar or lime juice, as a local appli- 
cation Tor the cure of Indian ringworm. It appears to be one oi the 
best remedies for that obBtinate disease ; and so highly is it valued 
that its price in Bombay averages £8, 12s. per lb. Its use in chlo- 
asma, intertrigo, and psoriasis, as well as in variousother skin diseases, 
has also be^ attends with considerable saccess. The only disad- 
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vantages attending ita ue are — that it leaves a stain which is di£. 
cult to remove, and that the powder is apt to set up severe irritation 
of the eyes, if it come in contact with the conjunctiva. On this ac- 
count Mr Balmanuo Squire prefers to use it in the form of oint- 
ment. When given internally it has been found to act as an emetic 
and purgative. In England it is now regarded as one of the most 
efiicacious remedies in intractable cases of ringworm. 

GOALPARA, the most westerly district of Assam, be- 
tween 25“ 21' and 26“ 54' N. lat. and between 89“ 44' and 
91“0' E. long., bounded on the N. by BhutAn, E, by Kfimrfip, 
S. by the Giro Hills, and W. by Kuch Behar and Rangpur. 
The district is situated on the Brahmaputra, at the 
comer whore the river takes its southerly course into 
Bengal. The sceneiy is striking. Along the banks of the 
river grow clumps of cane and reed ; further back stretch 
fields of rice cultivation, broken only by the fruit trees 
surrounding the villages, and in tlie background rise the 
forest-clad hills overtopped by the white peaks of the 
Himalayas. The soil of the hills is of a red ochreous earth, 
with blocks of granite and sandstone interspersed ; that of 
the plains is of alluvial formation. Earthquakes are 
common and occasionally severe shocks have been experi- 
enced. The Brahmaputra annually inundates vast tracts 
of country. Numerous extensive forests yield valuable 
timber. Wild animals of all kinds are found. 

Goulpilra has always formed the frontier Ix'tween Bengal and 
Assam ; onginully it must luive constituted part of the legeudnry 
Hindu kingdom of Kainrup ; from that it must have fallen into the 
hands of the early nijiis of Kuch Behar, who, however, wore luiahle 
long to retain their kingdom. From the east the wild Ahains came 
down the valley of the Hiahmuputra, while fiom the west the 
Mughuls exU'tKled the limits of the Delhi enipiio. In 1606 the 
Mughuls came into collision with the A hams, hut won* forced to 
retreat with a decisive defeat. The district came into BritiHli 
sessiou with the rest of Bengal in 1765. It has undergone sevenil 
changes in administration, and in 1872, when Assam was eonsti- 
tuteda separate udininistration. Goal (ii'ira was included within it. 

Ill 1872 the population was 407,714, — 311,419 Iwing Hindus, 
and 89,016 Mahometans, (toalparu town, witli between 3000 and 
4000 iubabitauts, is tho must |K>puloUH ]>luce, as well us tlie chief 
centre of trade. Dhubri is the point when* the traflie of uorth<‘rn 
B(*nmil is shipped on board the Assam stenriiers. Guuripur and 
Lakhshmipur curry on a thriving triide in timber. 

Rice forms tho stn])le crop of tJie district. Mustard and jute are 
also largely grown. The area undei cuJtivatjon is estimated at 
600,000 ucrcs, or about one-thud of the total area. Tho district is 
not liublo to any form of natuial citjumity; occnsioiially blights 
have been caused by worms and insects, but tho harvests have 
never Ixicn affected. The muiiufactiiies consist of the making of 
brass and iron utensils and of gold and silver oiiiuments, weaving 
of silk cloth, basket-work, and pottery. The cultivation of tea bus 
recently been introduced, and is advancing considerably. The chief 
centres of traffic are Godlirdra town, Dhubri, Jogmo](ha, Bijni, 
Gauripur, and Siugiwdri. Local trade is in the hands of Mdrwdri 
merchants, and is carried on at tlie hdzdrs^ weekly huta or markets, 
and periodical fairs. Tho chief cx|K)rts are mustard-si'ed, jute, 
cotton, timber, lac, silk cloth, india-rubfjcr, and tea ; the imiiorts, 
Bengal rice, Euro^iean piece goods, salt, haidworc, oil, and tobacco. 
The Brahmaputra and its tnbutaries are the chief means of com- 
munication, and are navigated by river steamers and the largest 
native iKHits. Goal para is coiiHiderod an unhealthy district &th 
for Europeans and for natives. The principal diseases are intermit- 
tent and remittent fevers, dianluea, dysentery, rheumatism, and 
chest complaints. Cholera frequently occurs in an epidemic form, 
and small-pox is more or less prevalent every jear. The mean 
annual temperature is 75° Fahr. ; and the average annual rainfall is 
98*75 inches. 

GoAlpara, tbe chief town of above district, situated on 
tlfe left bank of the Brahmaputra, in 26“ IT 0" N. lat., 
90“ 41' 0' K long. It was the frontier outpost of tbe 
Mahometan power in the direction of Assam, and has long 
been a flourkhiug seat of river trade. The civil station is 
built on the summit of a small hiU coninianding a magnifi- 
cent view of the valley of the Brahmaputra, bounded on the 
north by the snowy ranges of the Himalayas and on the 
south by the Q4ro hills. The native town is built on the 
western slope of the hill, and the lower portion is subject 
to inundation from the marshy land which extends in every 
direction. Populaticn (1872) 4678. 
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• QOAT. All the species of the grams Capra may be 
divided into two daises, the one being represented by the 
ibex (see Ibex) and the other the goat The latter class is 
subdiWed into the segagrus or wild goat {flapra mgagrui) 
and the domestic goat {Capra hircui)^ of which there are 
many varieties. 

The Wild Goat, or Paseng of the Persians (Ccpra <Bgagr%9^ 
Fall), is an inhabitant of the mountainous regions of Cen- 
tral Asia from the Caucasus to the HimaUyas, and is 
occasionally met with in troops at great elevations. It 
stands somewhat higher than any of the domesticated 
varieties of the goat, from which it further differs in its 
stouter limbs and more slender body. Its neck is short, 
and is thus fitted to bear the enormous horns, which in the 
male are larger proportionally than in any other ruminant 
animal These measure nearly three feet in length, are 
obscurely triangular in form, transversely ridged, and are 
bent backward as in the domestic varieties. The wild 
goat of the Himalayas, according to Darwin, when it 
happens to fall accidentddy from a height, makes use of its 
massive horns by bending forward its head and alighting 
on them, thus breaking the shock. In the female the 
horns are exceedingly diminutive, or are altogether awant- 
ing. The fur, which over the greater part of the body is 
short, is of a greyish-brown colour, with a black line 
running along the entire length of the back ; the short tail 
and the muzzle are also black, while the under surface of 
the neck, and the beard, which is present in both sexes, are 
of a brown colour. The paseng is exceedingly wary of the 
approach of man, and as its agility is no less remarkable 
there has been little oppoitunity of Btud 3 ring it closely. 
The concretions known as hezoar- stones^ which were for- 
merly much used in medicine and as antidotes of poison, 
are believed to have been originally obtained from the 
intestines of this species. 

Considerable diversity of opinion has been expressed by 
naturalists as to the original stock of the domestic goat, 
which is met with in nearly every quarter of the globe, — 
the now prevalent and the most probable opinion being 
that the various domestic breeds are severally descended 
from wild stock now extinct. Both the il^x and the 
aegagrus interbreed freely with the common goat, though 
the produce is not always fertile. Instances of this are 
not unusual in the Alps and Pyrenees, where goats 
abound in a semi-domesticated state. Hybrids between 
the goat and the sheep are also known to have occurred, 
but are rare. 

The following are the chief domestic breeds, possessing 
distinot characteristics : — the Common Goat, the Maltese, 
tlte Syrian, the Angora, the Cashmere, the Nubian or 
Egyptian, and the Dwarf Goat of Guinea. 

TIib Common Go<U, — This has many varieties which differ 
*from each other in length of hair, in colour, and slightly in 
the configuration of the horns. The ears are more or less 
upnight, sometimes horizontal, but never actually pendent^ 
as in soHie Asiatic breeda The horns are rather fiat at the 
base and not unfrequently corrugated ; they rise vertically 
from the head, carving to the rear, and are more or less 
latemlly inclined. The colour varies from a dirty white to 
a darkd>rown, but never black, which indicates Eastern 
blood. Most of the European countries possess more than 
one desoription of the common goat. In the British Isles 
there are two distinct types, one short and the other long 
haired. In the former case the hair is thick and close, with 
freiliiraitly an undercoat resembling wool. The horns are 
hwjie in the male, and of moderate size in the female, flat at 
the base and inclining outwards. The head is short and 
tafieMg, the forehead flat and wide, and the nose small ; 
the legs strong, thick, and well covered with hair. The 
ertoor varies from white or grey to b]ftck, but is frequently 


A T 

fawn, with a dark line down the spine and across the 
shoulders. The other variety owns a shaggy coat, gene- 
rally of a reddish-black hue, though sometimes grey or pied 
and occasionally white. The heed is long, heavy, and ngly, 
the nose coarse and prominent, the horns are situated dose 
together, and often contmue parallel almost to the extremi- 
ties, being also large, corrugated, and pointed. The legs are 
long, and the sides flat, the animal itself being generally 
gaunt and thin. This breed is peculiar to Ireland, the 
W^elsh being of a similar description, but more often white. 
The short-lmired goat is the English goat proper. From 
the constant crossing however that takes pla^ between 
these native breeds and imported foreign specimens, one 
meets in England with animals possessing very great ^var- 
sity of form. Both the British breeds and those from abroad 
are frequently ornamented with two peculiar tassel-like 
appenda^s, which liang near together under the throat It 
is supposed by many that these ornaments are traceable to 
some foreign origin ; but although there are foreign breeds 
that possess them, they appear to pertain quite as much to 
the English native breeds as to those of distant countries, 
and indeed the peculiarity referred to is mentioned in 
very old works that describe the goats of the British 
Islands. The milk produce in the common goat as well as 
other kinds varies very greatly with individuals. Irish goats 
often yield a quantity of milk, but the quality is compara- 
tively poor. The goats of France are very similar to those 
of Britain, varying in length of hair, colour, and character 
of horns. A French writer describes them as possessing a 
particularly neat and colnpact head, small mouth, horns cor- 
rugated, and inclining upwards and outwards, a thin neck, 
narrow chest, and long body, long but muscular legs, and in 
colour white, black, fawn, or pied.’’ The Norway breed is 
frequently pure white with long hair ; it is rather small in 
size, with small bones, a short rounded body, head small 
with a prominent forehead, and short, straight, corrugated 
horns. The facial line is concave. The horns of the male 
are very large, and curl round after the nuuiner of the wild 
goat, with a tuft of hair between and in front. 

The Maltese Goat has its ears long and wide and per- 
fectly pendulous, hanging down below the jaw. The hair 
is long and cream-coloured. Specimens of this kind are 
usually hornless, which is perhaps the cause of it having 
been called the “Hornless Variety.” It would appear, 
however, that the absence of these appendages is simply 
a freak of nature, and not the peculiar characteristic of a 
particular species. 

The Syrian Goat . — This breed is met with in various 
parts of the East, in Lower Egypt, on the shores of the 
Indian Ocean, and in the island of Madagascar. Both its 
hair and ears are excessively long, the latter so much so 
that they are sometimes dipt to prevent their bemg tom 
by stones or thorny shrubs. Its horns are somewhat erect 
and spiral, with an outward bend. 

The Angora Goat is often confounded with the Gashmere, 
but is in reality quite distinct from it The prinoipal 
feature of this breed, of which there are two or three 
varieties, is the length and quantity of its hair, which has 
a particularly soft and silky texture, covering the whole 
body and a great part of the legs with dose matted ringlets. 
The horns of the male differ from those of the female, being 
directed vertically and in shape spiral, whilst in the female 
they have a horizontal tendency, somewhat like those of a 
ram. The face lias a sheepish expression. The coat is com- 
posed of two kinds of hair, the one short and ooarse and of the 
character of hair, which lies close to the skin, the other long 
and curly and of the nature of wool, forming the outer 
covering. Both are used by the manufaotuier, but the ex- 
terior portion, which makes up by far the greater bulk, is 
much Uie more valuable. The process of shearing takes 
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place in early spring, and is conducted with the utmost 
care ; the average amount of wool yielded by each animal 
is al^ut 2^ lb. The best quality comes from castrated 
males, the females producing the next best. The annual ex- 
port of wool from Angora is estimated at about 2,000,000 lb, 
and its value at £200,000. Large herds are shipped at 
Constantinople and sent to Cape Colony, where this breed 
thrives well and is largely propagated, the climate being 
specially suitable to the perfect development of the wool 
A very valuable consignment of these animals arrived in 
London in May 1879 for transshipment to the Cape, having 
been procured from different parts of Asia Minor, by means 
of great personal exertion, by Mr J. B. Evans, a South- 
African goat farmer. The wool, or mohair, as it is techni- 
cally termed, of these goats was remarkably long, fine, 
and heavy, the average weight of the produce of the herd 
being reckoned at G & per head. So highly is this breed 
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esteemed by the Turkish farmers that it was with the 
greatest reluctance they wore induced to sell them, and 
then only at exorbitant prices, some of the males costing 
£250 and females £150. £50 and £60 are common 

prices for these goats at Angora. Fig. 1 is from a photo- 
graph of the finest male of the flock, the fleece of which 
was estimated to weigh when shorn full 15 &>. The breed 
was introduced at the Cape about 1864. In 1878, 
according to the customs returns, 1,300,585 lb weight of 
mohair was exported, of the value of £105,313. The 
Angora is a bad milker and an indifferent mother, but its 
flesh is better eating than that of any other breed, and in 
its native country is preferred to mutton. The kids are 
born very small, but grow fast, and arrive early at maturity. 
This variety of the goat approaches nearest in its nature, 
form, and habits to the sheep, even the voice having a 
strong resemblance. 

The Cashmere Goat . — This animal has a delicate head, 
with semi-pendulous ears, which are both long and wide. 
The hair varies in length, and is coarse and of different 
colours according to the Individual. The horns are very 
erect, and sometimes slightly spiral, inclining inwards and 
to such an extent in some cases as to cross. The coat is 
composed, as in tlie Angora, of two materials; but in this 
breed it is the under coat that partakes of the nature of 
wool and is valued as an article of commerce. This under- 
growth, which is of a uniform greyish-white tint, whatever 
the colour of the hair may be, is beautifully soft and silky, 
and of a fluffy description resembling down. It makes its 
appearance in the autumn, and continues to grow until the 
following spring, when if not removed, it falls off naturally; 
its collection then commences, occupying from eight to 
ten days. The animal undergoes during that time a 
process of combing by which all the wool and a portion of 
the hair, which of necessity comes with it, is removed. The 
latter is afterwards carefully separated, when the fleece in 
a good specimen weighs about half a pound, being worth 
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between half to three quarters of a rupee. It is sold by 
the “ turruk ” of 12 9>. This is the material of which the 
far-famed and costly shawls are made, which at one time 
had such a demand that, it is stated, 16,000 looms were 
kept in constant work at Cashmere in their manufacture.” 
Those goats having a short, neat head, very long, thin ears, 
a delicate skin, small bones, and a long heavy coat, are 
for this purpose deemed the best. There are several 
varieties possessing this valuable quality, but those of 
Cashmere, Thibet, and Mongolia are the most esteemed. 
About the year 1816 a small herd of Cashmeres was intro- 
duced into France with a view to acclimatize and breed 
them for the sake of their wool, but the enterprise failed. 
A few wore purchased and brought over to England by 
Mr C. T. Tower, who, by careful treatment, so far succeeded 
with them that, in course of time, he had a shawl made 
from their fleece, which turned out to be of good quality. 
At the death of the owner some years later, the herd, which 
had then deteriorated through iii-brceding, was pieseiited 
to the Queen and placed in Windsor Park. 

The Nubian Goat, which is mot with in Nubia, Upper 
Egypt, and Abyssinia, differs greatly in appearance from 
all those previously described. The coat is in the female 
extremely short, almost like that of a race-horse, and the 
legs are very long. This breed therefore stands considerably 
higher than the common goat One of its peculiarities is 
the strongly convex shape of the face, the forehead being 
very prominent and the nostrils sunk in, the nose itself ex- 
tremely small, and the lower lip projecting from the upper. 
The ears are long, broad, and tiiin, and hang down by tiie 
side of the head like a double lop ” rabbit The horns 
are quite black, slightly twisted, and very short, flat at the 
base, pointed at the tips, and recumbent on the head. But 
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little was known of this breed in Europe — in the West at 
least — until some ten or twelve years ago, when some were 
imported into France by the Soci(it4 d’Acclimatation of 
Paris, who found its milking qualities to surpass those of 
all other breeds. Among the goats that are met with in 
England a good many show unmistakable signs of a more 
or less remote cross with this breed, derived probably from 
specimens brought from the East on board ships for supply- 
ing milk during the voyage. It is no doubt on this account 
that they often go by the name of Indian ” goats. 

The Nepavl Goat appears to be a variety of the last breed, 
it having the same arched facial line, pendulous ears, and 
long legs. The horns, however, are more spiral The colour 
of the hair, which is longer than in the Nubian, is black, 
grey, or white, with^black blotches. 
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The Guinea Goat is a dwarf species originally from the 
coast whence its name is derived. There are three varieties. 
Besides the commonest {Capra recurvoj Linn.), there is 
a rarer breed {Capra depreesa^ Linn.), inhabiting the 
Miiritins and the islands of Bourbon and Madagascar. 
The other variety is met with along the White Nile, in 
Lower Egypt, and at various points on the African coast 
of the Mediterranean. Some of these dwarf goats may be 
seen at the Jardin d’Acclimatation in Paris. 

Habits and Mana^fment , — The milch goat has been aptly 
described as the poor man’s cow ” — a designation it well 
merits, for with a couple of these animals the cottager may 
at an almost nominal expense enjoy the same advantages in 
a domestic point of view as the rich man with his 
“ Alderney.” Comparatively few are kept in England, 
because the advantages of goat-keeping are but very im< 
perfectly known, and also on account of the large propor- 
tion of land under cultivation. The goat in a state of 
nature frequents hills and mountainous places, and in a 
domesticated condition it generally gives preference to 
elevated situations ; but it is a mistake to suppose that it 
will not thrive on low ground. Being naturally adapted 
to rooks and dry soils, however, it should not bo exposed 
in marshy places, as this brings on disease of the feet and 
general ill health ; otherwise there is no animal more uni- 
formly hardy. The common varieties will stand heat and 
cold equally well, but have a decided objection to storms 
of wind and rain ; when they are left to roam loose, 
therefore, a rough shed should be erected to shelter them 
from the weather. Under this arrangement a goat may 
be left out day and night the whole year round ; but, if 
it is kept for the sake of its milk, the yield is greater and 
it thrives better if housed during winter. Owing to the 
troublesome propensity of these animals to bark trees and 
destroy shrubs by nipping off all young and tender shoots, 
they should not be allowed to roam loose — except on a 
common — unless proper protection is afforded by wire 
netting or some such arrangement. 

The goat breeds, generally speaking, but once a year. If 
well housed and under liberal treatment, it will bring forth 
young twice in twelve months ; but this is not advisable. 
As a rule, at the first birth one kid only is produced, but 
afterwards two and sometimes three. One has been known 
for three consecutive years to drop four at a birth ; but 
this is rare and by no means desirable, as the progeny are 
sure to be small and thrive badly, — the dam in most cases 
having insufficient milk tor so large a family. 

The goat propagates at a very early period of its life. 
The male is generally capable of engendering at seven 
mouths ; and, in the case just referred to of four at a birth, 
the father on one occasion was barely six months old. 
One is sufficient for a hundred females. The latter bring 
forth at twelve months, and sometimes earlier. For the 
sake of the future growth and productiveness of the animal, 
however, it is unwise to permit intercourse between the 
sexes earlier than at eighteen or at least sixteen months. 
It is owing to the baneful practice of letting tliem breed 
as soon as they will, under the mistaken idea that a more 
rapid return is obtained, that so many diminutive specimens 
are met with, both dam and progeny being spoiled in 
consequence. 

The best kind for milch purposes are those with long 
and deep bodies, not necessarily so broad at the chest as 
about the haunches, the belly ample, and the legs tolerably 
short ; head fine and tapering, with prominent eyes, ears | 
long, thin, wide, and inclining horizontally, horns short and 
not corrugated, neck thick, and coat close and short The 
udder above all must be not only large but soft and elastic, 
with nice pointed teats. Hornless specimens are often the 
best milkers. 
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The goat has 32 teeth, and by these the age up to five 
years may be pretty accurately ascertained. The lower 
jaw possesses 12 molars and 8 incisors, and the upper 12 
molars alone. The kid at its birth has 6 molars but no 
incisors ; the latter, however, are generally all cut in about 
three weeks, the first cut molar being visible at three 
months. At a year or fifteen months old the two front 
milk teeth,” as the first set of incisors are called, fall, 
and are replaced by permanent ones ; the next two at from 
two years to thirty months, the third pair from two and a 
half to three and a half years, and the fourth and last at 
from three and a half to four and a half years. When all 
are changed the mouth is said to be full.” 

Between two and five years old the she-goat gives the 
best return in milk, continuing productive often for eight 
or nine years ; its length of life is on an average from ten 
to fifteen. These animals vary very greatly in the quan- 
tity of milk they yield. An ordinary specimen gives from 
2 to 3 pints, a superior one 2 quarts, and occasionally 
first-rate individuals are found supplying 3 quarts a day. 
The Nubian breed surpasses the common goat in this 
respect, as the following table from the French work of 
M. du Plessis will show, in which the yield of a Nubian 
IS compared with that of a half-bred, itself a superior 
milker. 


JJalf-bred Nvhutn and Native i 

1 

I*ure Nubian Breed. 


Milk 

Croam. 


Milk. 

Cream 

iBt day 

8 57 liu-eg. 

*22 litres. 

1st day. 4 39 litres. 

'3800 litres 

2d 

S 42 „ 

•21 


2d 

„ 4*41 

9« 

8848 „ 

3d M 

S „ 

•20 


8d 

M 4-58 

If 

8850 „ 

4th „ 

8 62 „ 

•23 


4th 

„ 4-67 

If 

'Si>69 „ 

6tb ,, 

S-6U 

•24 

«« 

5th 

„ 4-94 

If 

•4080 „ 


17*65 „ 

1 10 

»♦ 


22*94 

»* 

1-9497 „ 


The litre being as near as possible If pints, the return 
in English measure is accordingly — from the half-bred 
31 pints, or an average per day of 3 quarts, and from the 
pure Nubian 40 pints, or nearly 4 quarts daily, the rich 
ness of the quality being proportionately greater. 

Milking should be performed at regular hours, morning 
and night; but with heavy milkers three times daily is 
better for the first two or three months, as the oftener the 
udder is emptied when once full the quicker it is replen- 
ished, a sufficient supply of food being of course provided. 
It is a good plan to accustom the animal to jump on a plat- 
form whilst being milked ; the teats are thus more easily 
manipulated, and more command is obtained over the goat 
and the paU. Feeding and milking should always bo 
carried on at the same time. 

Many persons are under the wrong impression that the 
milk of the she-goat, — which by the way has no strong 
hircine scent attaching to her like the male, another 
common error, — possesses a flavour peculiar to itself; 
but this is quite a mistaka Out of dozens kept by the 
present writer, only one has been found to yield milk 
differing from that of the cow in taste. The peculiarity in 
this case seemed natural to the animal, and die milk was 
decidedly unpalatabla 

The flesh of the common goat, although quite eatable, is 
not to be recommended in comparison with mutton, being 
rather bard and indigestible. Kid, however, is a great 
delicacy, and tastes like lamb or veal, according to the 
manner of dressing. It is preferable cooked like veal, 
with layers of bacon tied round and stuffed, for with the 
exception of the suet there is very little fat A good rich 
gravy should accompany the joint when served, and there 
should be no lack of cooking. Hot or cold it is then equally 
acceptable. Suckling kids are the best eating, as they 
have then their milk flesh, and are nice and plump. The 
skins dressed and sewed together make handsome rugs. 
For food and other remarks on goat-keeping see Agkicuu- 
TUSB, vol. L p. 399. (s. H. P.) 
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GOATSUCKER, a bird from very ancient times absurdly 
believed to have the habit implied by the common name 
it bears in many European tongues besides our own — 
as testified by the Greek AlyofiyKav, the Latin Capn- 
mu/^rus, Italian Succiacaprej Spanish Ckotacabras, French 
Tettechivre^ and German Ziegenmelker. The common 
Goatsucker (Caprimulgus europoeus^ Linn.), is admittedly 
the type of a very peculiar and distinct Family Caprimul- 
gidas^ a group remarkable for the fiat bead, enormously 
wide mouth, large eyes, and soft, pencilled plumage of its 
members, which vary in size from a Lark to a Crow, its 
position has been variously assigned by systematlsts. 
Though of late years judiciously removed from the Fasseres^ 
in which Linnieus placed all the species known to him, 
Professor Huxley considers it to form, with two other 
Families — the Swifts (Cgpselidas) and Humming-birds 
( Trochilidoe)y the division Cppselomorplue of his larger group 
JSgithognathof, which is equivalent in the main to the 
Linnaean Passerea There are two ways of regarding the 
CaprimidgidoB — one including the genus Podargus and its 
allies, the other recognizing them as a distinct Family, 
PodargidUe, As a matter of convenience we shall here 
comprehend these last in the Caprimulgidce^ which will 
then contain two subfamilies, Caprimulginoe and Podar- 
gince ; for what, according to older authors, cnnstitutos a 
third, though represented only by Sleatomis^ the singular 
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Oil-bird, or Guacharo, certainly seems to require separation 
as an independent Family (see Guaciiako), 

Some of the differences bettveen the Caprimulgince and 
PodargljKje have been pointed out by Mr Sclater {Proc. ZooL 
Soc., 1866, p. 123), and are very obvious. In the former, 
the outer toes have four phalanges only, thus presenting a 
very uncommon character among birds, and the middle 
claws are pectinated; while in the latter the normal number 
of five phalanges is found, and the claws are smooth, and 
other distinctions more recondite have also been indicated 
by him (tom, cit,^ p. 582), The Capnmulgincp may be 
further divided into those having the gape thickly beset by 
strong bristles, and those in which there are few such 
bristles or none — the former containing the genera Capri 
mulgm, Aniroatomria^ Nyclidromua^ and others, and the 
latter Podager^ ChordUea^ Lyncomis, and a few more. 

The common Goatsucker of Europe (C turopcBua) arrives 
late in spring from its winter retreat in Africa, and its pre- 
sence is soon made known to us by its habit of chasing its 
prey, consisting chiefly of moths and cockchafers, in the even- 
ing-twilight. As the season advances the song of the cock, 
from its singularity, attracts attention amid all rural sounds. 
This song seems to be always uttered when the bird is at 
rest, though the contrary has been asserted, and is the con- 
tinuous repetition of a single barring note, as uf a thin lath 
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fixed at one end and in a state of vibration at the other, 
and loud enough to reach in still weather a distance of halfr 
a-mile or more. On the wing, while toying with its mate, 
or performing its rapid evolutions round the trees where it 
finds its food, it has the habit of occasionally producing 
another and equally extraordinary sound, sudden and short, 
but somewhat resembling that made by swinging a thong 
in the air, though whether this noise proceeds from its 
mouth is not ascertained. In general its flight is silent, but 
at times when disturbed from its repose, its wings may be 
heard to smite together. The Goatsucker, or, to use per- 
haps its commoner English name, Nightjar,^ passes the dajf 
ill slumber, crouching on the ground or perching on a tree 
— in the latter case sitting not across the branch but length- 
ways, with its head lower than its body. In Lot weather, 
however, its song may sometimes be heard by day and even 
at noontide, but it is then uttered, as it were, drowsily, and 
without the vigour that characterizes its crepuscular or 
nocturnal performance. Towards evening the bird becomes 
active, and it seems to pursue its prey throughout the 
night uninterruptedly, or only occasionally pausing for a 
few seconds to alight on a bare spot — a pathway or road — 
and then resuming its career. It is one of the few birds 
that absolutely make no nest, but lays its pair of beautifully- 
marbled eggs on the ground, generally where the herbage 
is short, and often actually on the Soil. So light is it that 
the act of brooding, even whore there is some vegetable 
growth, produces no visible depression of the grass, moss, 
or lichens on which the eggs rest, and the finest sand 
equally fails to exhibit a trace of the parental act. Yet 
scarcely any bird shows greater local attachment, and the 
precise site chosen one year is almost certain to be occupied 
the next. The young, covered when hatched with dark- 
spotted down, are not easily found, nor are they more easily 
discovered on becoming Hedged, for their plumage almost 
entirely resembles that the adults, being a mixture of 
reddish-brown, grey, and black, blended and mottled in a 
manner that pusses description. They soon attain their full 
size and power of flight, and then take to the same manner 
of life as their parents. In autumn all leave their sum- 
mer haunts for the south, but the exact time of their 
departure has hardly been ascertained. The habits of the 
Nightjar, as thus described, seem to be more or less essen- 
tially those of the whole Subfamily — the differences obser- 
vable being apparently less thau are found in other groups 
of birds of similar extent. 

A second species of Goatsucker (C. iniJicollia\ which is 
somewhat larger, and has the neck distinctly marked with 
rufous, is a summer visitant to the south-western parts of 
Europe, and especially to Spain and Portugal. The occur, 
renco of a single example of this bird at Killingworth, 
near Nowcastle-on-Tyne, in October 1856, has been re- 
corded by Mr Hancock (Ibia^ 1862, p. 39) ; but the season 
of its appearance argues the probability of its being but a 
casual straggler from its proper home. Many other species 
of Caprimulgna inhabit Africa, Asia, and their islands, 
while one (C, macrurua) is found in Australia. Veiy 
nearly allied to this genus is Antrosionua, an American 
group containing many species, of which the Cliuck-wiirs- 
widow (A, carolimnaia) and the Whip-poor-will (A, voci- 
ferua) of the eastern United States (the latter also reaching 
Canada) are familiar examples. Both these birds take 
their common name from the cry they utter, and their 
habits seem to be almost identical with those of the Old- 
World Goatsuckers. Passing over some other forms which 
need not here be mentioned, the genus NycHdromua, 
though consisting of only one species (E, albtcollis) which 

' Other English names of the bjrd are Evejar, Fern-Owl*, Chum-Owl. 
and Wheel-blnl— the last from Uie bird’s song resembling the noise 
made by a spinning-wbAnl lu motion. 
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mliablts Central end part of South America, requires re- 
mark, since it has tarsi of sufficient length to enable it 
to run swiftly on the ground, while the legs of most birds 
of the Family are so short that they cau make but a 
shuffling progress. Hehothre 2 >Us^ with the unique form of 
wing possessed by the male, needs mention. Notice must 
also be taken of two African species, referred by some 
ornithologists to as many genera {Macrodip,€ryx and Cq%' 
nietomis)^ though probably one genus would suffice for 
both. The males of each of them are characterized by the 
wonderful development of the ninth primary in either 
wing, which reaches in fully adult specimens the extra- 
ordinary length of 17 inches or more. The former of 
these birds, the C, macrodipterua of Afzelius, is considered 
to belong to the west coast of Africa, and the shaft of the 
elongated remiges is bare for the greater part of its length, 
retaining the web, in a spatulate form, only near the tip. 
The latter, to which the specific name of vexUlarvm was 
given by Mr Gould, has been found on the east coast 
of that continent, and is reported to have occurred in 
Madagascar and Socotra. In this the remigial streamers 
do not lose their barbs, and as a few of the next quills are 
also to some extent elongated, the bird, when flying, is 
said to look as though it had four wings. Specimens of 
both are rare in coUections, aud no traveller seems to have 
had the opportunity of studying the habits of either so as 
to suggest a reason for this marvellous sexual development. 

The second group of Caprimulgin<B^ tliose which are but 
poorly or not at all furnished with rictal bristles, contains 
about five genera, of which there is here only room to par- 
ticularize Lyncomii of the Old World and Chordilta of the 
New. The species of the former are remarkable for the 
tuft of feathers which springs from each side of the head, 
above and behind the cars, so as to give the bird an appear- 
ance like some of the ** Horned Owls — those of the genus 
Scopa, for example , and remarkable as it is to find certain 
forms of two Families, so distinct as are the Slrigidcp and 
the CaprimulgidcCf resembling each other in this singular 
external feature, it is yet more remarkable to note that in 
some groups of the latter, as in some of the former, a very 
curious kind of dimorphism takes place. In either case this 
has been frequently asserted to be sexual, but on that point 
doubt may fairly be entertained. Certain it is that in some 
groups of Goatsuckers, as in some groups of Owls, indivi 
duals of the same species are found in plumage of two 
entirely different hues — rufous and grey. The only ex- 
planation as yet offered of this fact is that the difference is 
sexual, but, as just hinted, evidence to that effect is con- 
flicting. It must not, however, be supposed that this com 
mon feature, any more than that of the existence of tufted 
forms in each group, indicates any close relationship 
between them. The resemblances may be due to the same 
causes, concerning which future observers may possibly 
enlighten us, but at present we must regaid them as analo- 
gies not homologies The species of Lynromis inhabit the 
Malay Archipelago, one, however, occurring also in China 
Of OhordUea the best known species is the Night-hawk of 
North America (C. vtrginiaims or C» popetue\ which has 
a wide range from Canada to Brazil. Others are found in 
the Antilles and in South America. The general habits of 
all these birds agree with those of the typical Goatsuckers. 

We have next to consider the birds forming the genus 
Podargus and those allied to it, whether they be regarded 
as a distinct Family, or as a Subfamily of Caprtmulgidoe. 
As above stated, they have feet constructed as those of birds 
normally are, and their sternum seems to present the con- 
stant though comparatively trivial difference of having its 
posterior margin elongated into two pairs of processes, while 
only one pair is found in the true Goatsuckers. Podargus 
includes Ibe bird {P, cnvieii) known from its cry as Morepork 
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to Tasmanian colonists,^ and several other species, the num- 
ber of which is doubtful, from Australia and New Guinea. 
They have comparatively powerful bills, and it would seem 
feed to some extent on fruits and berries, though they 
mainly subsist on insects, chiefly Cicadas and Phamidas, 
They also differ from the true Goatsuckers in having the 
outer toes partially reversible, and they are said to build a 
flat nest on the horizontal branch of a tree for the reception 
of their eggs, which are of a spotless white. Apparently 
allied to Podargua^ but differing among other respects in 
its mode of nidification, is ^gothelea^ which belongs also to 
the Australian Subregion ; and further to the northward, 
extending throngbout the Malay Archipelago and into India, 
comes Batrackostomua^ wherein we again meet with species 
having aural tufts somewhat like Lyncomia, The Podar- 
ginat are thought by some to be represented in the New 
World by the genus Nyctihiua^ of which several species occur 
from the Antilles and Central America to Brazil. Finally, 
it maybe stated that none of the CaprimulgidcB seem to occur 
in Polynesia or in New Zealand, though there is scarcely 
any olber part of the world suited to their habits in which 
members of the Family are not found. (a. n.) 

GOBELIN, the name of a family of dyers, who in all 
probability came originally from Rbeims, and who in the 
15th century established themselves in the Faubourg Saint 
Marcel, Pans, on the banks of the Bi^vre. The first head 
of the firm was named Jehan, and died in 1476. He dis- 
covered a peculiar kind of scarlet dye, and he expended so 
much money on his establishment that it was named by the 
common people la folit Gobelin, To the dye works there 
was added in the 16tb century a manufactory of tapestry. 
So rapidly did the wealth of the family increase, that in 
the third or fourth generation some of them forsook their 
trade and purchased titles of nobility. More than one of 
their number held offices of state, among others Balthasar, 
who became successively treasurer general of artillery, 
treasurer extraordinary of war, councillor secretary of the 
king, chancellor of the exchequer, councillor of state, and 
president of the chamber of accounts, and who in 1601 
received from Henry II. the lands and lordship of Brie- 
comte-Hobert. He died in 1603. The name of the 
Gobelins as dyers cannot be found later than the end of 
the 17tb century. In 1662 the works in the Faubourg 
Saint Marcel, with the adjoining grounds, were purchased 
by Colbert on behalf of Louis XIV , and transformed into 
a general upholster}*^ manufactory, in 'V'hich designs both 
in tapestry and in all kinds of furnilare were executed 
under the superintendence of the royal painter Lebrun. 
On account of the pecuniary embarrassments of Louis XfV., 
the establishment was closed in 1694, but it was reopened 
in 1697 for the manufacture of tapestry, chiefly for royal 
use and for presentation. During the Hevolution and the 
reign of Napoleon the manufacture was suspended, but it 
was revived by the Bourbons, and in 1826 the manufacture 
of carpets was added to that of tapestry. In 1871 the 
buUding was partly burned by the Communists. 

See Lacordaire, Notiee historigue aur Us manvfnctwrea imparidUa 
de tapissene dta Odbelin at da tapis de la Savonnene, prioiditi du 
cataloque dta tapiaaeriaa qui y sont axpoatesp Faria, 1853 ; and also 
the article Tapestry 

GOBI is the name usually applied by European geo- 
graphers to a vast stretch of desert in Centra] Asia, which 
has its western limits in the neighbourhood of 75** K long., 
and its eastern somewhere between 114^ and 115^ Like 
many other geographical designations, the word is not only 
of doubtful origin, but in conventional usage has modified 
its meaning. According to Sir T. Douglas Forsyth, it is 
originally the Turk! for ** great ” ; and Richthofen informs 

^ In New Zealand, however, thii noma Is given to an Owl {Seeh- 
glaux nowt^zelandua). 
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08 that by the Chinese it is employed, not as a proper name, 
but, like Shamo, as a general term for any sandy and desert 
piece of country. This being the case, the great German 
geographer proposes to displace the word Gobi in European 
usage by the Chinese Han-hai or Dry Sea, suggestive as he 
says not only of the present appearance but also of the 
former history of the region ; but it is to be feared that 
the older desi^atiou has become too familiar, and the dis- 
advantages arising from its use are of too recondite a char- 
acter, to render it likely that his proposal will be generally 
accepted. 

As a sea the Gobi or Han-hai must have been comparable 
in extent to the Mediterranean, and the ancient coast-line 
can be pretty clearly recognized. In its present state it 
may be divided into two distinct basins, the western taking 
its name from the river Tarim or Tarym, and the eastern 
from the Chinese Shamo or “Sand Desert.” The Dzun- 
garian valley stretches westwards like a gulf. The Tarim 
basin is bounded on the S. by the range of mountains which, 
under various names applicable to different portions, such 
as the Kwen-lun and the Altyntag, forms the northward rim 
of the great plateau of Thibet ; on the west it comes up to 
the spurs of the Pamir plateau, and on the north it lies 
along the foot of the Thian Shan. If we measure from the 
source of any of its principal tributaries, the Tarim must 
have a course of more than 1000 miles. The head-waters 
rise in the mountains ju&t named, and the more important of 
them in the south and west. The Khotan river and its 
confluent the Kara-Kash both descend from the Karakorum 
mountains, and flow in a generally northward direction ; 
the Zarafshan or Yarkand Elver, rising in the same range, 
winds about in the first part of its course so as to cuter the 
Gobi almost from the west ; and tbe Kizil Su or Kashgar 
River has its numerous head streams in the Kizil Yart 
mountains belonging to tbc Pamir plateau. The Aksai 
River and the ShahVar are the most important contributions 
from the Thian Shan. The course of all of these rivers 
after they enter the Gobi is largely matter of conjecture, 
and all that can be asserted with confidence is that they 
unite to form the Tarim, and find their final goal in an 
inland lake. They have probably all reached a common 
channel about 82° £. long. ; but as the stream presses east- 
ward it again breaks up into numerous branches, the 
arrangement of which, except along the route followed by 
Przhevalski, Is still unknown. As it passes east the stream 
gradually loses in volume by absorption, evaporation, and 
the demands of riparian populations. In the neighbourhood 
of the Ugendarya, the breadth is about 300 or 360 feet, 
and the depth about 20. The course of tbe Tarim lies 
much noaier the northern side of the Gobi than tbe southern, 
but it gradually trends south east, and at length passing 
through Lake Karaburan, loses itself in Lake Cbon Kul 
great lake) or Kara-Kurchin. This last lake is identi- 
fied with the famous Lob-nor, the position of which has 
been one of the outstanding problems of comparative geo- 
graphy. Against tbe identification a number of objections 
have been urged by Richthofen (c/! “ Bemerkungen zu den 
Ergebnisseu von Ober-lieut. Prejewalski’s Reise” in FcrAd 
& 0 S. fUr Erdk,^ Berlin, 1878), the most important of which 
are the prevailing tradition that the Lob-nor was a salt 
lake while the Chon-Kul is fresh, and the fact that the 
Chinese maps place the Lob-nor to the north of the position 
assigned to tbe Choti Kul, which according to Przhevalski 
lies about 39^ 30' N. lat., immediately to tbe N. of the 
Altyntag range (13,000 to H,000 feet high). The 
country through which the Lower Tarim flows is dreary 
and monotonous. “ In general,” reports the traveller, “ the 
Lob-nor desert is the wildest and most unfertile of all that 
I have yet seen in Asia ; it is sadder than the desert of 
Ala-Shan.” A meagre vegetation of tamarisks and reeds 
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lines the coarse of the river. Away towards the south- 
west there stretch, if we may trust to native reports, tbo& 
v^t fields of drifting and treacherous sands which have 
given so much of its terror to the legendary account of the 
desert of Gobi That the reports are in the main true, and 
that the legends are founded on fact, appears to be rendered 
probable by the statements of Sir T. Douglas Forsyth, who 
has contributed an interesting paper on the subject to the 
Proctedingi of the Royal Geographical Society (1876). The 
population of the Tarim basin is scanty and poverty-stricken. 
On the Lower Tarim there are nine villages with a total of 
1 200 souls. Cattle-rearing is more general than agriculture, 
which indeed is of the most recent introduction, and con- 
fines itself to barley and wheat. Mahometanism is the uni- 
versal religion, and the language appears to be identical 
with the Taranchi and the Sart. 

The Shamo or eastern basin is quite difierent in its char- 
acter. Here we have no large river like the Tarim, and, 
instead of its boundaries being marked by lofty ranges of 
mountains from 13,000 to 20,000 feet high, the ground 
gradually rises in a series of scarcely marked terraces. The 
central point, at Ozon Khoshu, is the lowest discovered in 
Central Asia, being only 607 metres (1948 feet) above the 
level of the sea. “ The aspect of the country,” says Ney 
Elias, “wlio crossed in a north-westerly direction from 
China, is that of low hills or downs, with valleys and plains 
intervening, the whole of a rocky or stony nature rather 
than sandy, though patches of sand do occur every here and 
there. What little vegetation exists is chiefly composed of 
weeds, * scrub,’ and heath, there being scarcely any gross, 
and only a dwarfed and stunted tree here and there, in the 
gorges or passes of those low rocky ranges that at uncertain 
intervals cross the desert in almost parallel lines from east 
to west.” Of the western portion of the basin wo have no 
modem account. 

Marco Polo wan the first Euroi>ean who gave a distinct deaeviplion 
of the desert of Gobi Ho tells us liow on ipiitling Charchnu (the 
modern Clmchan, according to Yule) “you ride some five days 
through tho sands finding none hut bad and hitter W'atcr ; and then 
you come to a city called Lop nt the edge of tlie desert .... Tho 
length of the dcscit is so great that it would lake a year and nioro 
to ride from one end of it to tlio other, it is all com])osed ol Julia 
•Hid valleys of sand." And then ho goes on to speak of spirits that 
haunt the W'uste, and Ryllahio incuH nanic'S, and o( strango noises like 
the tramp and hum of a great eavuleiide, of the sound of drums, 
and a variety of iiiUHicnl iustiunieiits. Polo o])poarH to have pro- 
ceeded east from Khotan to Jjoh, ond then further oust to Ktsina 
on the southern edge ol the desert, and ufteiwaids to have 8]>cnt 
Joity days in crossing the deseit noithuaids to Karakorum.* 

Latcr notices of the Gobi, ehoieially of its caHtcin ]iortions, are 
given by Geihillon, 1088-98 (in iJuhnlde's n])pcndix), liy tho Dutch- 
man Kvert Yshrand Ides (1092-94), and by Lorenz Lange, who was 
sent in 1727-28 and in 1736 by iVtcr the Gicat to Peking.* But it 
was not till the prewmt century lliat uci urate infoimaliou begun to 
accumulate al)out the eastern jiortionH, and the traveller wlio lias 
lifted the veil from the western jtortions is still engaged in his ex- 
dornticns. In 1880-31 Fuss and Bunge crossed the eastern Cl(»bi 
lotii Urga to Kalgan *, and Dr Fritschc executed a series of journevs 
in the same district between 1869 and 1878.* Tho missioiiB of the 
Russian officials Andre Gustavitch Frinz (1868) and Shishninrotf 
(1808) added little to the knowledge of the region; hut in 1870 
PavlinofT, consul nt Chuguchak, being nccompan&d by a Government 
topographer Matusovski, made valuable observations on the route 
from Suok to Kobdo, and from Kobdo to Uliassiitai.^ Of still 
gi eater moment were the travels of Ney Elias in 1872-73, and of 
Przhevalski between 1870 and 1877. Inhiseuilicr joumey (1870-72) 
Przhevalski travelled across the Gobi in a line almost duo south from 
Orga, and in 1877 he struck south-east from the Yulduz range, one 
of the outrunners of the Thian Shan. 

Besides the works referred to in the text see csjiecially Richthofen's 


* See Yule’s Marco Polo^ vol. i. p. 178-200. 

* Lange’s narrative has often V>cen pnntefl. See especially Tage~ 
buck Zwoer Rdsen von L, Lange: ana imgedruckten QiirlUn mix’- 
getheilt vom Herm Pro/, Pallas^ Leii»eic, 1781. 

* See VerhawUungen der OeaflUcKa/t yiir Erdkande^ 1874, and for 
map Zeiiach, der Oea. /Ur Erdk., Berlin, 1874. 

* See results of joumey in Potermanirs Mittheil.^ Jan. 1878. 

X. — 99 
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masterly account of tbe Gobi in his Chim^ vol L, Berlin, 1877, and 
l^jevalsky, Moivqolxa, the Tangut Couiitry, &c., London, 1876, and 
From Kulja across the Tian-Shan to Lob Nor, London, 1879. An 
account of El uw’s journey will be found in Journal of Hu Royal Oto^ 
graphical Society, 1873, and in Guido Cora’s Cosmos 1874, 

GOB V, The Gobies (CHobius) are small fislieB readily re- 
cognized by their ventnih (the hns on the lower surface of 



Fia. 1. — t/obius lentiginosm. 


the chest) being united into one fin, forming a suctorial 
disk, by which these fishes are enabled to 
attach themselves in every possible posi- 
tion to a rock or other firm substances. 

They are essentially coast-fishes, inhabi- 
ting nearly all seas, but disappearing to- 
wards the Arctic and Antarctic Oceans. 

Many enter, or live exclusively in, such 
fresh waters as are at no great dis- 
tance from the sea. Between 200 and 2 —United ven- 
300 different kinds are known. of Goby. 

GOD. See Theism. 

GODALMING, a municipal borough and market-town 
of England, county of Surrey, is situated 32 miles S.W. of 
London, in a valley on the right bank of the AVey, which is 
navigable thence to the Thames. It consists principally of 
one street nearly a mile in length, on the high road between 
London and Portsmouth. The chief public buildings are 
the town-ball and market-house, AVyaPs almshouses for poor 
men, the public hall, and the parish church, an old cruci- 
form building, of mixed architecture, but principally Early 
English and l^erpondicular. The church was repaired in 
1840, and also in 1867. It contains a large number of old 
memorials. Godalrning has manufactures of paper, leather, 
parchment, and hosiery, and some trade in corn, malt, bark, 
hoops, and timber. The town obtained a market from 
Edward I. in 1300, and was incorporated in 1575. The 
population in 1871 was 2444. 

GODAVAKI, a river of Central India, which flows across 
the Deccan from the western to tbe Eastern Ghdts, for 
sanctity, picturesque scenery, and utility surpassed only by 
the Gauges and the Indus. The total length is 898 miles ; 
the estimated area of drainage basin, 112,200 square miles. 
Its traditional source is on the side of a hill behind the 
village of Trimbak in Nasik district, Bombay, but according 
to popular legend it proceeds from the same ultimate source 
as the Ganges, though underground. Its course is generally 
south easterly. After passing through Nasik district, it 
crosses into the dominions of tbe niz4m of Hyderabad. 
When it again strikes British territory it is joined by the 
Pranhita, with its tributaries tbe Waraha, the Penganga, 
and Wainganga. For some distance it flows between the 
Nizdm’s dominions and the upper Goddvari district, and 
receives tbe Indravati, the Sal, and the SabdrL The stream 
18 now very imposing, with a channel varying from 1 to 2 
miles in breadth, occasionally broken by alluvial islands. 
Parallel to the river stretch long ranges of hills ; on the 
opposite side the country is more open and cultivated. 
Below the junction of the Sabdri the scenery is such that 
the Goddvari has got the name of the Indian Rhine. The 
channel here begins to contract. Tbe flanking hills gradu- 
ally close in on both sides, and tbe result is a magnificent 
gorge only 200 yards wide through which the water flows 
into tbe plain of the delta, about 60 miles from the sea. 
The head of the delta is at the village of Dhaulaishvaram, 


-GOD 

where the main stream is crossed by the irrigation anient 
The river has seven mouths, the largest being the Gautami 
Goddvarl The Goddvari is regarded as peculiarly sacred, 
and once every twelve years the great bathing festival 
called Pushkaram is held on its banks. 

The upper waters of the Goddvari are scarcely utilized 
for irrigation, but the entire delta has been turned into a 
garden of perennial crops by means of the anicut at Dbau- 
laishvaram, from which three main canals are drawn ofi*. 
The river channel here is 3^ miles wide. The anicut is a 
substantial mass of stone, bedded in lime cement, about 2^ 
miles long, 130 feet broad at the base, and 12 feet high. 
The stream is thus pent back so as to supply a volume of 
3000 cubic feet of water per second during its low season, 
and 12,000 cubic feet at time of flood. The canals have 
a total length of 528 miles, capable of irrigating 780,000 
acres, while 463 miles are also used for navigation. In 
1864 water-communication was opened between tbe river- 
systems of the Goddvari and Kistna. Rocky barriers and 
rapids obstruct navigation in the upper portion of tbe 
Godavari. Attempts have been made to construct canals 
round these barriers but with little success, and lately the 
undertaking has been entirely abandoned. 

GODAVARI, a district of Madras presidency, British 
India, lying between 16“ 15' and 17“ 35* N. lat, and 
between 80“ 55' and 82“ 38' E. long.; and bounded N. by 
the Central Provinces and Vizagapatam district, R by 
Yizagapatam and the Bay of Bengal, S. by the Bay of 
Bengal and Kistna district, and AV. by tbe Niz^m*s 
dominions. The district is divided by the Godavari river 
into two nearly equal parts. The scenery along the course 
of the river is varied and striking. The only lake of 
importance is the Koleru, which is studded with islands 
and fishing villages. Building stone and limestone are 
abundant in the uplands. Iron is also found. The jungle 
products are myrobalans, soap-nuts, tamarinds, bamboo- 
rice, honey, and beeswax. Wild animals and game birds 
are numerous. 

The population in 1871 numbered 1 592,939 (803,603 males, 
789,336 females'), showing a considerable inciease on funner years. 
The Hindus numbered 1.555,981, the Mahometans 35.173, the 
Christians 1483 (J’rotestauts and Komau Catholics m neatly equal 
numbers); 39 were Buddhists, and 263 not sefmrately classined. 
Kiiieteeu towns each contain upwards of 5000 inhabitants, — tbe 
aggregate population of the three chief towns, Ellor, Rtgahmandri, 
and Cucaimda, being 63,064. 

The total area of the district is 7345 square miles, of which 2713 
square miles belong to Government. Of Goverximeut laud, 886,400 
acres are under cultivation; the rest either belongs to the zamhxddri 
estates, or is waste and uncultivable. The thief productsare rice, gram, 
jute, hemp, gingelly, tobacco, sugar-cane, and indigo ; lice and food 
rains have improved m quality owing to the extension of irrigation 
y canals. Government tenants haveiiermauent right of occupancy 
so long as they nay the Government demand, while on the zaminddri 
estates cultivators are merely yearly tenants. The district is well 
supplied with means of communication by 491 miles of good road 
and 431 miles of canals. The principal manufactures are cotton 
and woollen carpets, sheop wool blankets, nppada cloths, sugar, and 
indigo. The chief articles of trade are grain, cotton, jaggery, 
turmeric, cocoa-nut, flax-cloth, onions, garlic, lace cloths, tomcco, 
gingelly seed, lamp-oil, salt, tamarinds, cattle, teakwood, skins, 
opium, and indigo. Canada, Ellor, Rajahniandri, Mandapetta, 
Jaggampetta, Hnsanbada, Kasapur, Talakollu, Dowlaislivaram, 
Ambaji])etta, and Jagannathpur are the most important seats of 
commerce. The estimated value of imports in 1874-75 was 
£204,238, and of exiiorts, £908,253. The total revenue in 1875-76 
was £558,812 ; the expendituie, £28,604 : the total municipal 
income, £5152. There are 28 magisterial and 15 revenue and civil 
courts. There are 387 schools, attended by 7759 pujiila. The 
administrative headquarters is at Cocanada. Tbe prevailing 
epidemic diseases are heri-bsri and fevers ; cholera and small-pox 
occur during the hot season, but only the ])oorer classes are 
attacked. Cattle diseases also prevail. The average annual rain- 
fall from 1871 to 1875 was 43*35 inches; the average mean 
temperature at Rajahmandri in 1876 was 82*7“ Fahr. Two aevere 
storms, which caused great destruction to property, occurred in 
1832 and 1839. 

The Godavari district formed part of the Andhra division of 
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Drarida, the north-west portion beinff subject to the Orissa kings, 
and the south-western belouffing to the Yengi kingdom. For cen- 
turies it was the battletiela on which vanous chiefs fought for 
independence with varying success till the beginning of the 16th 
century, when the whole country may be said to have (lassed under 
Mahometan ^lower. At the conclusion of the struggle with the 
French in the Carnatic, Ooddvari with the Circars was ceded to the 
English by the uawdb, and finally confirmed by the imperial aaixad 
in 1765. The present district was constituted in 1869, by the 
redistribution of the territory comprising the former districts of 
Guntoor, Ihijahmandri, and Masulipatam, into what are now the 
Kistna and Goddvari districts. 

GODEFKOL See Oothoprbd. 

GODFREY OP Bouillon. See Bouillon. 

GODOLPHIN, SiDNKY Godolphin, Earl ok (c. 1635- 
1712), was a cadet of an ancient family of Cornwall, and 
was born moat probably in 1635. At the Restoration he 
was introduced into the royal bousehuld by Charles II., with 
whom he had previously become a favourite, and ho also 
at the same period entered the House of Commons as mem- 
ber for Helstone. Although he very seldom addressed the 
House, and, when he did so, only in the briefest manner, 
he gradually acquired a reputation us its chief if not its 
only financial authority. In March 1679 he was appointed 
a member of the privy council, and In tlie September follow- 
ing he was promoted, along with Viscount Hyde (afterwards 
earl of Rochester) and the earl of Sunderland, to the chief 
management of affairs. Though he voted for the Exclusion 
Bill in 1680, he was continued in office after the dismissal 
of Sunderland, and in September 1684 he was created 
Baron Godolphin of Rialton, and succeeded Rochester as 
first lord of the treasury. After the accession of James 11. 
he was made chamberlain to the queen, and, along with 
Rochester and Sunderland, enjoyed the king’s special con- 
fidence. In 1687 he was named commissioner of the 
treasury. He was one of the council of five appointed by 
King James to represent him in London, when he went to 
join the army after the landing of William prince of Orange 
in England, and, along with Halifax and Nottingham, be 
was afterwards appointed a commissioner to treat with the 
prince. On the accession of William, though he only 
obtained the third scat at the treasury board, he had 
virtually the chief control of affairs. He retired in March 
1690, but was recalled on the November following, and 
appointed first lord. While holding this ofiice he for several 
years continued, in conjunction with Marlborough, a 
treacherous intercourse with James XL, and is said even to 
have anticipated Marlborough in disclosing to James in- 
telligence regarding the intended expedition against Brest. 
After Fenwick’s confession in 1696 regarding the Assassina- 
tion Plot, Godolphin, who was compromised, was induced 
to tender his resignation ; but when the Tories came into 
power in 1700, he was again appointed lord treasurer, and 
retained ofi'ce for about a year. Though not a favourite 
with Queen Anno, he was, after her accession, appointed to 
his old office, on the strong recommendation of Marlborough. 
He also in 1704 received the honour of knighthood, and in 
December 1706 he was created Viscount Rialton and Earl 
of Godolphin. The influence of the Marlboroughs with the 
queen was, however, gradually snpplanted by that of Mrs 
Masbam and Harley earl of Oxford, and with the fortunes 
of the Marlboroughs those of Godolphin were indissolubly 
united. The services of both were so appreciated by the 
nation that they were able for a time to regard tbe loss of 
the queen’s favour with indifference, and even in 1708 to 
procure the expulsion of Harley from office ; but after the 
Tory reaction which followed the impeachment of Dr 
Sacheverel, the queen made use of the opportunity to take 
the initiatory step towards delivering herself from tbe irk- 
some thraldom of Marlborough by abruptly dismissing 
Gk)dolphin from office, 7th August 1710. He died 15th 
September 1712. 
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Godolphin owed his rise to power and his continuance 
in it under four sovereigns chiefly to his exceptional mastery 
of financial matters ; for if latterly he was in some degree 
indebted for his promotion to the support of Marlborough, 
he received that support mainly because Marlborough recog- 
nized that for the prosecution of England’s foreign wars 
his financial abilities were uii indispensable necessity. He 
was cool, reserved, and cautious, but LLs prudence was less 
associated with high sagacity than traceable to the weak- 
ness of bis personal antipathies and prejudices, and his 
freedom from political predilections. J^erhaps it was his 
unlikeness to Marlborough m that moral cliaracteristic 
which so tainted Mailborough’s greatness tliut rendered 
possible between them a friendship so intimate and undis- 
turbed: he was, it would a[)pear, exceptionally devoid 
of the passion of avarice ; and so little advantage did he 
take of his opportuniticB of aggrundizeinent that, though 
his style of living was unostentatious,— and in connexion 
with his favourite pastimes of horse-racing, card-playing, and 
cockfighting he gained perhaps more than he lost, — all 
that he left behind him did not, according to tbe duchess 
of Marlborough, amount to more than £12,000. His 
treacherous intercourse with James XL was doubtless 
largely due to tbe spell of Marlborough’s infiuonce ; but in 
case it indicates that, if in other res|)ects his political 
conduct was upright and trustworthy, this is to be accounted 
for by his prudence and certain other mental peculiarities, 
rather than by the strength of his moral principle or his 
keen sense of honour. Uis son and successor Francis, who 
hadmairied Henrietta, eldest daughter of the duke of Marl- 
borough, in 1698, died in 1766, leaving no male issue. 

GODOY. See Aloudia. 

GODWIN, Francis (1561-1633), son of Dr Godwin, 
bisbopof Bath and Wells, was born at Haviugtou in North 
amptonshire in 1561. He was elected student of Christ 
Church, Oxford, in 1578, took his bachelor’s degree in 1580, 
and that of master in 1583. Entering holy orders, ho 
became successively rector of Sampfurd-Orciiis in Somerset- 
shire, and vicar of Weston-in-Zoyland in the same county. 
In 1587 he was appointed subdean of Exeter. Having 
turned bis attention to the subject of British antiquities, he 
became acquainted with Camden, whom in 1590 he accom- 
panied in a journey through Wales. He was created bachelor 
of divinity in 1593, and doctor In 1595. In 1601 he pub- 
lished his Catalogue of the Bishops of England since the first 
jd anting of the Christian Beligion in this Island^ a work 
which procured him in the same year the bishopric of 
Llandaff from Elizabeth. A second edition appeared in 
1615, and in 1616 he published an edition in Latin with a 
dedication to King James, who in the following year con- 
ferred upon him the bishopric of Hereford. The work was 
republished, with a continuation by Dr Richardson, in 1743. 
In 1616 Godwin published Rerum Anglicarum, Heniico 
VIII,y Edtoardo F/., et Maria regnantihus^ Annales^ which 
was afterwards translated and published by his son under the 
title Annates of England^ 1630. The last of his works pub- 
lished before his death, which took place in 1 633, was Com- 
putation of the value of the Roman Sesterce and Attic Talent^ 
which appeared in 1630. He is also the author of a some- 
what remarkable story, published posthumously in 1638, 
and' entitled The Man in the Moouy or a Discourse of a 
Voyage thither^ by Domingo Gonsales^ written apparently 
sometime between the years 1599 and 1603. In this pro- 
duction Godwin not only declares himself u believer in the 
Copemican system, but adopts so far the principles of the 
law of gravitation by supposing that the earth’s attraction 
diminishes with the distance. The work, which displays 
considerable fancy and wit, was translated into French, and 
was imitated in several important particulars by Cy^o de 
Bergerac, from whom Swift obtained valuable hints in 
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writing his voyage to Laputa. Another work of Godwin’s, 
S^unciut Inanimate in Utopia, originally published in ld29, 
but snbsequently suppressed, seems to have been the proto- 
type of Wilkins’s Mercury, or Secret and Swift Mteemger, 
which appeared in 1641. Godwin’s pamphlet was again 
published in 1657. 

GODWIN, Maey Wollstonecraft (1769-1797), an 
English authoress of the last century, was bom at Boston, 
on April 27, 1759. Her family was of Irish extraction, 
and Mary’s grandfather, who was a respectable manufac- 
turer in Spitalfields, realised the property which his son 
squanderecL Her mother, whose maiden name was Dixon, 
was Irish, and of good family. Mr Wollstonecraft, after 
dissipating the greater part of his patrimony, tried to earn 
a living by farming, which only plunged him into deeper 
difficulties, and he led a wandering, shifty life. The 
family roamed from Hoxton to Edmonton, to Essex, to 
Beverley in Yorkshire, to Laughame, Pembrokeshire, and 
back to London again. 

After Mrs Wollstonecraft’s death in 1780, soon followed 
by her husband’s second marriage, the three daughters, 
Mary, Everina, and Eliza, sought to earn their own liveli- 
hood. The sisters were all clever women, — Mary and Eliza 
far above the average, — but their opportunities of culture 
had been few. They turned their thoughts towards the 
profession of teaching, and Mary, the eldest, was to make 
the first venture. She went in the first instance to live 
with her friend Fanny Blood, a girl of her own age, whose 
father, like Wollstonecraft, was addicted to drink and 
dissipation. As long as she lived with the Bloods, Mary 
helped Mrs Blood to earn money by taking in needle>work, 
while Fanny painted iti water-colours. Everina went to 
live with her brother Edward, and Eliza made a hasty and, 
as it proved, unhappy marriage with a Mr Bishop. All the 
Wollstonecraft sisters were enthusiastic, excitable, apt to 
exaggerate trifies, and to magnify inattentions into slights; 
and Eliza had the family temperament in excess. Bishop 
was a man of violent temper, and when his wife’s reason 
had almost given way under the miseries of her married 
life, Mary resolved to find some means of supporting her, 
and arranged her secret and sudden flight. A legal sepani' 
tion was afterwards obtained, and the sisters, together with 
Fanny Blood, took a house, first at Islington, afterwards 
at Newington Green, and opened a school, which was 
carried on with indifferent success for nearly two years. 
Daring their residence at Newington Green, Mary was in- 
troduced to Dr Johnson, who, as Godwin tells us, ^Hreated 
her with particular kindness and attention.’* 

In 1785 Fanny Blood married Hugh Skeys, a merchant, 
and went with him to Lisbon, where she died in child- 
bed after sending for Mary to nurse her. '*The loss of 
Fenny,” as she said in a letter to Mrs Skeys’s brother, 
George Blood, was sufficient of itself to have cast a cloud 
over my brightest days. ... 1 have lost all relish for 
pleasure, and life seems a burden almost too heavy to be 
endured.” Her first novel, Mary, a Fiction, written in 
1787, was intended to commemorate her friendship with 
Fanny. After closing the school at N ewington Green, Maiy 
obtained a situation as governess in the family of Lord 
Kingsborough, in Ireland, which she held for nearly a year. 
Her pupils were much attached to her, especially Margaret 
King, afterwards Lady Mountcashel; and indeed I^dy 
Kingsborough gave the reason for dismissing her that the 
children loved their governess better than their mother. 
Mary now resolved to devote herself to literary work, 
and she was encouraged in this purpose by Johnson, the 
publisher in St Paul’s Churchyard, in whose house she 
resided for a few weeks, before she obtained lodgings in 
George Street, Blaokfriars. She acted as Johnson’s 
literary adviser, and undertook translations, chiefly from 
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the French. Mary, a FictUm, the story already mentioned, 
was not published till 1796. The EUmewU of Morality, 
an old fashioned book for children, and LavaWs Phyeiog- 
nomy, were among her translations. Her Original Storice 
from Real Life were published, with illustrations by 
Blake, and in 1792 appeared A yindkaHon of the Righte 
of Woman, the work with which her name is always 
associated. 

It is not among the least oddities of this book that it is 
dedicated to M. Talleyrand P4rigord, late bishop of Autun. 
Mary Wollstonecraft still believed him to be sincere, and 
working in the same direction as herself. In the de- 
dication she states the “main argument” of the work, 
“built on this simple principle that, if woman be not pre- 
pared by education to become the companion of man, she 
will stop the progress of knowledge, for truth must be 
common to all, or it will be inefficacious with respect to its in- 
fluence or general practice.” In carrying out this argument 
she used extraordinary plainness of speech, and it was this 
that caused all, or nearly all, the outcry. For she did not 
attack the institution of marriage, nor assail orthodox 
religion ; her book was really a plea for equality of edu- 
cation, passing into one for state education and for the 
joint education of the sexes. It was a protest against the 
assumption that woman was only the plaything of man, 
and she asserted that intellectual companionship was the 
chief, as it is the lasting, happiness of marriage. It may, 
however, be admitted that she discussed some subjects, not 
usually mentioned in print, with a certain want of reticence 
and delicacy. She dealt directly with dangerous and ex- 
plosive questions, incidentally upheld greater freedom of 
divorce, and denied the eternity of the torments of hell. 

Mrs Wollstonecraft, as she now styled herself, desired to 
watch the progress of the Revolution in France, and went 
to Paris in 1792. Godwin, in bis memoir of his wife, con- 
siders that the change of residence may have been prompted 
by the discovery that she was becoming attached to Fuseli, 
but there is nothing to confirm this surmise ; indeed, it 
was first proposed that she should go to Paris in company 
with him and his wife, nor was there any subsequent 
breach in their friendship. She remained in Paris during 
the Reign of Terror, when communication with England 
was difficult or almost impossible, Some time In the 
spring or summer of 1793 Captain Gilbert Imlay, an 
American, became acquainted with Mary — an acquaintance 
which ended in a more intimate connexion. There was no 
legal ceremony of marriage, and it is doubtful whether such 
a marriage would have been valid at the time ; but she 
passed as Imlay’s wife, and her brother, Charles Wollstone- 
craft, wrote from Philadelphia that he had seen a gentleman 
who informed him “that Mary was married to Captain 
Imlay of this country.” Imlay himself terms her in « 
legal document, “ Mary Imlay, my best friend and wife,” 
and she believ^ that his love, which was to her sacred, 
would endure. In August 1793 Imlay was called to Havre 
on business, and was absent for some months, during 
which time most of the letters published after her death by 
Godwin were written. Towards the end of the year she 
joined Imlay at Havre, and there in the spring of 1794 
she gave birth to a girl, who received the name of Fanny, 
in memory of the dear friend of her youth. Imlay became 
Involved in a multitude of speculations, wbid rendered him 
restless and dissatisfied, and his affe^ion for Mary and 
their child was already waning. He left her for some 
months at Havre, and when he allowed her to join him in 
England, it appears from her letters that she went with a 
heavy heart and forebodings of sorrow. In June 1796, in 
less than two months after their reunion, Maty again left 
England for Norway, empowered by the document in which 
Imlay calls her his wife, to act for him in his business 
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falatioDB with Norwegian timber merohanta. Her Later% 
fr<m Norway^ diTested of all personal detulsi were i^ter- 
wards puUiAed. She returned to England late in 1795« 
wd found letters awaiting her from Imlay^ intimating 
intention to separate from heri and offering to settle an 
annuity on her and her child For herself she rejected this 
offer with scorn : From yon,” she wrote, 1 will not 
receive anything more. I am not sufficiently humbled to 
depend on your beneficence.” They met again, and for a 
short time lived together, until the discovery that he was 
carrying on an intrigue under her own roof drove her to 
despair, and she attempted to drown herself by leaping 
from Putney bridge, but she was rescued by watermen. 
Imlay now completely deserted her, although she continued 
to bear his name. 

In 1796, when Mary Wollstonecraft was living in 
London, supporting herself and her child by working, as 
before, for Mr Johnson, she met William Godwin. A 
friendship sprang up between them, — a friendship, as he 
himself says, which melted into love.” Godwin states 
that “ ideas which he is now willing to denominate prejudices 
made him by no means willing to conform to the ceremony 
of marriage;” but these prejudices were overcome, and 
they were married at St Pancras Church on March 29, 
1797. And now Mary had a season of real calm in her 
stormy existence. Godwin, for once only in his life, 
was stirred by passion, and his admiration for his wife 
equalled his affection. But their happiness was of short 
duration. A daughter, Mary, afterwards the wife of Percy 
Bysshe Shelley, was bom August 30, 1797. At first all 
seemed to go well, but unfavourable symptoms set in, and on 
September 10th, the mother, after enduring all her sufferings 
with unvarying gentleness and sweetness of temper, passed 
away. She was buried in the churchyard of Oid St Pancras, 
but her remains were afterwards removed by Sir Percy 
Shelley to the churchyard of St Peter’s, Bournemouth. 

Her priucl^ published works are as follows:— on the 
EdUicaUon Daughters^ 1787; The Female Reader (selections), 
1789 ; Original Stories from Real Life^ 1791 ; An Historical and 
Moral View of iKe Origin and Progress of the French RevohUion^ 
and the Efeie it has produced in Europe^ yol. I. (no more pub- 
lishod), 1790; Vindication of the Rights of fVowan, 1792; Vindi- 
cation qf the Rights of Ma% 1793 ; Mary^ a Fiction^ 1790; LcUers 
MoritUn during a Short Residence tn Siaeden, Norway ^ and iMtn- 
mark, 1796 ; Posthwfious fVorks, 4 vols., 1798. It is impossible to 
trace the many articles contributed by her to periodical literature, 
or to identify the translations executed for Mr Johnson. A memoir 
of her life was published by Godwin soon after her decease. A large 
portion of the work, IVilliam Godwin, hie Friende and Contempo^ 
raries, was devoted to her, and a new edition of the Zettere to Jnilay, 
London, 1879, of which the Ant edition was published by Godwin, 
is prefaced by a somewhat fuller memoir. (C. K. P.) 

GODWIN, William (1766-1836), an English political 
writer, historian, novelist and dramatist, was born March 
3, 1756, at Wisbeach in Cambrldgesbire, at which place his 
father was a Nonconformist minister. His family came on 
both sides of worthy middle-class people, able to trace their 
descent in the same level of society for about 150 years; 
and it was probably only as a joke that Godwin, a stem 
political reformer and pbilosopbical radical, attempted to 
trace his pedigree to a time before the Norman conquest 
and the great Earl Godwine. His father was a cold and 
dull man, bis mother uneducated, but clever, shrew^ and 
full of sound common sense. Both parents were Calvinists : 
the father strict in observances beyond what was even then 
ordinary; the mother regretting in Godwin’s maturer years, 
and when some of her sons bad turned out ill, that she had 
given birth to so many children, who, as she thought, were 
heirs of damnation. Mr Godwin, senior, died young, and 
never inspired love or much regret in his son ; but in spite 
of wide differences of opinion, the most tender affection 
ilwajrs subsisted between l^IIiam Godwin and hie mother, 
until her death at an advanced age. 
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William Godwin was educated for his father’s profession, 
and was at first more Calvinistic than his teachers, becom« 
ing a Saudemanian, of which sect he says, that they were 
the followers of a celebrated north-conn txy apostle fOlas], 
who after Calvin had damned ninety-nine in a hunared of 
mankind, has contrived a scheme for damning nine^-nine 
in a hundred of the followers of Calvin.” 

He officiated as a minister at Ware, Stowmarket, and 
Beaconsfield. At the second of these places the teachings 
of French Reformers were brought before him by a friend, 
and these, while they intensified his political, undermined 
his religious opinions. He came to London, still nominally 
a clergyman, to set about the work of the regeneration of 
society with his pen — a real enthusiast, who, theoretically, 
shrank from no conclusions from the premises which he 
laid down. These were the principles of the Encyclopedists, 
and his own aim was the complete overthrow of all existing 
institutions, political, social, and religious. He believed, 
however, that calm discussion was the only thing needful 
to carry every change, and from the beginning to the end 
of his career he deprecated every approach to violence. He 
was, like Bentham — whom, however, he does not seem to 
have influenced or been influenced by — a phUosopbic radi- 
cal in the strictest sense of the term. 

His first published work was an anonymous Life qf Lord 
Chatham ; the first to which he gave his name was still 
nominally clerical. Under the inappropriate title Sketcloee 
of History, he published six sermons on the characters of 
Aaron, Hazael, and Jesus, in which, though writing in the 
character of an orthodox Calvinist, he enunciates the preg- 
nant proposition, God himself has no right to be a tyrant.” 
This was published in 1782, and for the next nine years he 
wrote largely in the Annuttl Register and otlier (leriodicalB, 
producing also three novels, which have more comjdetely 
vanished from the world than even the contributions to 
reviews. They were probably not worth preserving, but 
the Sketches of English History” written for the Anuua/ 
Reyvsler from 1785 onward still deserve study. He 
joined a club called the Revolutionists, and associated 
much with Lord Stanhope, Horne Tooke, Holcroft, and 
others, who, from their political principles and activity, 
were obnoxious to men in power. It is perhaps needless 
to say that the title of reverend” dropped off from him 
without difficulty, and with no sense of discordance be- 
tween the old and the new. Doubt and change never 
seem to have brought with them any keen sense of pain 
or outrooting. The equable calm of a cold temperament 
preserved him from much which affects warmer natures ; 
but be also knew that be was at all times seeking after 
truth, and striving for what seemed right ; and while such 
an one can scarcely be called modest, be is preserved for 
many qualms which affect more nervous and more self- 
distrustful persons. 

In 1793 Godwin published his great work on political 
science, The Inquiry concerning Political Justice, and its 
Influence on General Virtue and Happiness, Although 
this work is little known and less read now, it was one of 
the epoch-making books of English thought. Godwin 
could never have been himself a worker on the active stage 
of life. But he was none the less a power behind the 
workers, and Pdiliccd Justice takes its place with Milton’s 
Speech for Unlicensed Printing, with Locke’s Essay on 
Education, with Rousseau’s £m%le, among the unseen levers 
which have moved the changes of the times. It is there- 
fore necessaiy to speak of this book more particularly. 
By the words “ political justice ” the author meaut “ the 
adoption of any principle of morality and truth into the 
practice of a community,” and the work was therefore an 
inquiry into the principles of society, of government, and 
of morala. For many years Godwin had been ‘^satisfied 
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that monarchy was a species of government nnavoidably 
irrupt, ’’and from desiring a government of the simplest con- 
struction, he gradually came to consider that ^^govemment 
by its very nature counteracts the improvement of original 
mind.” Believing in the perfectibility of the race, that 
there are no innate principles, and therefore no original 
propensity to evil, he considered that our virtues and our 
vices may be traced to the incidents which msdce the history 
of our lives, and if these incidents could be divested of 
every improper tendency, vice would be extirpated from the 
world.” AU control of man by man was more or less in- 
tolerable, and the day would come when each man, doing 
what seems right in his own eyes, would also be doing 
what is in fact best for the community, because all will be 
guided by principles of pure reason. But all was to be 
done by discussion, and matured change resulting from dxs- 
cuBSLon. Hence, while Godwin thoroughly approved of the 
philosophic schemes of the precursors of the Hevolution, he 
was as far removed as Burke himself from agreeing with 
the way in which they were carried out. So logical and 
uncompromising a thinker as Qodain could not go far in 
the discussion of abstract questions without exciting the 
most lively opposition in matters of detailed opinion An 
affectionate son, and ever ready to give of his hard-earned 
income to more than one ne’er do well brother, he main- 
tained that natural relationship had no claim on man, nor 
was gratitude to parents or benefactors any part of justice 
or virtue. In a day when the penal code was still 
extremely severe, he argued gravely against all punishments, 
not only that of death. Property was to belong to him 
who most wants it ; accumulated property was a monstrous 
injustice. Hence marriage, which is law, is the worst of all 
laws, and property the worst of all properties. A man so 
passionless as Godwin could venture thus to argue without 
suspicion that he did so only to gratify his wayward desires. 
Portions of this treatise, and only portions, found ready 
acceptance in those minds which were prepared to receive 
them. Perhaps no one received the whole teaching of the 
book. But it gave cohesion and voice to philosophic radi- 
calism ; it was the manifesto of a school without which the 
milder and more creedless liberalism of the present day had 
not been. Godwin himself in after da 3 rs modified his com- 
munistic views, but his strong feeling for individualism, his 
hite of all restrictions on liberty, his trust in man, his faith 
in the power of reason remained ; it was a manifesto which 
enunciated principles modifying action, even when not 
wholly ruling it 

In May 1794 Godwin published the novel of CaUh 
Williams, or Things as they are, a book of which the politi- 
cal object is overlooked by many readers in the strong 
interest of the story. It is one of the few novels of that 
time which may be said still to live. A theorist who 
lived mainly in his study, Godwin yet came forward boldly 
to stand by prisoners arraigned of high treason in that 
same year — 1794. The danger to persons so charged was 
then great, and he deliberately put himself into this same 
danger for his friends. But when his own trial was dis- 
cussed in the Privy Council, Pitt sensibly held that 
Political Justice, the work on which the charge could 
best have been founded, was priced at three guineas, and 
could never do much harm among those who had not three 
shillings to spare. 

From this time Godwin became a notable figure in London 
society, and there was scarcely an important person in poli- 
tics, on the liberal side, in literature, art, or science, who 
does not appear familiarly in the pages of Godwin’s singular 
diaiy. For forty-eight yeai^ beginning in 1788, and con- 
tinuing to the very end of his life, Godwin kept a record of 
evexy day, of the work he did, the books he read, the friends 
he saw. Condensed in the highest degree, the diary is yet 
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easy to read when the style is once mastered, and it is a great 
help to the understanding of his cold, methodical, unimpas- 
sioned characters. He carried his method into every detail 
of life, and lived on his earnings with extreme frugality. 
Until he made a large sum by the publication of PMtical 
Justice, he lived on an average of £120 a year. In 1797, 
the intervening years having been spent in strenuous 
literary labour, Godwin married Mary Wollstonecraft (see 
last artide). Since both held the same views regard- 
ing the slavery of marriage, and since they only married at 
all for the sake of possible offspring, the marriage was con- 
cealed for some time, and the happiness of the avowed 
married life was very brief. Mrs Godwin died in giving 
birth to a daughter, afterwards the second wife of Percy 
Bysshe Shelley, on September 10, 1797, leaving Godwin, 
prostrated by affliction, and with a charge for which he was 
wholly unfit — ^his own little daughter Mary, and her step- 
sister, Fanny Imlay, who ever afterwards bore the name of 
Godwin. His unfitness for the cares of a family, far more 
than love, led him to contract a second marriage with Mrs 
Clairmont, in 1800. She was a widow with two children, 
energetic and painstaking, but a harsh stepmother; and it 
may be doubt^ whether the children were not worse off 
under her care than they would have been under Godwin’s 
neglect. The second fiction which proceeded from Godwin’s 
pen was called St Leon, and published in 1799. It is 
chiefly remarkable for the beautiful portrait of Marguerite, 
the heroine, which was drawn from the character of his 
own wife. 

The events of Godwin’s life were few. Under the advice 
of the second Mrs Godwin, and with her active co-operation, 
he carried on business as a bookseller under the pseudonym 
of Edward Baldwin, under which name he published seve- 
ral useful school-books and books for children, some by 
Charles and Mary Lamb. But the speculation was unsuc- 
cessful, and for many years Godwin struggled with constant 
pecuniary difficulties, for which more than one subscription 
was raised by the leaders of the Liberal party, and by 
literary men. In bis later years the Government of Earl 
Grey conferred upon him the office known as Yeoman 
Usher of the Exchequer, ” to which were attached apart 
ments in Palace Yard, where he died in the full posses 
sion of bis faculties, April 7, 1836, having completed his 
eightieth year. 

In his own time, by his writings and by his conversation, 
Godwin had a great power of influencing men, and especially 
young men. Though his character would seem, from much 
which is found in bis writings, and from anecdotes told by 
those who still remember him, to have been unsympathetic, 
it was not so understood by enthusiastic young people, who 
hung on his words as those of a prophet. The most remark- 
able of these was Percy Bysshe Shelley, who in the glowing 
dawn of his genius turned to Godwin as his teacher and 
guide. The last of the long series of young men who sat 
at Godwin’s feet was Edward Lytton Bulwer, afterwards 
Lord Lytton, whose early romances were formed after those 
of Godwin, and who, in Eugene Aram, succeeded to the 
story as arranged, and the plan to a considerable extent 
sketched out, by Godwin, whose age and failing health 
prevented him from completing it. 

Godwin’s more important works are — Inquiry concerning 
PMieal Judies, and us Jnjlumee on Qensral Virtue and Hapfiness, 
1798; Things as they are, or the Adventures of Caleb IVilliams, 
1794; The Inquirer, a series Essays, IW\ Memoirs of (he Author 
qf the Bights of Woman, 1798 ; 8t Leon, a Tale of the BixUenth Cen- 
tury, 1799; Antonio, a Tragedy, 1801; The Life ^ Chaucer, 1808; 
FleUumod,aybvel,l605; Faulkner, a Tragedy,\m\ BesayonS^U 
ehree, 1809 ; lAvee of Edward and John PhUipe, the N^hews y 
Milton, 1819; Mandeville, a Tale qf the Times qf Cromtoell, 1817; 
History gfUwifmmonvjealth, 1824-1828; Cloudesley, a Novel, 1880; 
ThouAtgt^ jfeSif a seriee qf Essays, 1881 ; Lives qfths Necroman* 
eerib A vdume of essays was alao collected from his papers 
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•nd pablished in 1878, as left for publication by bis daughter Hn 
Shelley. Many other short and anonymous works proceeded from 
his ever busy pen, but many are irrecoverable, and all are forgotten. 
Godwin’s pla^ in literature is permanent, in that he produ^ one 
work which proved eflective in changing the course ox thought in 
its time, but not permanent in the sense that his writings will 
continue to be widely read. His life was published in 1876 in two 
volumes, under the title WiUiam Godwin^ hia FrUnda and Con- 
Umporariea^ by C. Kemn Paul Tlie best estimate of his literary 
position is that given by Mr Leslie Stephen in his EnglUh Thought 
in ihe 18fA Century. (C. K. P.) 

GODWIN E, son of Wulfnoth, earl of tbe West-Sazons, is 
the leading Englishman in the first half of the 11th century, 
and he holds a special place in English history generally. 
He is the first Englishman who plays the part of a minister 
and parliamentary leader, of one high in office under the 
crown who at the same time sways the assemblies of the 
nation by his power of speech. Such a position was per- 
fectly possible before the Norman Conquest; it did not 
again become possible for some ages. Godwins appears as 
the chief champion of England against Norman influence, 
and as the father of the last English king of the native 
stock. In these two characters he drew on himself the 
fullest bitterness of Norman hatred ; and to this hatred is 
doubtless largely, though not wholly, owing the extraor- 
dinary contr^iction with which the chief events of his life 
are told, and the amazing slanders which have been heaped 
upon his memory. 

His birth and origin are utterly uncertain. The highest 
authorities, the contemporary English Chronicles, are silent 
There are two alternative statements, which are seemingly 
quite irreconcilable, but either of which alone would have 
much to be said for it By putting together certain 
passages in the English Chronicles, in Domesday, and in the 
will of the iEtheling ^Ethelstan, son of King iEthelred, a 
strong presumption is raised that God wine was the sun 
of Wulfnoth the South-Saxon who was outlawed in 1009, 
and that his services in the war agtxinst Cnut were doomed 
to entitle him to a restitution of his father’s forfeited lands. 
There is no direct statement to this effect, but a number of 
undesigned coincidences point towards such a belief. On 
the other hand, there is a story which appears in various 
quarters, and which seems to come from more than one in- 
dependent source, which makes Qodwine’s father Wulfnoth 
a churl somewhere on the borders of Gloucestershire and 
Wiltshire, and which makes Godwine win the favour of the 
Danish earl Ulf by showing him his way after the battle 
of Sherstone in 1016. A third account connects Oodwine 
with the family of Eadric the traitor of iEthelred’s day ; 
but this version seems at once to be impossible to reconcile 
with either of the other two stories, and to rest on less 
authority than either. 

But, whatever was Godwine’s origin, there is no doubt 
that, according to Cnut’s rule of preferring Englishmen to 
high office, he rose to power very early in that king’s reign. 
He was an earl in 1018. The next year he distinguished 
himself at the head of the English troops in Cnut’s Northern 
wars, and received in marriage Oytha, the sister of the 
king’s brother-in-law Earl Ulf. In 1020 he became earl 
of Sie West-Saxons, that is, of all England south of the 
Thames, a new office, doubtless connected with Cnut’s fre- 
quent absences from England. All this again is not in 
the Chronicles, though particular points are incidentally 
confirmed by them. Still this stage of his history seems to 
bo fairly made out from other sources. 

From Cnut’s death in 1035 the events of Godwine’s life 
are recorded in the Chronicles, often with great minuteness. 
Much is also learned from the contemporary biographer of 
Eadward. He asserted the claims of Hartbaenut, the son of 
Cnut and Emma, to the crown of his father ; but he had to 
consent to a division of the kingdom, and could only secure 
Wessex for Hartbaenut, while Hamid reigned in Northum- 
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berland and Mercia. He then acted as tbe chief minister of 
Emma, while she was regent on behalf of Hartbaenut durixfg 
his first reign. During this time the iEthelin^ Alfred, son of 
iEthelred and Emma, landed in England in the hope of 
winning back his father’s crown; but coniiug into the 
power of Harold, he was blinded by his order, and died of 
his wounds. Oodwine was said to have betrayed iElfred 
to Harold, and the charge was eagerly seized upon by the 
Norman writers. But it was not invented by them. At 
the beginning of Harthaenut’s second reign in 1040, 
Godwine was furinally accused of the death of iElfred, and 
was regularly tried and acquitted. His guilt is asserted in a 
poem inserted in one of the Chronicles, but the words which 
tell against him are carefully altered in another version. 
The story is told with great confusion and contradiction, 
and the version unfavourable to Godwine seems to be incon- 
sistent with his position at the time os minister, not of 
Harold, to whom he is said to have betrayed iElfred, but 
of Hartbaenut, whose kingship seems to be forgotten in the 
story. Godwine remained in |)Owcr during the reigns of 
Harold and Hartbaenut, and on tlie death of the last-named 
king in 1042, he was foremost in promoting the election of 
Eadward, the son of ACthelred and Emma, to the vacant 
throne. As earl of the West-Saxons he was the first man 
in the kingdom, but his power was still balanced by that 
of the other great earls, Loofric in Mercia and Siward in 
Northumberland. His sons Swegen and Harold, together 
with Beorn, the nephew of his wife Gytha, were promoted 
to earldoms (1043>-1045), and his daughter Eadgyth was 
married to the king (1045). We hear much of his good 
and strict government of his earldom, and of his influence 
with the king and with the whole nation, lie was not, 
however, all-powerful ; in one very remarkable case, which 
is most instructive as a piece of constitutional history, he 
w'as out-voted in the witenagemdt on a question of foreign 
policy, In 1047, when his wife’s nephew Swegen Estrith- 
son, now king of the Danes, was at war with Magnus of 
Norway, Godwine proposed to help Swegen with fifty ships ; 
but tbe notion was opposed by Leofric, and ** all folk ” ac- 
cepted the amendment of tbe Mercian earl. Godwine had 
also to strive against the king’s fondness for Normans and 
other strangers, above all in tlio disposal of ecclesiastical 
offices. Godwine’s policy, in this and in other matters, was 
opposed to all French connexions of every kind. Next to 
Englishmen he favoured natives of the kindred Continental 
lands, and he supi>orted a policy of alliance with the empire 
and its prince.s. In all this, at home and abroad, he had 
specially to withstand the influence of the king’s Norman 
favourite Robert of Jumidges, appointed bishop of London 
in 1044 and archbishop of Canterbury in 1051. Godwine 
was supported by the English bishops Stigand of Winches- 
ter and Lyfing of Worcester. The appointment of Robert 
to the archbishopric marks the decline of Gudwine’s power ; 
the foreign influence was now at its height, and the English 
earl was to feel tbe strexigth of it 

In the course of 1051 a series of outrages committed by 
the king’s foreign favourites led to a breach between the 
king and the earl. The king's brother-in-law, Eustace 
count of Boulogne, returning with his followers from a visit 
to the king, tried to obtain quarters by force in the houses 
pf the burgesses of Dover. An Englishman who withstood 
them w^as killed ; a fight followed, in which the count and 
Lis comi^any were driven out of the town. The king, hear- 
ing the tale from Eustace, bade Godwine inflict military 
chastisement on the townsmen ; the earl refused, and de- 
manded a fair trial of the charge before the witan. About 
the same time men’s minds were stirred by the outrages of 
several Normans who had received estates in Herefordshire. 
The influence of the archbishop was used against Godwine, 
and he was summoned to appear before the witan at 



720 GOD. 

Oloaoester ai a oriminaL He and his sons now gathered 
tile whole force of their earldoma, and marched towards 
Qlouoester in arms. They demanded the surrender of Count 
Snstace and of the other strangers who had done outrages, 
whether at Dover or in Herefo^hire. The king called the 
other earls to his help ; war was hindered by the mediation 
of Leofric, and matters were adjourned to another meeting 
in London. There the king appeared with an army; 
Oodwine and his sons were arraigned as criminals, and, on 
refusing to appear without a safooondnct, were outlawed. 
Oodwine and his whole family now left the kingdom, except 
his daughter, the Lady Ead^h, who was banish^ from 
court to the monastery of WherwelL The foreign favour- 
ites of the king were now supreme. 

The next year the tide turned ; the feeling of the nation 
showed itself in favour of Oodwine. When his petition for 
a removal of his outlawry was refused, he came back from 
his shelter in Flanders at the head of a fleet In most 
parts of England he was welcomed ; he sailed up the 
Thames to London ; the army gathered by the king refused 
to flght against him ; and, in a great meeting outside the 
walls of London, he and his family were restored to 
all their offices and possessions, and the archbishop and 
many other Normans were banished. Oodwine’s friend 
Stigand succeeded to the archbishopric. The next year 
Godwine was smitten with a fit at the king’s table, and died 
three days later, April 15, 1052. His death was worked up 
into a fabulous tale by his Norman enemies. 

The patriotism and good government of Godwine are un- 
doubted ; but it is plain that he accumulated vast wealth 
for himself. Sometimes, it was said, he showed little re^rd 
to the rights of the church ; but in the only case where 
we hear both sides, that of some lands in Kent disputed 
between him and the Norman archbishop, it appears that 
he had a legal claim. It is much more certain that he was 
unduly bent on the promotion of his own family. His 
eldest son Swegen gave great and deserved oifence by the 
seduction of Eadgifu, abbess of Leominster, and still more 
by the treacherous murder of his cousin Beorn. He was out- 
lawed, but was afterwards restored to his earldom. He accom- 
panied his father to Flanders, but did not come back, having 
gone on a pilgrimage to Jerusalem, on his return from which 
he died. Of his other sons, the second, Harold, succeeded 
Godwine in his earldom and Eadward in his kingdom; 
Tostig, Gyrth, and Leofric, all earls, play a part in the later 
history; Wulfnoth, the youngest, was a captive of William. 
Of his daughters the Lady Eadgyth survived her father, 
husband, and brother, and lived in great honour under the 
Conqueror. The others were Gunhild and iElfgifu, the latter 
of whom appears in the story of Harold’s oath to William. 

See the E^lish ChroDiclcs and Florence of Worcester, 1085-52 ; 
the Life of &dward, published in the Chronicles and Memorials ; 
the Encomium Emmm or O^sta Cnutonu, published by Forts, and 
elsewhere ; various notices in Dome<iday, and in the writers of the i 
time generally. All the pass^es, historical and legendary, bearing 
on Goawine’s life, are collected and examined in the appendices to 
Freeman’s Miitory qf the Eorman Conqtust, vols. i. il (£. A. F.) 

GK)DWIT, a word of unknown origin, the name com- 
monly applied to a marsh-bird in great repute, when 
fattened, for the table, and formerly abundant in the fens 
of Norfolk, the Isle of Ely, and Lincolnshire. In Turner’s 
days (1544) it was worth three times as much as a Snipe, 
and at the same period Belon said of it — ** O’est vn Oysean 
es delioes des Fran^oys.” Casaubon, who Latinized its name 
ingenium ” {Ephmeridei^ 19th September 1611), was 
told by the omilhotrophasue'' he visited at Wisbech that 
in London k (etched twenty pence. Its fame as a delicacy 
is perpetuated by many later writers, Ben Jonson among 
them, and Pennant says that in his time (1766) it sold for 
half-arcrown or five shillings. Under the name Godwit two 
perfectly distinct species of British birds were inoloded, 
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bat that which seems to have been especially prised is 
known to modem ornithologists as the Black-tailed Godwil^ 
Limoea asgoeephala^ formerly called, from its loud cry, a 
Yarwhelp,^ Shrieker, or Barker, in the districts il 
inhabited. The practice of netting this bird in large num- 
bers daring the spring and summer, coupled with the 
gradual redamation of the fens, to which it resorted, has 
now rendered it but a visitor; and it probably ceased from 
breeding regularly in England in 1824 or thereabouts, 
though under favourable conditions it may have occasionally 
laid its eggs for some thirty years later or more (Stevenson, 
Birde of Eorfolk, ii. p. 250). This Godwit is a species of 
wide range, reaching Iceland, where it is called Jardreeka 
( » earth-raker), in summer, and occurring numerously, it is 
said, in India in winter. Its chief breeding-quarters seem 
to extend from Holland eastwards to the south of Russia. 
The second British species is that which is known as the 
Bar-tailed Godwit, X. lapponim^ and this seems to have 
never been more than a bird of double passage in the 
United Kingdom, arriving in large flocks on the south coast 
about the 12th of May, and, after staying a few days, pro- 
ceeding to the north-eastward. It is known to breed in 
Lapland, but its eggs are of great rarity. Towards autumn 
the young visit our coasts, and a few of them remain, 
together with some of the other species, in favourable situa> 
tions throughout the winter. One of the local names b^ 
which the Bar-tailed Godwit is known to the Norfolk 
gunners is Scamell, a word which, in the mouth of Caliban 
(Tempest^ act ii. scene 2), has been the cause of much pe^ 
plexity to Shakespearian critics. 

The God wits belong to the group Limicolce^ and are about 
as big as a tame Pigeon, but possess long legs, and a long bill 
with a slight upward turn. It is believed that in the genus 
Limosa the female is larger than the male. While the winter 
plumage is of a sober greyish-brown, the breeding-drees is 
marked by a predominance of bright bay or chestnut, 
rendering the wearer a very beautifnl object The Black- 
tailed Godwit, though varying a good deal in size, is con- 
stantly larger than the Ba^talled, and especially longer in 
the legs. The species may be further distinguii^ed by the 
former having the proximal third of the tail-quills pure 
white, and the distal two-thirds black, with a narrow white 
margin, while the latter has the same feathers barred with 
black and white alternately for nearly their whole length. 

America possesses two species of the genus, the very large 
Marbled Godwit or Marlin, X. fedoa^ easily recognized by 
its size and the buff colour of its axillaries, and the smallei 
Hndsonian Godwit, X. hudeonica, which has its axillatiee 
of a deep black, ^is last, though less numerous than ite 
congener, seems to range over* the whole of the continent, 
breeding in the extreme north, while it has been obtained 
also in the Strait of Magellan and the Falkland Islands. 
The first seems not to go further southward than the 
Antilles and the Isthmus of Panama. 

From Asia, or at least its eastern part, two species have 
been described. One of them, X. melanuroidec^ differs only 
from X. (legocephoda in its smaller size, and is bdieved to 
breed in Amurland, wintering in the islands of the Pacific, 
New Zealand, and Australia. The other, X. uropggidU^ is 
closely allied to and often mistaken for X. lapponica, from 
which it chiefly differs by having the rump bsmd like the 
UdL This was found breeding in ^e extreme north of Siberia 
by Dr von Middendorff, and ranges to Australia, whence it 
was, like the last, first described by Mr Gould, (a. ir.) 

GOES, or Ter Gobs, a town of the Netherlands in the 
province of Zealand, on the island of South Beveland, with 
railway communication since 1868 with Bergen-op-Zoom, 
and since 1872 with Middelburg, its distances from these 

^ Thl«i nama letois to have sttrvired in Whelp Moor, near Biandoa^ 
in Suffolk. 
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places being respecdTely 12 and 16 miles. The Reformed 
chnroh, called in the olden times St Mary Me^g^dalen’s, is 
considered the finest ecclesiastical building of Zealand, and 
dates from 1423. In the one half, known as the Preekkerk 
or preaching chnroh, there is a splendid organ, aod in the 
other half, known as the Wandelkerk or wsJking church, 
stands the tomb of Frans Naerebout the philanthropist. 
9oes further boasts pf a fine old town-house, a high school, 
and the remains of the old castle of Ostende, which was 
the nucleus round which It began to form itself in the 14th 
century. The industries of the town are varied but not 
extensive, dealing with linen, dyes, chocolate, oil, fiour, 
straw hate, wood, and cigars. Shipbuilding is also carried 
on, as well as a trade in wood and coals. The harbour, 
which is defended by a fort, is formed by a short canal 
communicating with the eastern Scheldt, extended and im- 
proved in 1818-19. The population of the town, which 
received its municipal rights in 1406, and was surrounded 
with a wall about 1420, numbered 4916 in 1860, 5205 in 
1870, and 6063 in 1876. 

GOES, Hugo van deb ( t -1482), a painter of con- 
siderable celebrity at Ghent, was known to Vasari, as he is 
known to us, by a single picture in a Florentine monastery. 
At a period when the family of the Medici had not yet risen 
from the rank of a great mercantile firm to that of a reign- 
ing dynasty, it employed as an agent at the port of Bruges 
Tommaso Portinari, a lineal descendant, it was said, of 
Folco, the father of Dante’s Beatrix. Tommaso, at that 
time patron of a chapel in the hospital of Santa Maria 
Nuova at Florence, ordered an altar-piece of Hugo van der 
Goes, and commanded him to illustrate the sacred theme of 
** Quern gmuii In the centre of a vast triptych, 

comprising numerous figures of life sise, Hugo represented 
the Virgin kneeling in adoration before the new-born Christ 
attended by Shepherds and Angels. On the wings he por- 
trayed Tommaso and his two sous in prayer under the pro- 
tection of Saint Anthony and St Matthew, and Tommaso’s 
wife and two daughters supported by St Margaret and St 
Mary Magdalen. The triptych was sent to Florence, and 
placed on the altar upon which it still remains. Van der 
Goes, like Hubert Van Eyck and Jodocus of Ghent, has 
bequeathed but this one picture to posterity ; but it is a 
picture which shows that he was an artist of whom Ghent 
might be proud, as Bruges was proud of John Van Eyck 
and Brussels of Roger van der Weyden. Unhappily the 
triptych of Santa Maria Nuova suffered so much from decay 


721 

and restoring that the defects peculiar to the Flemings 
became undidy prominent as time and neglect effaced the 
brilliancy and harmony of the principal colours. We can 
only discern at the present day that the art of Van der 
Goes is a variety of that which characterises Van Eyck und 
Van der Weyden. Less finished and less coloured ^n the 
work of the first, it is less subtle and expressive than that 
of the second. It locks depth of religious feeling, and 
hardly rises above the common level of the school in respect 
of feeling or execution. It is a cold and stiff art, marked 
by hardness of surface, dryness of contour, angularity of 
drapery, overladen ornament, and ill-balanced light and 
shade. Imposing because composed of figures of unusual 
size, the altar-piece is more remarkable for portrait character 
than for charms of ideal beauty. There are small pieces in 
public galleries which claim to have been executed by Van 
der Goes, but none that are certified as the work of his 
hands. One of these pictures in the National Gallery in 
London is more nearly allied to the school of Memling than 
the triptych of Santa Maria Nuova ; another, a small and 
very beautiful John the Baptist, at the Finakothek of 
Munich, is really by Memling ; whilst numerous fragments 
of an altar-piece in Uie Belvedere at Vienna, though assigned 
to Hugo, are by his more gifted countryman of Bruges. 
Any one who visits Continental collections will see that the 
name of Van dor Goes was given to pictures of which he 
could not have been the author. None of the compositions 
mentioned by historians have survived except the altar-piece 
of Florence. But Van der Goes was not habitually a 
painter of easel pieces. He made his reputation at Bruges 
by producing coloured hangings in distemper. After he 
settled at Ghent, and became a master of his guild in 
1465, he designed cartoons for glass windows. He also 
made decorations for the wedding of Charles the Bold and 
Margaret of York in 1468, for the festivalB of the Rhetori- 
cians and papal jubilees on repeated occasions, for the solemn 
entry of Charles the Bold into Ghent in 1470-1, and for the 
funeral of Philip the Good in 1474. The labour which he 
expended on these occasions might well add to his fame 
without being the less ephemeral. About the year 1475 he 
retired to the monasteiy of Rouge Cloitre near Ghent, 
where he took the cowL There, though he still clung to 
his profession, he seems to have taken to drinking, and at 
one time to have shown decided symptoms of insanity. But 
his superiors gradually cured him of his intemperance, and 
ho died in the odour of sanctity in 1482. 
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J OHANN WOLFGANG VON GOETHE (1749-1832) 
was bom in Frankfort on August 28, 1749. His parents 
were citizens of that imperial town, and Wolfgang was their 
only ion and their eldest child. His father was bom on 
July 31, 1710, and in 1742 received the title of imperial 
councillor. He married on August 20, 1748, at the age of 
thirty-eight, Catherine Elizabeth Textor, a girl of seventeen. 
Her family was better than his own, and held a higher posi- 
tion in the town. Her father was imperial councillor, and 
had been schultheiss or chief magistrate. In December 
1760 was bom a daughter, Cornelia, who remained until her 
death, at the age of twenty-seven, her brother’s most inti- 
mate friend. She was married in 1773 to John George 
SchloBser. The house in which Goethe was born is still to 
be seen in the Hirschgraben. Goethe has described to us 
how it was rebuilt, and it has Since been much altered. 
His education was irregular ; he went to no school, and his 
father rather stimulated than instracted him. But the at- 
mosphere by which he was surrounded gave him, perhaps, 
the best education he could have received. Frankfort, a 


free town of the empire, still preserved the appearance of 
the Middle Ages, It had lost the reality of power, but 
its citizens naturally grew up with a strong sense of 
independence, and a power of realizing the unity of 
Germany which was wanting in a small stata The boy 
from his earliest youth was accustomed to the companion- 
ship of his elders. His father was strict and formal, his 
mother quick and lively, inspired with no small share of the 
genius of her son. Goethe lived in the freest intercomse 
with every kind of society in the town, in which he might 
expect some day to be an important personage. There 
was no capital like London or Paris to call him away; 
Berlin was poor and distant, Vienna half Italian and half 
Spanish. Goethe must have been brought up with the 
ambition to take his degree at the university as doctor, 
to return home and become an advocate, to make a 
rich marriage, to go through the regular course of civil 
offices, to inherit his father’s house, and perhaps one 
day to be burgomaster. His home was a cultivated one. 
The father was fond of art and of the German poetry 
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tiien in f^ion. The inflaence of Lessing had scarcely 
nftule itself felt ; Herder was only five years older tfa^n 
Goetiie himself. Oellert and Gottsched were the two 
oracles of poetry, — Gottsched a pedantic product of the 
earlier French culture, Oellert old and immovable, and 
unable to comprehend the new spirit. The chief debt that 
Goethe owed to him was the improvement in his hand- 
writing, on which Gellert laid great stress, and which ho 
coupled with moral excellence. Goethe’s father had a 
gr^t respect for these rhyming poets, and he so strongly 
objected to the new (German hexameters that Wolfgang 
could only read Klopstock’s Metddh with his sister in the 
greatest secrecy and in terror of discovery. He did, how- 
ever, read it, and learned much of it by heart French cul- 
ture gave at this time the prevailing tone to Europe. 
Goethe could nut have escaped its influence, and he was 
destined to fall under it in a special manner. In the 
Seven Years’ War, which was now raging, France took 
the side of the empire against Frederick the Great 
Frankfort was full of French soldiers, and a certain Comte 
Thorane, who was quartered in Goethe’s house, had an im- 
portant influence on the boy. Still more strongly was 
he affected by the French company of actors, whom he 
came to know both on and off the stage. He learned to 
declaim in this manner passages of Racine without under- 
standing a word of them. At a later period he knew 
French thoroughly well, and composed both prose and 
poetry in that language. His first writings were imitations 
of the French manner ; his earliest play was the imitation 
of a French after-piece. We can understand how these 
different forces were to work upon his future life. From 
his father he derived the steadfastness of character which 
enabled him to pursue an independent career of self-culture 
and devotion to art in the midst of every kind of distract- 
ing influence ; from his mother he inherited the joyous 
nature and lively sympathy, the flow of language and love 
of narration, without which he could not have been a poet. 
Before the age of sixteen he had seen every kind of life in a 
city particularly favourable to a richness of individual char- 
acter ] he was entirely free from the prejudices of a small 
state ; and as far as he cared for Germany he cared for it as a 
whole. He was tinged at an early age with the influence of 
the clearest and most finished language in Europe, and this 
iufluence, uniting with the natural clearness of Goethe’s 
mind, made his prose a new phenomenon in the literature 
of his country, unlike anything which had been seen before. 
Lastly, with the most passionate aspirations for freedom and 
independence of life, he was born into the slaveiy of a 
mechanical career of prosaic prosperity, the pressure of 
which was nut strong enough to confine him, but was strong 
enough to stimulate all his efforts to break the bonds. 

Int ^ Goethe, if we may believe his autobiography, experienced 
^ his first love about the age of fifteen in the person of 
Gretchen, whom some have supposed to be the daughter of 
an innkeeper at Offenbach. He worshipped her as Dante 
worshipped Beatrice. She treated him as a child, much as 
Miss Chaworth treated Byron. But there is no other evi- 
dence of this first lo7e, and it would be quite in accordance 
with Goethe’s manner to enlarge on a very small founda- 
tion, or to concentrate on one person the feelings which 
were devoted to several individuals. His letters speak of a 
boyish love for one Charitas Meixner, a friend of his sister, 
two years younger than himself, the daughter of a rich mer- 
chant at Worms. He expresses his affection for her with all 
the fervour of French phraseology, and the passion did not 
leave him when he had removed to Leipsic. But Charitas 
was able to console herself with another engagement 
8he married in February 1773 a merchant of her native 
town, and died at the end of the following year. 

In the autumn of 1765 Goethe, who hsd iust completed 


his sixteenth year, travelled to Leipsic in the company of 
a bookseller, Fleischer, and his wife, who were on their way 
to attend the fair. On the I9th of October he was 
admitted as a student of the Bavarian nation, one of the 
four into which the university was divided For his 
lodging he had two neat little rooms in the Feuerkngel, 
the Fire Ball, looking into the long court-yard which leads 
from the old market to the new. When we remember 
that his three years at Leipsic, about which so much 
lias been written, correspond with the last three years 
of an English boy at a public school, we can form some 
idea of the singular individuality of his character and 
the maturity and ripeness of his geniua He was sent 
to Leipsic to study law, in order that he might return 
to Frankfort fitted for the regular course of municipal dis- 
tinction. For this purpose he carried with him a letter to 
Professor Bohme, who taught history and imperial law in 
the university, but had no other distinction to recommend 
hiuL He told Professor Bohme that he intended to devote 
himself not to law but to belles lettres, or, to use the 
word which F. A, Wolf had invented, philology. Bohme 
did his best to dissuade him, and in this was assisted by 
his wife. The effect of their advice was rather to disgust 
Goethe with modem German literature, to make him despise 
what he had already written, and to drive him into the 
distractions of society, which wasted both his time and 
his money. He did, however, attend some lectures. He 
heard Ernest! on Cicero’s Orator^ but he dealt rather with 
questions of grammar than of taste. He attended Gellert’s 
lectures on literature, and even joined his private class. 
Gellert held a high position among German men of letters, 
which was clue quite as much to his character as to his 
genius. He advised Goethe to desert poetry for prose, and 
to take to authorship only as an employment subordinate 
to the serious occupations of his life. Goethe tells us that 
in his lectures upon taste he never heard Gellert mention 
the names of Klopstock, Kleist, Wieland, Gessner, Qleim, 
or Lessing. He also attended the lectures of another 
literary professor, Clodius, a young man about ten years 
older than himself. Clodius corrected Goethe’s writings 
with red ink, and pointed out the faults without showing 
the way to mend them. Goethe had written a poem 
of congratulation for the marriage of his uncle Textor 
(Febmary 17, 17G6), which, according to the fashion of 
the time, was full of gods and goddesses and other mytho- 
logical apparatus. Clodius was unsparingly hard upon 
I this production, and Goethe then perceived that his critic 
I was just as faulty as himself in the use of abstractions and 
strange outlandish words to give weight and authority to 
his verse. He satirized Clodius iu a poem in praise of the 
cakes of the confectioner Handel, and by a parody of his 
drama Medon, His position towards the professors of his 
university was not an enviable one. His real university 
education was derived from intercourse with his friends 
First among these was J. G. Schlosser, who afterwards 
married his sister. Goethe used to dine with him at a 
table d’h6te kept by a wine-dealer, Schonkopf, in the 
Bruhl (No. 79), in a house which still exists, ^hlosser, 
who was at this time private secretary to the duke of 
Wiirteinberg and tutor to his children, was ten years older 
than Goethe. He had a great influence upon him, chiefly 
in introducing him to a wider circle of German, French, 
English, and Italian poetry. At the table of Professor 
Ludwig, where Gkiethe had previously dined, the conversa- 
tion h^ geoend^ turned on medical and scientific sub- 
jects. Anoflier ^nd of Goethe’s was Behi^ch, tutor to 
the young Qompt Lindenau. He was a man in middle life, 
and he combhl^ originality of character and clearness of 
literary judgmottft with a diy and caustic wit, and an eve^ 
abiding sense of humour, much in the same proportions as 
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were found in Merck, who exerciBed at a later period an 
important influence over Qoethe’s career. His friendship 
with Ooethe was not at first of advantage to him. He was 
deprived of his tutorship from a suspicion that he did not 
always keep the most select society, and his successor was for- 
bidden to allow his charge to associate with the young poet 
This is supposed to have been caused by Goethe’s disrespect- 
ful behaviour to Professor Clodius. Oellert obtained for 
Behrisch an educational post at the court of Dessau, and 
Ooethe kept up a constant correspondence with him till 
his death in 1809. Behrisch would not allow Goethe to 
. print his poems, but copied them out instead in a beautiful 
hand. He probably had a considerable effect in producing 
the simplicity and naturalness of Goethe’s early style. 

Omi. But the person who had the strongest effect on Goethe’s 
mental development was Adam Frederick Oeser, at this time 
director of the academy of arts in Leipsic. Goethe took 
lessons from him in drawing, and, not content with this, tried 
his hand at etching. A little device of his fora book-plate 
or a bill-head is extant, in which a slab with the name C. G. 
Schflnkopf is represented with three bottles above and a 
wreath of fiowers below. Oeser had been afriendof Winckel- 
mann’s, and exercised great influence over his views of art. 
This was a source of considerable reputation to him, and 
Winckelmann’s tragic death, the news of which reached 
Leipsic whilst Goethe was there, must have brought the 
relation between them into stronger relief. Goethe always 
spoke of Oeser’s influence with the greatest affection and 
respect. He writes — Oeser’s discoveries have given me a 
fresh opportunity of blessing myself that I had him for my 
instructor. He entered into our very souls, and we must 
indeed have been without souls not to have derived benefit 
from him. His lessons will produce their effects through 
all the rest of my existence. He taught me that the ideal 
of beauty is simplioity and repose.” We find Goethe at 
Weimar continually consulting Oeser for designs for furni- 
ture and for theatrical entertainments, 

Kttthcben Goethe from his earliest years was never without a passion, 
SohCn. and at Leipsic his passion was Kitty Schdnkopf, the Aennchen 

of the autobiography, the daughter of the host at whose 
house he dined. She often teased him with her inconstant 
ways, and to this experience is due his first drama Die Laune 
deeVerliehieny ** Lovers’ Quarrels,” as it may be styled. It is 
a mere trifle, a pastoral in one ac^ written in alexandrines in 
the French style. Two happy and two unhappy lovers are 
contrasted. The only interest of the piece is that it is a 
fragment from Goethe’s own life. A deeper chord is struck in 
Die MiUchuUigen (The Fellow Sinners), which forms a dis- 
mal and forbidding picture both of the time and of the ex- 
periences of the youth who wrote it The daughter of an 
mkeeperhas made an unhappy marriage, and is visited by 
a former lover who is in good circumstances. An assignation 
is arranged, and the interview is witnessed by the husband, 
who has come to steal the stranger’s purse. The father 
comes in to read one of the stranger’s letters. He is sur- 
prised, and is with his daughter suspected of the theft 
The real culprit is discovered, but defends himself by accus- 
ing the stranger of his conduct to his wife. So they are 
all guilty. This play was first written in one act It was 
afterwards enlarged to three acts, and published in 1787. 
The manuscript, which still exists, was given to Frederike 
Brion of Sesenheim. Besides these plays Goethe wrote at 
Leipsic twenty little songs of an erotic chararacter, which 
were set to music by his young friend Breitkopf. He de- 
scribes them as moral-BeDSuouB, but they are more sensuous 
than moral. They have the merit of a musical easy flow 
of expression, various moods of passion, with a happy readi- 
ness and elegance. Only a few of them were included 
in hU collected works, and those very much altered. 
They show the influence of Wieland, but by one side of 
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Wieland Goethe was never affected. He was never led^ 
mingle classical ideas and emblems with the unrestrained 
and sensual frivolity which was disseminated from France. 

He never imitated Agathon or Musarion. Whatever may 
have been the bitterness of his experience of life, or the 
waywardness of his excited fancy, he conceived a true 
idea of the real nature of classical art. In this Winck- 
elmann and Lessing were his teachers, and he was never 
untrue to the lessons which they inculcated. This was the 
most valuable possession he brought back from Leipsic. 

He bad an opportunity of establishing his principles of taste 
during a short visit to Dresden, in which he devoted him- 
self to the pictures and the antiques. The end of Goethe’s 
stay at Leipsic was saddened by illness. One morning at 
the beginning of the summer he was awakened by a violent 
hemorrhage. For several days he hung between life and 
death, and after that his recovery was slow, although he 
was tended with the greatest anxiety by his friends. He 
finally left Leipsic far from well on August 28, 1768, his 
nineteenth birthday. 

Goethe made an enforced stay of a year and aPrai 
half in his native town. It was perhaps the least happy fert 
part of his life. He was in bad health. His cure pro- 
ceeded slowly, and he had several relapses, and the weak- 
ness of the lungs, which was his first complaint, was suc- 
ceeded by a weakness of the digestion, which was yet more 
troublesome and painful. The society of Frankfort seemed* 
to him far less agreeable than that of Leipsic ; he con- 
trasted the cold, stiff, formal, old-fashioned life of the 
im^rial city with the freshness, geniality, and intellectuid 
activity of the Saxon university. His family relations were 
not pleasant His grandfather Textor was struck with 
paralysis ; his father showed but little sympathy with bis 
aspirations for universal culture, and could imagine no 
career for him but that of a successful jurist. His sister 
bad grown somewhat harsh and cold during bis absence, 
and was possessed by a morbid self-consciousness, which she 
committed to the confidential pages of a secret diary. The 
tone of this diaiy, partly the result of family temperament, 
partly of the character of the age, throws an interesting 
light on the despair of Werther. Goethe’s mother was 
always the same to him, a bright, genial, sympathetic 
friend. But her love could not wari off the pressure of 
circumstances, or supply a substitute for a wider and more 
unfettered life. Goethe, during his illness, received great 
attention from Frauloin von Klettenberg, a friend of his 
mother’s, a pietist of the Moravian school. She initiated 
him into the mystical writings of those abstracted saints, 
and she engaged him in the study of alchemy, which 
served at once to prepare him for the conception of Faust 
and for the scientific researches of his later days. During 
his stay at Frankfort he wrote very little. It may be that 
the two Leipsic dramas received here their completed form. 

A farce in memory of his Leipsic life, a poetical letter to 
Frederike Oeser, the daughter of his teacher, a few songs, 
some of them religious, make up the tale of his produc- 
tions, as far as we know them. 

He arrived at Strasburg April 2, 1770. It was intended Stras 
that after a sojourn in the university of that place he should 
visit Paris, the centre of refinement. Goethe stayed in Stras- 
biirg till August 28, 1771, his twenty-second birthday, and 
these sixteen months are perhaps the most important of his 
life. During them he came into active contact with most of 
those impulses of which his after life was a development. If 
we would understand his mental growth, we must ask who 
were his friends. He took his meals at the house of the 
Friiulein Lauth in the Kramergasse. Tlie table was mainly 
filled with medical students. At the head of it sat Salz- 
mann, a grave man of fifty years of age. His experience 
and his refined taste were very attractive to Goethe, who 
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made liim his intimate friend. Gk>6the waa soon drawn hj 
tUb studies of his companions to desert his own. A note- 
book of this date is preserved, which gives us a fnll account 
of his studies and employments. He attended lectures on 
anatomy, on midwifery, and on chemistry. His own studies 
were chiefly devoted to the last science ; and he did not 
forget his favourite alchemy. ^ He had brought with him to 
Strasburg introductions to pietistic circles, and this made 
him at first somewhat staid and retired in bis pleasures, and 
disinclined for general society. This soon wore off, and the 
natural cheerfulness of his genial nature returned to him. 
Two songs, Blinde Kuh and hirht der Fuchs so gdi der Balg^ 
refer to the social life of this period. He went on picnics, 
lie wrote French poetry, he took dancing lessons, he learnt 
the violoncello. The table of the Friinlein Lauth received 
some new guests. Among these was Jung-Stilling, the self- 
educated charcoal-burner, who in his memoir has left a 
graphic account of Goethe’s striking appearance, his broad 
brow, his flashing eye, his mastery of toe company, and his 
generosity of character. Another was Lerse, a frank open 
character who became Goethe’s favourite, and whose name 
is immortalized in Gdtz von Berlkhingefu Goethe did 
not desert his studies in art He learnt from the constant 
study of the cathedral of Strasburg the effect of Gothic 
architecture, and he shuddered when he saw the reception- 
rooms of the youthful Marie Antoinette hung with tapestries 
which represented the marriage of Jason and Medea, and 
seemed to forebode the coming doom. His diary also shows 
that he spent much time in philosophical speculation. But 
the most important event of his Strasburg sojourn was his 
acquaintance with Herder. He was five years older than 
Goethe. Herder was then travelling as tutor to the young 
prince of Holstein-Eutin, but was obliged to spend the 
whole winter of 1770-71 in Strasburg on account of an 
affection of his eyes. Goethe was with him every day, 
often all day. Herder, who was a pupil of a more original 
genius, Hamann, taught him the true value of nature in art, 
and the principles of what we should now call the romantic 
school He made Ossian known to him, and the wealth of 
popular poetry in all nations which the publication of Ossian 
revealed ; he enchanted him with the idyllic simplicity of 
the Vicar of Wakefield \ but, above all, he shook his sensi- 
bility to the roots by revealing to him the power of the 
mighty Shakespeare. He now saw how far superior Homer 
was to his Latin imitators, and how false were the canons 
of French art Goethe’s spirit was liberated from its 
trammels, and GUt and Faust and WUhelm Meister became 
possible to his mind. At a later period he forged for him- 
self fetters of a different kind. 

Goethe’s stay at Strasburg is generally connected still 
more closely with another circumstance, — ^his passion for 
esen- Frederiks Brion of Sesenheim. The village lies about 
^ twenty miles from Strasburg, and her father was pastor 
there. Goethe was introduced by his friend Weyland, an 
Alsatian, as a poor theological student. Fresh from his study 
of Goldsmith, he found the Vicar of Wakefield realized. 
The father was a simple worthy man, the eldest of the 
three daughters was married, the two younger remained, — 
Maria Salome, whom Goethe calls Olivia, and Fr^r&e, 
to whom the poet principally devoted himself. She was 
tall and slight, with fair hair and blue eyes, and just sixteen 
years of age. Goethe gave himself up to tlie passion of the 
moment ; what he felt and suffered is known to us by his 
songs. . At least ten songs are addi^ed to her, and several | 
others were written for her. Daring the winter of 1770, I 
in the intervals of his conversations with Herder, Goethe 
often rode over to Sesenheim. Neither storm, nor cold, nor 
darkness kept him back, He should have been busy with 
his dissertation for the degree of doctor. The subject he bad 
chosen was the duty of providing an established church. 
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! But the attractions of Frederike were a great intermptioii 
to his labours. In the spring Herder went away. The 
fine weather-drew him still more strondy to Sesenheim. 

Picnics, water parties, cames, dances, illuminated by en- 
thusiasm for literature, filled up the weeks. As his time 
for leaving Strasburg came nearer, he felt that this love was 
merely a dream, and could have no serious termination. 
Frederike felt the same on her side, A visit of the mother 
and daughters to Strasburg in July made this appear more 
clearly. On August 6 Goethe took his degree as doctor of 
law. Shortly afterwards he bade adieu to Sesenheim, and 
the tears stood in Frederike’s eyes as he reached out his 
hand from horseback. From Frankfort he wrote his final 
farewell, and it was then, as he tells ns, that he found from 
her answer for the first time how deeply she had loved him. 

The account of this love episode in the autobiography does 
Goethe injustice. There is nothing in the letters or the 
poems of the time to show that he had wantonly trifled 
with her affections. Eight years afterwards, on his way to 
Switzerland, he spent a night with the Brions at Sesenheim, 
and was received with the utmost kindness. He was 
shown the arbour where he had sat, the songs he had 
written, the carriage he had painted. He left them in the 
morning with content Frederike lived till 1813, well 
known for her works of charity. She never married j the 
heart tliat Goethe had loved, she said, should never love 
another. 

Goethe’s return to Frankfort is maiked by a number of Botum 
songs, of which the ‘^Wanderer’s Sturmlied” is the mosttoFisak 
remarkable. He found his Frankfort existence more intoler- 
able than before. He had outgrown many of the friends 
of his youth. Those with whom he felt most sympathy 
were the two Schlossers and bis sister Cornelia. He found 
in her one who sympathized with all his aspirations. He 
cared nothing for his profession; he was more determined 
than ever to devote himself to letters, and not to law. He 
found in the neighbouring town of Darmstadt a literary 
circle which Frankfort did not supply. The landgravine 
Caroline set a good example, and had collected round her 
a number of kindred spirits, men and women. Among 
them were Wenck, and Petersen, and Caroline Flachsland, 
who was afterwards to marry Herder. But the soul of the 
literary circle was Merck, now thirty years of age, attached to 
the war office. Goethe has represented him in the autobio- 
graphy as a cold and unfeeling cynic, a spirit who always 
said no, a prototype of Mephistopheles. History represents 
him otherwise as a man of cultivated and chastened judg- 
ment, a represser of enthusiasm, a respecter of the rules ^ 
art, anxious to hold the balance between the old school and 
the new. Goeihe had dominated over all his other friends ; 

Merck dominated over him. He has left but little of hir 
own writings. He was one of those who inspire genius in 
others, and whose truest picture lives in the recollections of 
their friends. These months were full of literary activity. 

To them belong an oration on Shakespeare, delivered at 
Frankfort, an essay on Erwin von Bteinbach, the builder 
of the Strasburg cathedral, two theological treatises of a 
neologistic character on the commandments of Moses and 
the miraculous tongues of Pentecost, and a number of 
reviews written for the Frankfurter Gelehrte Anseiger^ 
which had been founded by Merck. But the work into 
which he threw all his genius was the dramatization of 
the history of the imperial knight of the Middle Ages, 
Gottfried or Gdtz von Berlichingen. The immediate Om m, 
cause of thisotthaig&se was his enthusiasm for Shakespeare. 

After reading him he felt, he said, like a blind man who 
suddenly receives his sight. The unities of time ond place 
vanished into nothing. The true form of art was seen to 
be that which holds the wayward impulses tocher by an 
invisible bond, just as in the life of man necessity is wedded 
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to free will The study of a dry aud dull biography of GKits, 
published in 1731, supplied the subject for his awakened 
powera From this miwrable sketch he conceived within 
nis mind a complete picture of Germany in the 16th century. 
The chief characters of his play are creatures of his imagina- 
tion representing the principal types which made up the his- 
tory of the time. Every personage is made to live ; they 
speak in short sharp sentences like the powerful lines of a 
ipreat master’s drawing. The first sketch of Gbtz was finished 
in six weeks, in the autumn of 1771. Cornelia was con- 
sulted at every stage in the work. Herder saw it, and gave 
his approval. On his return from Wetzlar in 1773 Goethe 
wrote the piece over again, and published it, with the help 
of Merck, in the form in which we now possess it. It ran 
like wild-fire through the whole of Germany. It was the 
progenitor, not only of the ** Sturm und Drang ” period to 
which it gave the tone, but of the romantic knightly 
literature which teemed from the German press. At a 
later period, in 1604, Goethe prepared another edition for 
the stage, which took five hours in acting. It has never 
been represented since. 

With the manuscript of Gbit in his pocket, Goethe left 
Frankfort in the spring of 1 772 for Wetzlar, a quiet country 
town on the Lahn, one of the seats of government of the 
Holy Roman Empire. The emperors lived at Vienna ; they 
were crowned at Frankfort ; they held their parliaments at 
Ratisbon, and at Wetzlar their courts of justice. It 
was the custom for young lawyers to attend the sittings 
of these courts for a certain time before they could 
be admitted to practise on their own account The com- 
pany of these students, of the embassies from the com- 
ponent parts of the empire, and of various imperial officials, 
made the society a pleasant and lively ona Goethe soon 
found friends. The secretary of the Brunswick legation, 
Goud, formed a round table of knights,— a Ritter-tafel. The 
members adopted names from the age of chivalry, and ap- 
portioned among themselves the neighbouring villages as 
commanderies and fiefs. Goethe took the name of Gotz. 
Deeds of prowess were performed in friendly rivalry, chiefly 
of eating and drinking. This masquerade at least served 
to keep the idea of Gdtz constantly before his mind. But 
the place has sadder associations. It is impossible to dis- 
sociate the name of Wetzlar from that of Werther. The 
Deutsches Haus, then the property of the knights of the Teu- 
tonic order, exists still in the main street of Wetzlar. It was 
occupied by one of the officials of the order, by name Buff, 
an honest man with a large family of children. The second 
daughter, Lotte, bine-eyed, fair, and just twenty years of age, 
was first met by Goethe shortly after his arrival at a ball at 
Wolpertshausen. She strongly attracted him j he became a 
constant visitor at the house. He found that Lotte was a 
second mother to her brothers and sisters, and he delighted 
to play games with them and tell them stories. Lotte was 
really though not formally engaged to Kestuer, a man of 
two-and-thirty, secretary to the Hanoverian legation. 
The discovery of this relation made no difference to Goethe ; 
he remained the devoted friend to botL He visited Lotte 
and her children ; be walked with Kestner about the streets 
till midnight ; they kept their common birthday together in 
the German house on the 28th of August ; Kestner felt no 
jealousy; Goethe was content with Lotte’s friendship; 
her heart was large enough for both. But the position 
was too critical to last. On September 10 they met in the 
German house for the last time. Lotte spoke of the other 
world, and of the possibility of returning from it. It was 
arranged between them that whoever died first should 
appear to the others. This conversation confirmed Goethe’s 
purpose ; he determined to go away. He made no adieu, but 
wrote a line to Kestner to say that he could not have borne 
to stay a moment longer. Merck had probably persuaded 
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him to this step. To divert his mind be took him to Ehren- 
breitstein and introduced him to Sophie la Roche, the friend 
of Wieland’s yontb, and to her daughter Maximiliane, 
with whom Goethe was charmed. The places in the neigh- 
bourhood of Coblentz were visited. Goethe returned to 
Frankfort by the river in a yacht. Here he was possessed 
with the memory of Lotte. He fastened her silhouette 
over his bed. Kestner came to Frankfort in September ; 
Goethe and Schlosser went together to Wetzlar in Novem- 
ber. Here he heard of the death of Jerusalem, a young 
man attached to the Brunswick legation. He had been 
with Goethe at the university of Leipsic, but he had seen 
little of him at Wetzlar. Of a moody temperament, dis- 
heartened by failure in his profession, and soured by a 
hopeless passion for the wife of another, he had borrowed 
a pair of pistols from Kestner under pretence of a journey, 
and had shot himself on the niglit of October 29. 

Goethe obtained a full narrative of the circumstances 
from Kestner, and immediately afterwards began his 
WertheVy in which the circumstances above related are all ir< 
interwoven. Goethe tells us that it was written in four 
weeks, but this can hardly have been the cose. We have 
notices of its slow progress during the whole of the summer 
of 1773. In 1774 it is far advanced enough to be shown to 
some intimate friends. It is not till the middle of Septem- 
ber 1774 that two copies of the book are sent in the 
greatest secrecy to Sophie la Roche and Lotte Buff. In 
October it spread over the whole of Germany. It was 
enthusiastically beloved or sternly condemned. It was 
printed, imitated, translated into every language of Europe, 
criticized in every periodical, with the fullest meed of praise 
or scorn. It made the round of the world, and penetrated 
even to China. The JreMtr fever wrung the hearts of 
men and women with imaginary sorrows; floods of tears 
were shed ; young men dressed in blue coats and yellow 
breeches shot themselves with Weri/ier in their bends. It 
opened the floodgates of pent-up sentimentalism which had 
been stirred by the philosophy of the time, and which the 
calamities of the next generation were sternly to suppress. 

It may be imagined that Kestner and Lotte wore not well 
satisfied with the liberty which Goethe had taken with 
them. They were married on April 4, 1773, and Goethe 
provided tlie wedding ring. Notwithstanding the coolness 
which the publication of Wvrther jiroducod between them, 
the correspondence between Goethe and Kestner continued 
to the end of the century. Lotto saw Goetlie in Weimar in 
1810, when she was 03 years old ; she was still beautiful, but 
her head shook with palsy. She died in 1 828. The second 
part of W(Hhr represents the agony of a jealous husband. 
This was inspired by Brentano, an Italian merchant resident 
in Leipsic, a widower with five children, who had married 
Maximiliane, the daughter of Sophie la Roche. Goethe loved 
her as an elder brother, but her husband scarcely approved of 
the intimacy. Merck tells us that his ideas went very little 
beyond his business, and that it was dispiriting to have to 
look for his young girl friend among barrels of herrings and 
piles of cheeses. Goethe,” he says, '^much consoles her for 
the smell of oil and cheese, and for her husband’s manners.” 
Gbit and Werther formed the solid foundation of Goethe’s 
fame. They were read from one end of Germany to the 
other. It is difficult to imagine that the same man can 
have produced both works, so different are they in matter 
and in style. Werther represents the languid sentimentalism, 
the passionate despair, which possessed an age vexed by 
evils which nothing but the knife could cure, and^ tortured 
by the presence of a high ideal which revealed to it at once 
the depth of its misery and the hopelessness of a better lot 
GUt was the first manly appeal to the chivalry of German 
spirit, which, caught up by other voices, sounded through- 
out the fatherland like the call of a warder’s trumpet tiU 
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it prodnoed a national courage founded on the recollection 
ofcan iUaetriooB past, which overthrew the might of the con- 
qneror at the moment when he seemed about to dominate the 
world. Werther is the echo of Rousseau, the lamentation 
of a Buflfering world ; OiHz is the prototype of Stein, the 
comer stone of a renovated empire. in its short, sharp 
dialogue, recalls the pregnant terseness of mediseval Gferman 
before it was spoilt by the imitators of Ciceronian Latinity. 
Werther, as soft and melodious as Plato, was the first revela- 
tion to the world of that marvellous style which, in the 
hands of a master, compels a language which is as rich as 
Greek to be also as musical 

Tliese two great works were not the only occupations of 
Goethe at this time. In Wetzlar he had translated Gold- 
smith’s Deserted Village, and had written a number of small 
poems addressed to Lotte. The spring of 1773, which wit- 
nessed the publication of Gdtz, saw him actively employed as 
an advocate. His relations with his father became easier. His 
literarysuccess brought him a number of friends, — the young 
Counts Stolberg, and Von Schonborn,afriend of Klopstock’s. 
He also began to correspond with Lavater the physiognomist 
and with Klopstock himself. To the latter half of this year 
are to be referred a number of satirical poems, aimed at 
prevailing follies of the time, clever and amusing, but of little 
permanent value. In Peter Brey he satirised the meddler 
Leuchsenring, who, with soft tread and lamblike manners, 
interfered with the family relations of Herder. Satyros is 
directed against the prophets of the school of nature, who bid 
us return to nature without remembering how coarse and 
repellent some aspects of nature are. Bahrdt had trans- 
lated the Bible into modem cultivated German; Goethe 
wrote a prologue to this newest of divine revelations, in 
which the four evangelists appear each with his attendant 
animal Of yet another kind is the Fair of Plumdereweilem, 
in which the hucksters and booth-keepers represent the 
motley variety of human life and the characteristics of 
modern litterateurs. It is a foretaste of the second 
part of Faust, UarlequirCs Maniage is only preserved 
in fragments ; it was perhaps too coarse and personal to 
be published. The most important of these writings is 
Gods, Heroes, and Wieland, a dialogue in the style of Lucian 
written at a sitting over a bottle of Burgundy, in which 
Alcestis, Mercury, Hercules, Euripides, and o^er ancient 
worthies appear to Wieland in all their original greatness, 
and upbraid him with the mean and paltry representation 
of them which he had given to the world. Wieland was 
the apostle of an emasculated antiquity. Goethe would 
make the gods speak in their own large utterance if they 
spoke at all Wieland revenged himself by recommending 
the satire in his paper, the Deutsche Merkur, as a delicate 
piece of persifiage worthy of the study of his readers. In 
November Goethe’s sister Cornelia was married to Schlosser 
and left Strasburg. Goethe felt the loss deeply. She 
lived but a short time. Her married life was tortured with 
perpetual suffering, and she died in 1777. 

The beginning of 1774 is marked by a new passion and 
a new work. Crespel had invented a plan for enlivening 
their social meetings ; each man was to draw lots for a 
p^ner, and for the time to consider her as his wife. 
Three times Goethe drew the name of Anna Sibylla Miinch, 
a pleasant girl of sixteen, daughter of a merchant One of 
the favourite topics of the day was the trial of Beaumar- 
chab, which ended on February 16, 1774. Immediately 
afterwards his Mhnoires or pleadings were published, and 
from the fourth of these the play of Clavigo was arranged. 

It represents a young writer of ambition deserting the 
woman to whom he b engaged and breaking her heart 
The fifth act, ia which Clavigo kilk himself, b Goethe’s 
own. The real Clavigo died, a distinguished man of letters, 
in 1806. The piece was written m eight days, and publbh^ 
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on June 1. It had a great success, and still keeps the staga 
But Goethe’s best friends were disappointed with it Merck 
told him not to write such trash, as others could do that as 
well In reality there b no period of Goethe’s life in which 
his literary activity was so prodigious, or when he was more 
fully occupied with literary plans whid had reference to the 
deepest problems of human nature. To thb time belong 
the conceptions of Ccssar, Faust, Mahomet, the Wandering 
Jew, and Prometheus, The first was soon given up ; of the 
second the first monologue, the dblogue between Faust and 
Mephistopheles, and part of the scenes with Gretchen, were 
now written. He has told us in hb Autobiography what 
he intended to make of Mahomet, In five acts he was to 
show us how the purity of prophetic zeal is recognized by 
love, rejected by envy, sullied by human weakness, spiritu- 
albed by dealL To write thb drama he had studied the 
Koran through and through ; only a few fragments were 
completed. Of the Wandenng Jew very little remains to 
us. The design, conceived in Italy, of making a great work 
on the subject was never carried out The Prometheus was 
completed in two acts. The monologue of Promeitieus 
included in the Lyrical Poems, was written at the same time ; 
but it b doubtful whether it was intended to form part of 
the drama. These works are to be referred to the study 
of the ethics of Spinoza, for whom he now began to feel a 
deep reverence, which continued throughout hb life. The 
calm repose of Spinoza’s mind spread over bis own like a 
breath of peace ; hb systematic and well-ordered reasoning 
was the best antidote to Goethe’s passionate waywardness. 
Goethe now acquired a wider view of all the relations of the 
moral and natural world; he felt that he had never seen the 
world so clearly. Hb time at Frankfort was also largely- 
occupied with art Hb room was covered with the works 
of his pencil, and a number of poems on the subject of the 
artbt’s life arose from the same influence. 

The summer of 1774 was spent in a journey to the Rhine. Rblne 
On July 12 Basedow, the educational reformer, came to 
Frankfort; three days afterwards Goethe went with him to 
Ems, where he found Lavater, who had been with him in the 
previous month. The three went down the Lahn together, 
and reached Coblentz on July 18. Here the famous dinner 
took place at which Lavater explained the secrets of the Apo- 
calypse to a clergyman, Basedow demonstrated the useless- 
ness of baptism to a dancing master, while Goethe, the 
worldling between the two prophets, made the best of hb 
time with the fish and the chicken. They then went down 
the Rhine to Elberfeld, where Goethe found hb old Stras- 
burg friend J&g-Stilling, and back to Pempelfort, near 
Dibseldorf, the house of Fritz Jacobi, where Goethe also 
met J acobi’s wife Betty, hb sbter Charlotte, hb aunt J ohanna 
Fahlmer, and bis friend W. Heinse. Their letters are full 
of the effect which he produced upon them. Heinse says — 

‘*I know of no man in the whole hbtory of learning who, 
at such an age, was so completely full of original genius.” 
Jacobi writes — “Goethe is the man whom my heart re- 
quired ; my character will now gain its proper stability ; 
the man b complete from head to foot” Again he says that 
you could not be an hour with him, without seeing that it 
would be ridiculous to suppose that he could think or act 
otherwise than he really thiidES and acts. No chan^^ could 
make him fairer or better; hb nature has followed its own 
development, as the growth of a seed, or of a flower on a tree. 

Nor were these impressions evanescent Forty years after- 
wards be writes of these times — “ What hours I what days I 
I seemed to have a new soul From that moment forth I 
would never leave you.” 

Goethe returned to Frankfort at the beginning of ftoak- 
August The autumn brought new friends, drawn 
him by the fame of the newly published Werther, Among 
these was Klopstock, twenty-five years older than Goethe^ 
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and aathor of the Manah^ the acknowledged head of 
German poets. On December 11 Goethe was surprised 
by the yisit of a stranger, whom he at first took for Fr. 
JaoobL It was Karl Ludwig von Knebel, who was travel- 
ling with the two young princes of Saxe-Weimar, the reign- 
ing duke Karl August, then just seventeen, and his younger 
brother Constantine. They were on their way to France 
with their tutor. Count Gorz, and they could not pass 
through Frankfort without maldng the acquaintance of the 
new genius who had risen upon their country. Goethe 
went to see them, was warmly received, and talked with 
them about the condition and prospects of Germany. This 
meeting decided the future course of Goethe’s life. Knebel 
thought Goethe *‘the best of men, the most lovable of man- 
kind.” The princes invited him to visit them at Mainss, 
where they would stay longer than at Frankfort. The 
visit lasted from December 13 to 15, when they went on to 
Carlsruhe, where the duke was to meet his intended bride. 
Goethe t<^k the opportunity of reconciling himself with 
Wieland, who lived in Weimar On his return he found 
Fraulein von Klettenberg dead. “My Klettenberg is dead,” 
he writes, “before I had an idea that she was dangerously 
ilL Dead and buried in my absence ! She who was so 
dear, so much to ma” Frederike was lost to him, 
Charlotte, Maximiliane, and his sister married. Some 
attachment was a necessity of his nature. He now came 
iilL under the influence of Lili Schonemann, the daughter of a 
rich banker, whose father was dead, but whose mother con- 
ducted the business, and held one of the most brilliant 
salons in Frankfort This passion seemed to be of a more 
lasting nature than the others. Goethe was drawn into 
the whirl of society. He is described as moving in 
brilliantly-lighted rooms, in a gold-laced coat, passing from 
party to concert, from concert to ball, held captive by a fair- 
haired girl with a pair of bright eyes. Such was Goethe in 
the carnival time. To Lili’s influence we owe several of 
his smaller poems, Nme Lithe nmet Lehen^ Hen mein Hen 
was soil das gehen, Heideurbdein^ and two little vaudevilles, 
Erwin und Elmire and Claudint von Vdla Bella, The 
first contains some pretty songs, notably “ Dae VeiklwnJ' 
set to music by Mozart. It is founded on the ballad of 
“ Edwin and Angelina ” in the Vicar of Wakefield, The 
latter half belongs to an earlier period, and is complete in 
itself. Claudint von Villa Bella has one good character, 
the prodigal son Crugantino ; and the ballad which is sung 
at the crisis of the plot was written during the Rhine 
journey with JacobL To this period also belongs Stella, a 
comedy for lovers, a strange, wild play, full of extravagant 
passion. The weak-minded hero Fernando marnes two 
wives one after the other. They meet together in an inn, 
and he is reduced to extremity of misery. He loves them 
both, and they both love him. Finally, the first wife Stella 
surrenders her rights, and they agree all to live together. The 
play in this form suggested to Canning the parody of the 
Revert, or ths DouUe Arrangement. In 1 806 Goethe altered 
the close by making Fernando shoot himself and Stella 
take poison. It is seldom performed, but Stella is a fine 
character for a great actress. It is said to be founded on 
an occurrence in the Jacobi family. 

Swiss Neither family approved of the engagement between 
iomey. the youthful couple. Goethe’s parents thought Lili too 
much of a fine lady; they had a suspicion, which was 
well founded, that her wealth had no very sure founda- 
tioiL Frau Schdnemann did not think that Goethe, with 
ell his genius, would make a good husband for her 
child. Cornelia Schlosser was strongly opposed to the 
match. Gh>ethe tore himself away, and went for a tour in 
Switzerland. His companions were the brothers Stolberg, 
noisy, wild young noblemen, who in May had stayed at 
Goethe’s house. They gave Goethe’s mother the name of 
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Frau Aya, which she ever afterwards retained. On hk 
journey Goethe visited the duke of Saxe-Weimar and 
betrothed at Carlsruhe, his sister at Emmendingen, Lavatet 
at Zurich. He bore with him the constant memory of 
Lili; he wore a golden heart which she had given him 
round his neck. He climbed the St Gotthard on her birth- 
day, and looked with longing eyes to the promised land of 
Italy. But a stronger power drew him home again, and he 
returned. At Strasburg he met his old friends, and saw 
Zimmermann, the writer on solitude. Ho showed him a 
profile of Frau von Stein who lived at Weimar, with which 
Goethe was enchanted. 

He returned to Frankfort on July 20. August waa 
spent delightfully with Lili at Offenbach; his letters 
speak of nothing but her. September and the fair-time 
at Frankfort brought back his troubles. His position is 
described in the poem Lilies Park. He is the half-tamed 
bear who is held by magic bands amongst the birds and the 
fish, and yet sees a door left a little oi)en for escape, and 
swears that he has the power to pass it During this last 
period of his passion he translated part of the Song of 
Solomon. He wrote some scenes in Fatist —the walk in 
the garden, the first conversation with Mephistopheles, the 
interview with the scholar, the scene in Auerbach’s cellar. 
Egmout was also begun under the stimulus of the American 
Rebellion. A way of escaping from his embarrassments 
was unexpectedly opened to him. The duke of Weimar 
passed through Frankfort both before and after his marriage, 
which took place on October 3. He invited Goethe to stay 
at Weimar, and it was arranged that one of the duke’s 
household, who was expected every day with a new carriage, 
should bring him with hiriL Ho took leave of everyone, 
including Lili. But the carriage did not come ; a second 
leave-taking was impossible. He remained all day in the 
house working at Egmont, going out only at night Once 
he stood by Lili’s window, heard her sing his songs, and 
saw her shadow on the curtain. He could not linger longer 
in the town. He started for Heidelberg hoping to meet the 
carriage, determined if it did not come to go on to Italy. 
Ho was summoned hastily back by a messenger, found the 
carriage at Frankfort, and entered Woimar in the early 
morning of November 7, 1775. It was not for his happi- 
ness or for Lili’s that they should have married. She 
afterwards thanked him deeply for the firmness with which 
he overcame a temptation to which she would have yielded. 

At this time the smaller German courts were beginning ^ 
to take an interest in German literature. Before the Seven 
Years’ War the whole of Qermaii culture bad been French. 
Even now German writers found but scant acceptance at 
Berlin or Vienna, The princes of the smaller states, shut 
out from the great world of politics, surrounded themselves 
with literature and art, and with men who would b« 
likely to give an interest to their lives. The duke of 
Brunswick had made Lessing his librarian at Wolfenbiittol, 
and had not objected to the publication of Emilia 
GalUtL Emmerich Joseph, the worldly elector and arch- 
bishop of Mainz, was devoted to Munich and the theatre, 
and made his stage one of the best in Europe. The ma^ 
grave of Baden had invited Klopstock to his court, and 
delighted to associate with himself the author of the 
Messiah, the “poet of religion and of his country.” The 
duke of Wiirtemberg paid special attention to education ; 
he promoted the views of Schubart, and founded the school 
in which Schiller was educated. Hanover offered a home to 
Zimmermann, and encouraged the development of SchlegeL 
Darmstadt was specially fortunate. Caroline, the wife of 
the landgrave, had surrounded herself with a literary circle, 
of which Merck was the moving spirit. She had collected 
and privately printed the odes of Klopstock, and her death 
in 1774 seemed to leave Darmstadt a desert Her dan^^tei 
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LooLBe, the 3^ange8t of eight children, eeemed to have 
i^herit^ something of her mother’s qualities, veiled by a 
serious and retiring temper. She married on October 3, 
1775, the young duke of Weimar, who was just of age. 
She reigned over that illustrious court respected and admired, 
but repelled rather than attracted by its brilliancy and 
eccentricity. The place which she would naturally have 
occupied was taken by the duchess Amalia, mother of the 
grand-duke. She was of the house of Brunswick, and after 
two years of marriage had been left a widow at nineteen 
with two sons. She committed their education to Count 
Oorz, a prominent character in the history of the time. She 
afterwards summoned Wieland to instruct the elder, and 
Knebel to instruct the younger. The Deutsche lierlcur^ 
founded in 1773 to diminish the influence of the school of 
Elopstock, gave Weimar importance in the literary world. 
The duchess was a great lover of the stage, and the best 
play writers of Germany worked for Weimar. The palace 
and the theatre were burnt down in 1774, and the duchess 
had to content herself with amateurs. After her son’s 
marriage she lived in the simple country houses which 
surround the capital, the lofty Ettersburg, the low-lying 
Tiefurt, the far-seeing height of Belvedere. Each of these 
was awakened to new life by the genius of Goethe. The 
duke, eighteen years of age, was simple in his tastes, a hater 
of etiquette and constraint, true, honest, and steadfast, fond 
of novelty and excitement, of great courage and activity ; 
his impulses, rarely checked, led him rather to chivalrous 
enterprise than to undesirable excess. His brother, Prince 
Constantine, had perhaps more talent but less character than 
the grand-duke. He took but little part in the Weimar 
life, and died in 1793. 

Upon this society Goethe, in the strength and beauty 
of youth, rose like a star. From the moment of his 
arrival he became the inseparable and indispensable com- 
panion of the grand-duke. Ho subdued the affections of 
all he met witL Wieland said that his soul was as full 
of him as a dewdrop of the morning sun. He was, take 
him all in all, the greatest, best, most noble human being 
that God had ever created. The first months at Weimar 
were spent in a wild round of pleasure. Goethe was treated 
as a guest. In the autumn, journeys, rides, shooting parties, 
in the winter, balls, masquerades, skating parties by torch- 
light, dancing at peasants’ feasts, filled up their time. Evil 
reports flew about Germany ; the court of Weimar had a 
bad name ; Elopstock wrote letters of solemn advice, and 
forbade his young friend Stolberg to accept an appointment 
which the duke had offered to him. We do not know, and 
we need not examine, how much of these reports was true. 
Goethe wrote to Elopstock that if Stolbeig came he would 
find them no worse, and perhaps even better, than be bad 
known them before. We may believe that no decencies 
were disregarded except the artificial restrictions of courtly 
etiquette. Goethe and the duke dined together and bathed 
together; the duke addressed his friend by the familiar fAou. 
Goethe slept in his chamber, and tended him when he was 
ilL In the spring he had to decide whether he would go 
or stay. In April the duke gave him the little garden by the 
aide of the Ilm, with its lofty roof, in which he lived for the 
next eight years. In J une he invested him with the title, so 
important to Germans, of geheim-lemtionsrath, with a seat ^ 
and voice in the privy council, and an income of £180 a 
year. By accepting this he was bound to Weimar for ever. 
We may here mention the different grades of service through 
which Goethe passed. In January 1779 he undertook the 
commission of war; on September 5, 1779, he became 
geheim-rath; in September 1761 he received an addition 
to his s^ary of £30. This was afterwards raised by £60. 
more, and in 1816 he received £450, with an additional 
allowanoe for the expense of a carriage. In April 1782 he i 
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was ennobled by the emperor, and took for his arms a tilver 
star in an axure field ; in June of the sameyw he became 
president of the chamber ad inUrim. We know that 
Goethe devoted himself with industry and enthusiasm to the 
public business ; he made himself acquainted with every 
part of his master’s territory ; he did his best^to develop its 
resources ; he opened mines and disseminate education ; 
he threw himself witli vigour into the reconstruction of the 
tiny army. A complete account of his labours in this field 
cannot 1^ known until the secrets of the Goethe house 
at Weimar, now hermetically closed, are opened to the 
curious. We shall then probably find that Goethe cannot 
be fairly charged with want of patriotism, or coldness to the 
national interest, and that his apparent indifference to the 
rising of 1613 must be considered in connexion with his 
resistance to the encroachments of Austria at an earlier , 
time. 

Goethe’s life was at no time complete without theFnaw 
influence of a noble-hearted woman. This be found in Stein. 
Charlotte von Stein, a lady of the court, wife of the mastei 
of the horse. She was thirty -three years of age, mother of 
seven children. His letters to her extend over a period 
of fifty years. Until his journey to Italy he made her 
acquaint^ with every action, every though of his mind, 
all the working of his brain. He calls her by every endear- 
ing epithet — the sweet entertainment of his inmost heart, 
the dear unconquerable source of bis happiness, the sweet 
dream of his life, the anodyne of his sorrows, his happiness, 
his gold, his magnet, whom be loves in presence and absence, 
sleeping and waking, from whom he can never bear to be 
part^ Many of Goethe’s writings were from this time 
inspired by the necessities of the court One group of 
them is formed by the succession of masks or ballets which 
were performed to celebrate the birthday of the grand- 
duchess Louise. The Fmr Seasone, The Proceenon of 
LaplanderBy the Nine Female Yirtuee^ The Dance of the 
PlaneiB^ are sufiiciently explained by their names. Others 
were called for by the amateur theatre, which now was forced 
to supply the place of the regular drama. The stage was 
often set in the open air, the seats cut out of turf; the side 
scenes, of trimm^ box, still exist at Belvedere and Etters- 
burg. The actors were the duchess-mother and her sous, 
the civil servants and the ofiicers, the ladies in waiting and 
the pages. Goethe was very good in comic parts ; in solemn 
tragedy, as in bis own OrcBteB^ he could best interpret the 
dignity of the ancient stage. Mussbus, head-master of the 
public school, was set to play low comedy ; Enebel repre- 
sented the dignified hero. The chief professional support 
of the stage was Corona Scbroter, wnom the duke and 
Goethe personally carried off from Leipsic. On this 
visit he saw, after a long absence, Catherine Schonkopf, 

Oeser, and other friends of his youtlu Goethe represented 
most of bis earlier pieces on the Weimar stage. He 
wrote nothing of ^reat importance for it till the first 
sketch of his Ipt^enie. But several smaller pieces 
owe their origin to this cause. ProBerpina and Die 
GeBchwieter are melodramas ; Jerp und Bdtely and Die 
FtBcherin are little operas oompoi^ to suit the Weimnr 
taste. ScherZf Lut, und Rauehe is an imitation of the 
Italian style* . 

Besides numerous visits to the court of the Thuringiaa 
princes, sojoumings at Domberg and at Ilmenan, that retired 
nook of the Weimar fatherland which still attracts many a 
pilgrim lover of Goethe^ the first ten years at Weimar were 
interrupted by lon^r jomneys. One of these was the 
winter Harz journey in December 1777, undertaken suddenly 
to make the acquaintance of Blessing, a self-torturing hypo- 
chondriac, who had written to the poet for advice. With 
(Joethe’s help Pleasing recovered from his mehncboly, 
visited him at Weimar, and entertained him as prcrfessor ^it 
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Dnisborg on hifl return from the oampaiga in France. A 
visit to Dessau inspired the improvements of the park 
and grounds at Weimar, which now make it so attractive. 
The close of 1779 was occupied by a winter journey to 
Switzerland, undertaken with the duke and a small retinue. 
Two days were spent at Frankfort with Goethe’s parents. 
Sesenheim was visited, and left with satisfaction and con- 
tentment At Strasburg they found Lili happily married, 
with a new-born child. At Emmendingen Goethe stood by 
his sister’s grave, and saw her successor Johanna Fahlmer, 
Jacobi’s aunt The Swiss journey began at Basel The 
chief object of it was to forward the health and education 
of the young duke. It was a bold plan to execute in 
October and November. From Bern they made the tour 
of die Bernese OberlandL From Geneva, by the advice of 
De Sauflsure, they visited Mont Blanc and the valley of 
Chamouni ; they crossed the Furka, not without danger, in 
the middle of November, descended the St Gotthard to 
Lucerne, and visited Lavater at Zurich, the seal and sum- 
mit of their tour. From this time Lavater lost his influ- 
ence over Goethe, and in 1786 he would gladly have run 
away from Weimar to avoid him. In December they went 
by ^e Lake of Constance and the falls of the Rhine to 
Stuttgart, where, on December 14, Goethe saw Schiller for 
the first time. He was a student at the Academy, and in 
Goethe’s presence received the prize. 

The return to Weimar, on January 13, was the beginning 
of a new era. The period of genius and eccentricity was at 
an end; that of order and regularity succeeded. As an out- 
ward sign of the change, the duke cut off his pigtail, an 
example which was long without imitators. Wieland said 
that the Swiss winter journey was the greatest of Goethe’s 
dramas. In the same serious mood Goethe began to write 
history. He chose for his subject Duke Bernhard of Saxe- 
Weimar, the knight-errant of the Reformation. He spent 
much time and trouble in collecting materials, but at length 
reasonably concluded that his strength lay elsewhere. At 
this time also he began to write Tosbo^ and adapted the Birds 
of Aristophanes to modern circumstances. His deeper 
thoughts were concentrated in Wilhelm MeUter, Countess 
Werther, the sister of the great minister Baron von Stein, 
whom he visited at Neunheiligen, was transferred in living 
portraiture to its pages. His efforts for the development of 
the duke’s dominion naturally led him to the study of science. 
The opening and direction of mines induced him to study 
geology ; the classification of ancient forms of life led him 
to osteology and anatomy. Goethe was always fond of 
children. The young Herders and Wielands spent much 
time in his garden, sometimes digging for Easter eggs which 
had been carefully concealed. In the spring of 1783 Fritz, 
the son of Charlotte von Stein, then ten years old, came to 
live with him in his ^rden house. In the autumn they 
took a journey together in the Harz. At Ilmenau was 
written the touching poem of that name on the duke’s birth- 
day. Goethe reviews in it their common friendship and 
activity as far as it has yet gone, and a few days afterward]^ 
as he slept in the hut on the Gickelhahn, he wrote in pencil 
the world-known lines in which he anticipates for himself 
that rest and silence which then held enchained the summits 
of the hills and the birds of the wood. In the following 
year another journey was undertaken in the Harz for the 
study of mineralogy. But this was only a relaxation from 
more serious affairs. In 1785 the FUrstenbund or lea^e 
of princes was formed, under the supremacy of Frederick 
the Great, to resist the ambition of Austria under Joseph 
IL The duke of Saxe-Weimar t6ok an important part in 
forming this league, and in the negotiations which preceded 
it. Goethe was his indispensable adviser, and must on this 
oeoasion, if not on others, have taken a keen interest in 
politics and in the independence of Germany. 
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The year 1786 marks an epoch in Goethe’s life. He had I 
now been ten years in Weimar, and he must have felt that hij V 
own inward development, and the work which he was most 
fitted to do in the world, were not advancing as favourably 
as they should. He had written little of first-rate import- 
ance. His Lyrics were of intense beanty and of deep 
meaning, but they were short and fugitiva He had 
brought with him from Frankfort the sketches of Fausi and 
EgmoiU^ but little had been done to them since. His occa- 
sional writings for the amateur theatre, or for court festivi- 
ties, were not such as to add to his solid reputation in 
Germany. Iphigenie was the one great work of poetiy 
which belongs entirely to this period, but that had not re- 
ceived its final form. Tasso was conceived, but only two 
acts were written, and these in prose. Wilhelm Meisler is 
the most exact expression of this portion of Goethe’s life; 
but loftily as it now towers above the level of his dramas, 
it did not then satisfy the author, nor was it in a state to 
be published. For the completion of these works Goethe 
required leisure and repose, impossible to obtain in the dis- 
traction and pleasures of the court. This became more 
apparent to him as he set himself to collect his scattered 
writings. Four volumes were soon completed, but the pre- 

paration of the other four convinced him how much laboui 
many of his poems still required for perfection. Another 
cause of discontent was his relation to Frau von Stein. It 
could not have been more intimate. She was all to Goethe 
and more than Gretchen, Frederike, Lili, or bis sister 
Cornelia bad been. He communicated to her every thought 
and every action of his life. The relation was blameless, 
to a character like Goethe’s it was natural ; but it became 
every year more difficult and more full of danger. The 
ardent devotion which sat well on the impetuosity of youth 
was less becoming and less possible to the man of middle 
age. Yet the tie could not be severed without a struggle, 
and the wrench could not be effected without an enforced 
absence. To these necessities, the need of quiet for compo- 
sition, and for deliberately rearranging the circumstances 
of his life, was added the stress of other impulses. Goethe 
had all his life been fascinated by the practice of art. In- 
deed it was not until he bad discovered at Rome the 
limitation of his powers that he definitely renounoed the 
hope of becoming an artist. He tried almost every branch 
in turn. Ho drew in pencil and in sepia, sketched, painted 
in oil, engraved on copper and wood, and etched. For 
these occupations he bad but little leisure ; at this time he 
attributed his slow improvement rather to want of labour 
than to want of power. He saw infinite possibilities of 
advance in a life of freedom spent under the inspira- 
tion of sunny skies, and amidst the environment of the 
highest art. 

Of still deeper interest and importance were his scientific 
researches. In these he aspired to detect the secrets of 
nature ; he succeeded in seeing, as in a vision, the great 
scheme of evolution applied to all phenomena of the natural 
and moral world, which the labours of many workers have 
revealed to us in our own day. He longed for time and 
leisure to perfect these ideas, to base them on solid fact. 
Goetbd has not added much of positive value to the treasury 
of scientific truth, but he deserves the credit of having dis- 
cerned the right method of inquiry when it was obscure to 
many, and of having thrown that glow of imagination over 
dry and technical inquiry, without which no great discoveries 
can be made. His inquiries into the nature of light belong 
to a later time. He began with i)hysiognomy under the 
auspices of Lavater. From this he was led to the study of 
anatomy, and especially to the comparison of the skeletons 
of men and auimala In this department he m^e a real 
discovery, that the intermaxillary bone which exists in the 
lower gnim^lft is found in the human subject in a rudimen- 
• X. — ga 
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ttiy state, — that it is seen distinctly in youth, but as years 
advance is united with the body of the sknlL The dis- 
covery that the skull itself is only a development of the 
vertebrae of the spine was made a little later. He was led 
to further step by picking up the head of a sheep on the 

diore of the Lido at Venice. The care of his garden cottage 
naturally led him to the study of plants. He soon found 
himself attracted to wide and comprehensive ^neralisations. 
The MetamorphoM of Plank was not published till 1790, 
but the idea which had possession of his mind was a solid 
contribution to the science of botany. Ooethe sought to dis- 
cover au original or standard flower, from which, as from a 
riatonic ideal type, all existing flowers were deflexions and 
aberrations. In this he followed an unscientific method, 
but he clearly saw that all the different parts of the plant, 
except the stem and the root, might be regarded as modifi- 
cations of the leaf ; that leaf, calyx, corolla, bud, pistil, and 
stamen were all referable to the same type ; and that 
whether a plant poduced leaves, or flowers, or fruit, 
depended on the £fferentiation of the nutrition which it 
received. Less fortunate were his speculations in ^ology, 
to which he devoted a very large portion of his time and 
thoughts. It is something that he recognized the importance 
and reality of that science, then in its infancy, which 
has had to undergo more than its due share of obloquy and 
distrust But he was of necessity a follower of Werner, 
who based his classification of roclu rather on the minerals 
which they contained than upon an examination of the 
fossil remains of organic life. All these causes contributed 
together to one end. His desire to complete the great 
poetical works which he had begun, to disentangle his life 
from the complexities which had entwined themselves round 
it, to give a fair trial to his impulses towards art, to afford 
opportunity for the careful and systematic interro^tion of 
nature, an^ above all, a longing to possess h'ls soul iii peace, 
and solemnly to probe in silence the depths of his own 
being, conspired together to drive him from Weimar to the 
land which he had yearned after from boyhood. The resolu- 
tion, slowly formed, was boldly executed. In the summer 
of 1785 he had visited Carlsbad for the first time, passed a 
pleasant month in the company of the duchess Louise, 
Herder, and Frau von Stein. In July 1786 he paid it a 
second visit After five weeks of brilliant society, very 
favourable to his health, spent in revising his works for the 
press, he stole secretly away. The duke alone knew that 
he designed an absence of some duration. In the strictest 
incognito, in the guise of a German merchant, he drove 
alone to the land of the citron and the oranga 

Goethe’s Italian journey, the most momentous epoch in 
the development of his intellectual life, lasted from Septem- 
ber 3, 1786, to June IS, 1788. Assuming the common 
German name of Miiller, in the strictest incognito he 
journeyed by way of Munich, where he studied the picture 
gallery and the collection of antiquities ; by the Lake of 
Ghirda, where he began his metrical version of the Iphigeniei 
by Verona, where he saw the first specimen of Roman build- 
ing in Italy in the stupendous amphitheatre ; by Vicenza, 
where he was attracted by the grace and harmony of the 
classical Palladio ; by Padua, where he neglected the frescos 
of Giotto, but rose to a clear conception of the form of the 
original plant by the marks on the leaves of a palm in the 
botanical garden; to Venice, where for the first time he was 
ftble to taste the charm and richness of southern life. As 
fie proceeded farther, Ferrara spoke to him of Tasso; 
Bologna showed him the great masters of the academic 
ichool who have now grown pale and dim before theprede- 
seisors of Raphael; Florence interested him a little; Assisi 
Irew his attention, not to the triple church of Saint Francis, 
die unrivalled museum of religions art, but to the little ruined 
temple which no modem traveler would notice but for the 
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name of Gkiethe ; Spoleto again delighted him with the re- 
mains of ancient ar^itecture. He reached Rome on Octo- 
ber 28. His first stay was till February. The constant 
companion of his studies was the painter Tischbein, who 
helped him to disentangle the many difiSculties of the old 
Rome and the new. He lived chiefly among the German 
artists and men of letters who frequented the Caff4 Greca 
Among these were Angelica Eaufmann and Moritz, who 
deepened his knowledge of German versification, and pre- 
par^ him for the composition of Iphigenia. Although 
Goethe occupied himself chiefly with drawing, he was able 
to announce on June 6 that this work was finished. The 
second Iphigenk^ written in verse, was the first important 
fruit of the Italian journey. It is in very strong contrast 
with GoU von Berlichingen. It is written in the strictest 
classical form. Although based on the Iphigenia in Tauru 
of Euripides, it has little in common with it In Euripides 
Thoas is represented as a cruel barbarian, against whom it is 
justifiable to employ every artifice of fraud or violence. In 
Goethe the characters are ennobled by a higher principle, 
and the struggle between truth and falsehood is made a pro- 
minent motive of the piece. When Thoas discovers that, 
according to the oracle of Apollo, the return of Orestes’s 
sister to Greece will satisfy the anger of the gods, he gives 
his consent, and his last words are a friendly farewell 
Towards the end of February Goethe left Rome for Naples. 
Here he was attracted less by the remains of antiquity, even 
the new revelations of Herculaneum and Pompeii, than by 
the prospects of nature, the bay, the islands, the volcano, 
the thousand beauties which make the gulf unrivalled in the 
world, and by the multitudinous and teeming life which 
throngs the endless quays that line the shore. Sorrento 
stimulated him to the revisal of Torquato Taaso^ but he 
did not complete the drama till his return from Italy. It 
did not appear in print till the spring of 1790. The play 
had a special fascination for him as a picture of his own 
distracted life. He could depict with feeling the struggle 
between the actual and the ideal, the ill-assortment of a 
passionate poet with the jealous and artificial environment 
of a court. At the end of March Goethe sailed to Sicily ; 
rolled up in his cloak he meditated the composition of his 
TasBO, Sicily struck him, as it must strike all travellers who 
have studied the ancient world, as a revelation of Greece. 
It is, if one may say so, more Greek than Greece itself. Its 
mountains, streams, trees, flowers, the form of its boats and 
pottery, the habits of the people, the quivering smile of 
the bright blue sea fringed with golden sand, represent 
completely the Greece of the Odyssey and of the choruses 
of Euripides. Goethe was overmastered by this powerful 
influence. He sketched and began Nausicaa^ the story of the 
Odyssey in dramatic for^ which always remained a fragment. 
He returned to Rome in June. The rest of the year was 
spent in the city and its neighbourhood, in the serious study 
of drawing, for which unfortunately he had but little talent, 
and in the composition of Egmont^ a work begun with the 
approval of hU father in the early Frankfort days. It was 
finished in September 1787, and appeared in the Easter of 
the following year. Although Egmont still keeps the stage, 
it has very grave faults. It is an unfortunate mixture of the 
natural and ideal treatment. The licence with which the 
scenes are transposed in modem performance shows how 
much the work lacks symmetry and cohesion. Schiller 
criticized it severely as being untrue to history. He de- 
scribed the close, where all difficulties are solved by the 
appearance of Clarchen, as ndeus ex maehina or asoZfo fnortale 
mto the world of opera. Tlie music of Beethoven has contrb 
buted to it a charm of art which was necessary to its complete- 
ness. Besides this, Goethe rewrote for publication his early 
vaudevilles of Erwin und Elmirs and Claudine von Yilla 
Bella. The carnival of 1788 was of importance to his 
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experience. He wrote tome soenee of Famt ; eqpeciaUy the 
scene in the witches* kitchen wts composed in the Borghese 
gardens At the end of April he took a ead farewell of 
Italjf and arrived at Weimar in the middle of June. 

From this time his life takes a new colour. He had 
learned in Italy not only new principles of art, — not 
only that a work of art, whatever uf Oothic ornament it 
may possess, must be solid, firm, and simple in its con- 
struction as a Grecian temple, — but he had also learned 
that life itself should be a work of art He was deter- 
mined henceforth to be himself, to break the bonds 
which had confined him and the distractions which 
had confused him, to possess his soul sacred and inviol- 
able for the purposes of his life. He was relieved of the 
presidency of the chamber and of the war commission, 
but in a manner which did him the greatest honour. His 
relations with Frau von Stein, which had been one reason 
of his leaving Weimar, began to cool One of their last 
friendly meetings was in a journey to liudolstadt, where 
Goethe met Schiller. Neither knew the infiuence which 
the other would have upon his life. Their relations were 
those of shyness, and partly even of dislike. Goethe’s 
friendship with Frau von Stein was to receive a final blow. 
In the autumn of 1788, walking aimlessly through the 
park, he met Christiane Vulpius, a young girl who presented 
him with a petition in favour of her brother. She had 
golden curling locks, round cheeks, laughing eyes, a neatly 
rounded figure ; she looked, as has been said, like a young 
Dionysus.” Goethe took her into his house, and she 
became his wife in conscience, and the mother of his children. 
He did not marry her till 1806, when the terrors of the 
French occupation made him anxious for the position of his 
eldest son. She had but little education, and he could not 
take her into society; but she made him a good and loving 
wife, and her quick mother-wit made her available as an 
intellectual companion. To these days of early married 
life belong the Roman elegies, which, although Italian and 
pagan in form, in colour, and in sensuality, were written 
in Germany from home experiences. 

We must pass rapidly over the next six years, until 
Goethe’s genius received a now impulse and direction by 
his friendship with Schiller. In the spring of 1790 he 
travelled to Venice to meet the duchess Amalia. The 
Venetian epigrams, still more outspoken in sensuality 
than the Roman, were the fruit of this journey. In the 
autumn of the same year he accompanied the duke to 
Silesia, the first of those military journeys which strike 
so discordant a note in the harmonious tenor of his 
existence. The year 1791 offered a quiet contrast to the 
movement of the year before. Ho began to take a more 
special interest in the university at Jena, in which his 
young friend Fritz von Stein hod now entered as a student, 
and his time was more and more occupied with the study 
of colours, the least happy and successful of his scientific 
labours. In the autumn of 1791 Goethe was able to devote 
himself regularly to a task which had informally occupied 
his first years in Weimar. The new theatre was completed, 
and Goethe was made director of it It was in this capacity 
that he was best known to the citizens of Weimar. Ho 
had the final decision on every detail of i)iece, scenery, and 
acting ; in later years his seat was in a large arm-chair in 
the middle of the pit, and applause was scarcely permitted 
until he gave the signal for it The German stage owes 
perhaps as much to Goethe as to Lessing. The repertoire 
of the Weimar theatre was stocked with pieces of solid merit 
which long held their place. Shakespeare’ was seriously 
performed, and the actors were instructed in the delivery 
of blank verse. Stress was laid on the excellence of the 
ensemble as against the predominance of particular stars, 
llie theatre was considered as a school not only of elevating , 


THE 731 

amusement but of national culture. Goethe wrote the 
Gross CopAta for the Weimar stage, a piece founded on the * 
history ol Cagliostro and the diamond necklace. He was 
fascinated by the story as a foreboding of the coming 
horrors of the Revolution. In these events be was destined 
to take a more active part than he expected. In August 
1792 he accompanied the duke to the campai|^ in the 
Ardennes. Passing by Frankfort, where he visited hii 
mother, he joined the allied armies at Longwy. He 
beguiled the tedious siege of Verdun by writing an account 
of his theory of colours in a leaky tent ; and on the disas- 
trous day of Valmy, which he recognized as the birth of a 
I new era, he sought tlie thickest of the fight that he might 
experience the dangerous rapture of &e cannon-fever 
He retreated with the Prussian army, spent five weeks 
with his friend Jacobi at Pempelfort, and on his return 
to Weimar at the end of the year found that the duke 
had built him a spacious house in the square where the 
joint statues of Goethe and Schiller now stand, in eternal 
memory of their friendship. In 1793 be went with his 
master to the siege of Mainz. He continued his optical 
studies during the bombardment, witnessed the marching 
out of the garrison, and was one of the first to enter the 
conquered town. He received leave to withdraw, and went 
to his mother at Frankfort, and persuaded her to sell the old 
house and its contents, and to provide a more convenient 
home for her old age. There was some talk of her coining 
to Weimar. In the autumn of this year the duke left 
the Prussian service, and Goethe could look forward to 
a period of peace. He was chiefly occupied with the 
management of the theatre, and for this he wrote two pieces, 
both of which hud reference to the politics of the time. The 
Bilrgergeneral is a satire on the Revolution, and was long 
a stone of offence to Goethe’s friends, who thought that be 
should have hailed with delight the birth of a new era. 
The Aufgeregten, left unfinished, sketched the out))reak of 
the Revolution iu a country town, and would have declared 
the author’s views with greater distinctness. But the feel- 
ings of scorn and contempt which ho felt fur the cowatdicc, 
cunning, and perfidy of mankind were expressed iu a work 
of greater magnitude. Ho ha<l good reason to deplore the 
misery of the time. IJis mother’s home iu Frankfort was 
broken up ; Schlosscr, bis brotlier in-luw, hud retired to 
Auerbach; Jacobi was fiyingto Holstein. Goethe took the 
old German epic of lieynard the Fox^ with which he had 
long been familiar, and which, under the guise of animals, 
represents the conflicting passions of men, and rewrote it in 
flowing German hexameters. 

Thus far he had produced but little since his return 
from Italy. He was now to undergo the most powerful 
influence which had os yet affected his life. His friendship 
with Schiller was now to begin, an alliance which, in tha 
closeness of its intimacy and its deep effect on the character 
of both friends, has scarcely a parallel in literary history. 

If Schiller was not at this time at the height of hir 
reputation, he had written many of the works which have 
made his name famous. He was ten years younger than 
Goethe. The Rmber plays the same part iu bis literary 
history as Gotz plays in ^at of Goethe. This had been 
followed by Fiesco and Kahale und Liehe. The second 
period of. Schiller’s life had begun with his friendship with 
Kbmer, and tus residence in Saxony. Here he wrote the 
Hymn ofJoy^nnA completed Don Carlos^ In 1787 he settled 
at Weimar. He found the place deserted, the duke in the 
Prussian camp, Goethe in Italy. He applied himself to 
history, wrote ^e Revolt of the Netherlands^ and studied the 
literature and art of Greece. In 1 7 89, mainly upon Goethe’s , 
recommendation, he was made professor of history at the 
university of Jena, although he was afraid lest the scholar 
should discover that they knew more history than the teaohea 
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He made a successful marriage, and worked seriously at his 
Vistory <jf the Thirty Years' War, In 1794 Schiller had 
arranged with the publisher, Cotta of Augsburg, whose name 
is from this time indissolubly connected with the history of 
German literature, for the production of a new literary 
journal. It was to be called the Horen^ and the most dis- 
tinguished German writers were to contribute to it Goethe 
accepted the invitation willingly. The work was designed 
to mark an epoch in German taste, and it did so. It soon 
had two thousand subscribers. Among those who promised 
to contribute were not only Matthisson, Herder, Knebel, 
Frits Jacobi, and Gleim, but the brothers Humboldt, the 
veteran Kant, the youthful Fichte, who had just begun to 
lecture in Jena, and, at a later period, the brothers Schlegel. 
Schiller opened the first num^r of the journal with his 
letters on the ** ASsthetic Education of the Human Race.” 
Goethe contributed the ‘‘Unterhaltungen deutscher Ausge- 
wanderten,” a series of stories told by a number of German 
emigrants who had been driven to cross the Rhine by the 
invasion of the French. The most remarkable of these 
stories is the “Marchen,” a wild and mystic tale, which has 
been the subject of as much controversy and of as many 
interpretations as the second part of Faust, Gk)eth6 also 
published in the Horen the ^^Rbmische Elegien,” the flavour 
of which even Karl August found a little too strong. The 
first effect of Schiller’s influence on Goethe was &e com- 
pletion of WUhelm Meisters Lehfjahre, He had conceived 
the plan of the work twenty years before, and the first six 
books bad been written before the Italian journey. It was 
now finished by the addition of two more books. It stands 
in the first rank of Goethe’s writings. He has aimed in it 
to attain to perfect objectivity of tone, to represent men as 
they are, and to pass no jud^ent upon them. The hero 
passes with weak irresolution through a number of ordinary 
circumstances, apparently the sport of fortune and the play- 
thing of chance, yet all these experiences have their definite 
result in the training of his character. Like the son of 
Kish, he goes forth to seek his father’s asses and finds a king- 
dom. The unearthly charm of the child Mignon, the dark 
fate which shrouds the aged harper like the doom of (Edipus, 
the uncertain yearning after a happier home in brighter 
climes, give a deeper undertone to the prevailing lightness 
of the story. The style is exquisitely soft and flowing. It 
has the sweetness and simplicity of Werther^ but is more 
mellow and more mature. The sixth book is occupied with 
the Bekentnisse einer schunen Seele, a piece of the auto- 
biography of Goethe’s early friend Fr&ulein von Eletten- 
berg, altered to suit its new surroundinga The Musen 
Alrmruich for 1796, edited by Schiller, was enriched by 
some of Goethe’s most exquisite poems — Die NaJu des 
OelvdAeUy Metres StiUcy and Gliicklicke Fahrt, The storm 
of criticism which was aroused by the Horen, and the 
little success which, after the first numbers, it met with 
from the public, determined the two friends to retaliate upon 
their aggressors. The poems of Martial contain a number 
of epigrams written in two lines, describing the numberless 
little presents or xenia, which it was customary for friends 
to exchange at Rome during the time of the Saturnalia. 
The name was borrowed by the two poets, and the Xenien 
was a convenient vehicle for the expression of their opinion 
on every subject The newspapers of the day were the first 
object of attack, but they soon went farther afidd. The 
spigrams were written in Schiller’s rooms at Jena. It is 
impossible to fix the authorship of the XenUn ; one con- 
ceived the idea, the other wrote the lines ; one wrote the 
hexameter, the other the pentameter; they intended the 
authorship as wdl as the ownership of the copyright to be 
one and indivisible.' Notwithstanding this, the collection 
has been broken up. There is no guarantee that the epigrams 
which appear in the separate works of either poet were really 
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written by the authors to whom they are ascribed ; some are 
reprinted in the works of both ; some have remained un« 
printed altogether. They appeared in the Musen Almanack 
for 1797, together with the Venetian elegies mentioned 
above. It is needless to say that they rou^ the writers 
whom they attacked to unspeakable fury, and were the 
occasion of a copious literature. A more solid result of the 
friendship between the poets was the production of Hermann* 
und Dorothea, It is a German idyll ; the story is taken 
from the sufferings of Lutherans driven out in the early 
part of the 18th century from the province of Salsburg, but 
Goethe has given it the character of his own time. He had 
seen much of the suffering produced by the French Revolu- 
tion, and he wished this poem to be a reflexion in a tiny 
mirror of the storms and convulsions of the great worldL 
In its literary form it is a descendant of Voss’s Luise, It 
was conceived at Ilmenau in August 1796, and finished in 
the following spring. Schiller tells us how it was composed 
with extraordinary ease and rapidity. During nine days 
Goethe produced 150 lines a day. Vou have only to shake 
the tree, as Schiller said, and ripe apples will tumble down 
about you. The lines thus hastily written underwent a 
careful revision. Contemporaneous with Hermann und 
Dorothea is the production of Wcdlensteins Lager by Schiller, 
which was written with the advice and assistance of his 
brother poet The completion of this cycle of plays falls 
two years later. 

The year 1797 is the year of ballads. In his garden 
house at Jena Schiller worked dUigently at this vein, that 
perhaps for which he was best suited, and in which he 
most nearly rivals Goethe. Goethe wrote Die Braut von 
Korinth, Oott und die Bayadere, and Der JZauherlehrling\ 
and the whole collection was published in the Musen 
Almanach for 1798. The latter half of this year was 
occupied with a tour in Switserland. Before its com- 
mencement he visited his mother at Frankfort for the 
last time, and presented to her his wife and his son. 
It was a year of extraordinary activity. Besides the 
ballads and his researches in the morphology of plants and 
insects, he translated a great part of the autobiography of 
Benvenuto Cellini, wrote a number of essays on the question 
of SBSthetics, and worked at his long neglected Faust, Of 
this he wrote the dedication, the “ F^logue in Heaven,” and 
the Golden Marriage of Oberon and Titania” — so power- 
ful was the effect of intellectual sympathy and stimulus. 
The six years which succeeded Goethe’s return from his 
third Swiss tour, although they embrace the period in which 
he and Schiller were in daily co-operation, have left us 
little of permanent worth from the older poet On the 
other hand, they are the years of Schiller’s ffreatest activity. 
The great trilogy of Wallenstein, perhaps the highest point 
of Schiller’s genius, was followed by Maria Stuart, the 
Jungfrau von Orleans, the Braut von Messina, and Wilhelm 
Tell, From the end of 1799 Schiller was permanently 
settled in Weimar; a dramatic school was founded, and the 
representation of these classical dramas was the glory of 
the Weimar staga » During these years Goethe was occupied 
'mihFaust, with his researches into the theory of colours and 
of biologic^ development, with the conduct of the theatre 
and &e pnotinal encoura^ment of art In 1798 the 
Horen died a lUEtural death, and was succeeded by the 
PropyUien, a journal of literature and criticism, which, 
although it contained many essays bv Goethe, never ex- 
ceeded a dreulation of 800. Inthespiugof 1799 the study 
of Homer incited Goethe to sketch a Ic^ epic poem on 
the subject of Achilles. Schiller did his b^ to enoou- 
ttm the work. The first canto was rapidly completed, bat 
it had no successor. Goethe contented hiuMelf with trans- 
lating the works of others, and prepared the Mohamet and 
fofiM of Voltaire for the Ldpsic stage. In the first 
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of tbe new oentnry he suffered a dangerous attack of 
scarlatina. His friends feared for his life. Frau von Stain 
recalled her forgotten friendship^ and showed Idndness to 
hb son. After his recovery he sketched out what was the 
most important work of these yean, a trilogy on the subject 
of the French Bevolution ; of this only the first part, (he 
ilToMlrffcAe TochUr^ was completed. The story was a true 
one of a princess of the French house of Conti The 
play is written with the full beauty of Goethe’s style, and 
some passages and effects are worthy of his highest ^niua 
But as a whole it fails. It has the quality, which in a 
drama must be a fault, so characteristic of Goethe’s later 
writing, of too gi^t uniyersalily of treatment The char- 
acters are not living beings but abstractions, and the 
language is vague and gener^ rather than dear and defined. 
The play was performed at Weimar on April 2, 1803. 
Two masterpieces of Schiller — the Brant von Meanna and 
the Jungfrau von Orleaiu — ^preceded and followed it by a 
few weeks. At the end of this year Madame de Stael 
arrived in Weimar accompanied by Benjamin Constant 
She had heard of the fame of this new Parnassus, and she | 
was bent on proclaiming the intellectual superiority of 
Germany to the world Goethe at first fled from her, as 
Byron did at a later period He hid himself in Jena, but 
was recalled by order of the duke. The result of tho cun- 
versations in he salons of Weimar is contained in her book 
De VAUemagw* In March she was suddenly recalled by 
the death of her father, the minister Necker. Goethe was 
at this time the centre to which the most distinguished men 
of all kinds in Germany naturally turned. He was most 
intimate with Zelter the musician, with whom he main- 
tained a full correspondence ; with Wilhelm von Humboldt, 
the statesman-scholar ; with F. A. Wolf, the founder of the 
science of philology; with Gottfried Hermann » the best 
authority on Greek metres. But the friendship which was 
worth all these was soon to be severed. In the beginning 
of 1805 Goethe was convinced that either he or Schiller 
would die in that year. In January they were both seized 
with illness ; Schiller had finished his PhMra and begun 
to work at his Demetrivs. Goethe was translating the Neveu 
de Rameau of Diderot. Schiller was the first to recover, 
and visiting Gbethe in his sick room, fell on his neck and 
kissed him with intense emotion. On April 29 they saw 
each other for the last tima Schiller was on his way to the 
theatre whither Goethe was too ill to accompany him. They 
parted at the door of Schiller’s house. Schiller died on the 
evening of the 9th of May. No one dared to tell Goethe the 
sad news, but he saw in the faces of those who surrounded 
him thatSohiller mustbe veryiU. On the morrow of Schiller’s 
death, when his wife entered his room, he said, Is it not 
true that Schiller was very ill yesterday 1” She began to 
sob. He then cried, He is dead 1” Thou hast spoken 
it thyself,” she answered. Once more he cried, *^He is 
dead I” and turning aside covered his weeping eyes with his 
hands. He at first intended to have completed DerMtriue 
as a memorial of his friend, but a happier inspiration was 
to arrange a performance of Schiller’s great ^m of Ths 
Bellj and to crown it by an epilogua Since that time 
Schiller and Goethe have been inseparable in the minds of 
tiieir countrymen, and have reigns as twin stars in the 
literary firmament If Schiller does not hold the first 
place, it is at least true that he is more beloved, although 
Gtoethe may be more admired. It would be invidious to 
separate them. _ But it is evident that the best fruits of 
Swiller’s muse 'were produced when he was most closely 
under Goethe’s influence, and the foreign student of German 
culture has ground for believing that at some future time 
the glory of the lesser luminary will be absorbed in that of 
the greater, and the name of Goethe will represent alone 
mi unrivalled the literature of his age and country. 
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Schiller was happy in the occasion of his death. He did 
not see the troubles which immediately afterwards bunA 
upon Thuringia. On October 14, 1806, the battle of Jena 
was fought The court had fled from Weimar ; onlv the 
duchess Louise remained. In the evening of the defeat 
Weimar was plundered by the conquering troops. Man) 
of Goethe’s friends lost everything they possessed. Hie 
property and perhaps his life was sav^ oy the firmness 
of Chnstiane, and afterward by Uie billeting of Marshal 
Augereau in his house. On the 15th Napoleon entered thoj 
town, but Goethe did not go to see him. The duchess^ 
obtained her husband’s pardon by her entreaties. It was 
not till the autumn of 1808 that Napoleon and Goethe, 
perhaps the two greatest men then living in Europe, met 
and conversed. It was at the congress of Erfurt, where 
the sovereigns and princes of Europe were assembled' 
Goethe’s presence was commanded by the duke. He was 
attracted at least as much by the prospect of seeing Talma 
08 of meeting Napoleon. He was invited to an audience on 
October 2 ; Talleyrand, Berthier, and Savory were present. 
Tho emperor sat at a large round table eating his breokfasL 
He beckoned Goethe to approach him, and said to him, 
^^Yous 4tes un bomme 1” He asked how old he was, ex- 
pressed his wonder at the freshness of his appearance, said 
that he had read Weriher through seven times, and made 
some acute remarks on the management of the plot Then, 
after an interruption, he said that tragedy ought to be the 
school of kings and peoples; that there was no subject 
worthier of treatment than the death of Csesar, which 
Voltaire had treated insuificlently. A great poet would have 
given prominence to Cmsar’s plans for the regeneration of 
the world, and shown what a loss mankind had suffered by 
his murder. He invited Goethe to Paris ; that was the 
centre of great movements ; there he would find subjects 
worthy of his skill. They parted with mutual admiration. 
The bust of Napoleon was a prominent ornament in Goethe’s 
study. 

In the same year, 1808, an edition of Goethe’s works 
in thirteen volumes was published by Cotta at Tiibingon. 
It is remarkable as contuining the first part of Fanet in 
its complete form. The principal portions of the drama 
had already been published as a fragment in 1790. It 
had then attracted but little attention. Heyne wrote of 
it — There are fine passages in it, but with them there are 
such things as only he could give to the world who takes 
other men to be blockheads.” Wieland and Schiller were 
apparently dissatisfied with it. It had perhaps the appear- 
ance of patchwork, as it was made up of fragments which 
had been written at very different periods of his life. The 
idea of writing Faust seems to have come to Goethe in his 
earliest manhood. He was brooding over it at the same 
time with Gdts von BerHehingen^ but at Strasburg he spoke 
to Herder of neither. He apparently began to write it down 
at the same time as Werther in 1774, and we find mention 
of its progress in the two following years ; indeed, all the 
important parts of the fragment which appeared in 1790 
were known to Jacobi before 1776. He took the work 
with him to Italy, where he added little to it except the 
scene in the witches* kitchen. The dedication, the ‘‘Prologue 
in Heaven,” which presents to the reader the idea of Ae 
whole worl^ the prelude on the stage copied from the Indian 
drama, the lyrical intermezzo, the scene with Wagner before 
the dty gate, and the scene with Mephistophdes in the 
study were written before 1800. ^ In that year he was 
busy with Helena for the second part, and he added nothing 
afterwards to the first except the “ Walpurgis Night ” and 
the scene of Valentine’s death Faust justly stands at the 
head of all Goeibe’s works, and it deserves a very high 
place among the best worlm of every age^ Founded on 
a well-known Dopular tale, indebted for its interest and 
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fMithoB to iaddents of nniverBal experience, it deals with 
Hhe deepest problems which can engage the mmd of man. 
In this combination of qualities it is perhaps superior to 
any one of Shakespeare’s pla^ The plot is as simple 
aud as well known to the audience as the plot of a Greek 
tragedy. The innocence and the fall of Qretchen appeal 
to every heart ; the inward struggles of Faust, like those 
of Hamlet, and the antagonism of the sensual and moral 
])rinciple8, interest the reader just in proportion as his own 
mind and nature have been si^arly stirred. Each line is 
made to stand for eternity ; not a word is thrown away ; 
the poem has entered as a whole into the mind and thought 
of modern Germany ; nearly every expression has become 
a household word. Characters are sketched in a single 
scene \ Valentine lives for us as clearly as Faust himself 
Deeper meanings are opened up at every reading, and the 
next age will discover much in it which is concealed from 
this* Goethe, writing of Faust in his eightieth year, says 
with truth, The commendation which the poem has re- 
ceived far and near may be perhaps owing to this quality, 
that it permanently preserves the period of development of 
a human soul which is tormented by all that afflicts man- 
kind, shaken also by all that disturbs it, repelled by all that 
it finds repellent, and made happy by all that it desires. 
The author is at present far removed from such conditions ; 
the world likewise has to some extent other struggles to 
undergo ; nevertheless the state of man, in joy and sorrow, 
remains very much the same, and the latest born will still 
find cause to acquaint himself with what has been ei\joyed 
aud suffered before him in order to adapt himself to ^t 
which awaits him.” 

In 1809 he finished Die WaJdverwandtsehaften (The Elec- 
tive Affinities), a story which is always cited to prove the 
immoral tendency of his works. A married couple, Edward 
and Charlotte, are thrown into constant companionship 
with two unmarried persons, the Captain and Ottilie. A 
cross attraction takes place similar to that which is often 
seen in chemical experiments. Edward unites himself with 
Ottilie, Charlotte with the Captain. The psychological 
changes by which this result is produced are portrayed with 
a masterly hand. The moral may be held by some to exalt 
the preponderance of fatality in human affairs, and the use- 
lessness of contending against irresbtible circumstances. 
Others may believe that the story is intended to show the 
disastrous calamities which may be wrought by a weak 
and self-indulgent will Ottilie, though she cannot resist 
her passion, has strength enough to starve herself to death ; 
Edward is the prototype of Arthur Donnithorne and Tito 
Melema. The work is replete with earnest purpose and 
terrible warning. 

In 1810 Goethe finished the printing of his Farbendehre 
(Theory of Colours), a work which had occupied his 
mind ever since his journey to Italy. His theories 
were rejected and disregarded by his contemporaries, 
but he left them with confidence to the judgment of 
posterity. Goethe’s labours in this domain fall into two 
natural divisions— one in which he tries to prove that the 
hypotheses of Newton are unsatisfactory, and another in 
which he promulgates a theory of his own. In his first 
work, published in 1791 and 1792, he describes with great 
accuracy and liveliness the experiments which he has made. 
They consist chiefly of the appearances presented by white 
dues on a black ground, bl^k discs on a white ground, 
and coloured discs on a black or white ground when seen 
through a prism. There are two points which he considers 
fatal to Newton’s theory, — ^that the centre of a broad white 
surface remains white when seen through a prism, and that 
even a black streak on a white ground can be entirely de- 
composed into colours. The scientific friends to whom he 
communicated these observations assured him that there was 
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nothing in them opposed toNewton’s theory, — ^that they were 
even confirmations of it He would not he convinced, and 
took no pains to acquire that exact knowledge of mathe- 
matics and geometrical reasoning without which the more 
abstruse problems of physical optics could not be in- 
telligibla He went on further to formulate a theory of his 
own. His views on the subject are contained in their 
shortest form in a letter addressed to Jacobi from the camp 
at Marienburg in July 1793. They are divided into six 
heads, of which the following is an abstract (1.) Light is 
the simplest matter we have knowledge of, the least capable 
of analysis, the most homogeneous. It is not a compound 
body. (2.) Least of all is it *»ompounded of coloured iighta 
Every coloured light is aarker than colourless light 
Brightness cannot compounded of darkness. (3.) Inflex- 
ion, refraction, reflexion, are three conditions under which 
we often observe apparent colours, but they are rather 
occasions for their appearance than the cause of it (4.) 
There are only two pure colours, blue and yellow; red may 
be regarded as a property of boA of them. There are two 
mixed colours, green and purple; the restare gradations of 
these colours, and tfre not pure. (5.) Colourless light cannot 
be produced out of coloured lights, nor white from coloured 
pigments. (6.) The colours which appear to us arise solely 
out of a modification of the light The colours are excited 
in the light, not developed out of the light. These views 
he afterwards extendbii and explained, but very slightly 
modified. In Goethe’s opinion, yellow was light seen 
through a thickened medium; blue was darkness seen 
through an illuminated medium; all other colours were de- 
rived from these two. The theory of the FarhetUehre has 
not yet received the recognition which Goethe anticipated 
for it. In his own day he had some adherents, — the most 
distinguished perhaps was the philosopher Hegel, whose 
views, however, of natural philosophy have caused many 
inquirers to recoil from his theory of metaphysics. Goethe 
complained that no physicist believed in him, and as that is 
still true in an age which has been devoted more than any 
other to physical inquiries, we may conclude that the prin- 
ciple upon which his theories are based is radically wrong. 

The year 1809, in which Die Wahlverwandtschafteii was 
written, was for Goethe the beginning of a new era. He 
was then fresher and brighter tlm he had been for ten years 
before. He bad lived through a troubled period of oppressive 
sorrow. The death of Schiller, the violation of his beloved 
Weimar, the deaths of the duchess Amalia and of his mother, 
his own bodily and mental sufferings, had given a tone of 
sadness to his poetry. As if to put the finishing stroke to 
the efforts of his life, he married &e mother of his children, 
arranged and published his collected works, and completed 
his theory of colours. The unfinished drama of Pandora is 
a symbol of this time. The part which is completed refers 
only to past experiences of sadness ; the continuation was 
to have lifted the curtain of future hope. 

It was natural at the beginning of a new course of life that 
Gk)ethe should write an account of his past existence. The 
study of his collected poems made it apparent to him how 
necessary it was to furnish a key by which they might be 
understood. These various causes led to the composition of 
DieUung und WakrhdJt (Poetry and Truth), an autobiogra- 
phical history of the poet’s life from his birth till his settle- 
ment at Weimar. This work is the cause of much embarrass- 
ment to the poet’s biographers. Where it ought to be the 
most trustworthy source of information, it is most mislead- 
ing. It is probable that Goethe intended it to be an accurate 
and circumstantial account of his life. But the inner life of 
an individual is more clear to him than the outer. The 
stages of our self-development are better remember^ than 
the exact droumstances which produced them, still less than 
the order of time in which they followed eadh other. 
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took pains to ascertain facts which he had forgotten. But 
he was so conscious that imagination would play a large 
part in the composition that in the title he gave poetry ^e 
precedence before truth. The indefatigable indust^ of 
German investigation has laid open before us every detail 
of the poet’s life and every phase of his feeling. Diddung 
und WcbhrheU^ if it has lost its rank as a history, still keeps 
its place as a classic. The simple loving delineation of the 
childhood of genius is as fresh as ever, and is of more uni- 
versal interest from being less particular. The first five 
books of this autobiography appeared in 1811, the next 
five in 1812, the third instalment at Easter 1814, and the 
conclusion aher Goethe’s death. The period during which 
this was his principal work witnessed the greatest political 
event of the first half of our century, the rising of the Ger- 
man people against the power of Napoleon. In this Goethe 
took no share, and with it he apparently felt little 
sympathy. He made no impassion^ orations to his 
countrymen like Fichte ; he wrote no inspiring lays like 
Korner. The ballads which he composed in 1813 are 
harmless enough, — Der wandelnde Gloche, Der getreue Ech 
harty Der TodtcTdam, He saw Stein and Arndt at Dres- 
den ill 1813, but disappointed them by his impassive 
manner. He said to Komer’s father at the same time, 
Yes, shake your chains 1 The man is too great for you. 
You will not break them, but only drive them deeper into 
your flesh.” The reasons for this apparent coldness are 
perhaps more simple than they appear at first sight. 
Goethe was a man of thought rather than of action. Al- 
though a fair portion of his long life was given to the 
practical business of his adopted country, his heart was 
always in speculation or artistic production. While in- 
specting mines he was spinning theories of geological for- 
mation ; while working for the war commission he gladly 
ran away to the castle of Dornburg to bury himself amongst | 
his deserted papers. The pressure of court business at 
Weimar drove him to the solitude of Italy. In the defiles 
of the Argonno, and in the trenches before Mainz, he was 
scheming and arranging his theory of colours. A bombard- 
ment was valued by him less as an attack upon the enemy 
than as a senes of interesting experiments in optica 
Added to this natural indifference to the details of human 
affairs was his belief in the predominance of force, and in 
the necessary evolution of the history of the world. Nar 
poleon was to him the greatest living depository of power. 
Nations, whether conquered or victorious, separated or 
united, obeyed a common law against which individual will 
strove in vain. Goethe was thus incapacitated for politics, 
both by his qualities and his defects. This habit of abstract 
contemplation grew upon him in later life. Those who 
condemn him on this ground should remember that he 
hailed in no grudging spirit the formation of a united Ger- 
many, and that his works have been the most potent , 
agency in making all Germans feel that they are one. Few 
would wish to exchange the self-conflict of Fausty or even 
the wayward wanderings of Meistery for the hectic extrava- 
gance of Edmer or the unsubstantial rhetoric of Fosa. 

It was hardly to be expected that at the age of sixty-five 
Goethe should strike out new lines of poetical activity. 
However, in the Weit^iliehe DivaUy he made the first 
attempt to transplant Eastern poetry to a German soil, and 
sot an example which has been followed by Heine and Mirza 
Sebaffy. In 1811 he first became acquainted with the 
works of Hafiz in Hammer’s translation. At a time when 
North and South and West were splitting in sunder, when 
thrones were breaking up and empires trembling, he sought 
a willing refuge in the restoring fountain of the Astern poet 
The book Timur has an obvious reference to the expedition 
of Napoleon in Russia, but the large migority of the poems 
are amatoiy, and are addressed to an imaginary Suleika, 
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whose name is given to one of the books. Once more in his 
old age Goethe came under the sovereignty of a woman! 
She was Marianne von Willemer, the newly married wife 
of a Frankfort banker, Jacob von Willemer, who was an old 
friend of Goethe’s and of his brother-in-law Schlosser. 
Goethe made her acquaintance in a journey which he took 
in the Rhine country vith Sulpiz Boiserde, who had suc- 
ceeded in interesting Goethe in early German art, a sub- 
ject to which he was himself devoted. The correspondence 
between Goethe and Marianne was published in 1877. It 
extends almost to the day of his death, and includes letters 
from Eckermann giving an account of his last moments. 
Not only were most of the Divan poems addressed to 
Suleikt^ but several of those included in the collection are 
by Marianne herself, and will bear comparison with those of 
Goethe. In these poems the Oriental form is not very 
strictly observed. The fondness of the Orientals for the re- 
petition of single rhymes is not attended to, and if some- 
times remembered is soon forgotten. Their Eastern colour 
depends rather on the suggestion of Eastern scenery and the 
introduction of Eastern names. This, however, gives the 
poet a greater licence to levity, to fatalism, and to passiou 
than would have been possible in poems of a purely German 
character. 

The last tw^elve years of Goethe’s life, wheii he Imd 
passed his seventieth birthday, were occupied by his enu- 
cisms on the literature of foreign countries, by the Wander* 
jahrey and the second part of Famt, He was the literary 
dictator of Germany and of Europe. He took but little 
interest in the direction in which the younger Gennau 
school was moving, and was driven to turn his eyes abroad. 
He conceived an intense admiration for Byron, which was 
increased by his early death. Byron appears as Euphorion 
in the second part of FaueU He also recognized the great- 
ness of Scott, and was one of the first to send a greeting to 
the Italian MazziriL Ho conceived the idea of a world- 
literature transcending the narrowlimits of race and country, 
which should unite all nations in harmony of feeling and 
aspiration. German writers claim that his design has been 
realized, and the literature of every ago and country can be 
studied in a tongue which Qoethe had made rich, flexible, 
and serviceable for the purpose. The Wanderjahrty al- 
though it contains some of Goethe’s most beautiful concej)- 
tions, The Flight into Egypt, The Description of the Peda 
gogic Province, The Parable of the Three Reverences, is 
yet an ill-assorted collection of all kinds of writings, old and 
now. Its author never succeeded in giving it form or 
coherency, and his later style, beautiful as it is, becomes 
in these years vague and abstract. Still without this work 
we should not be acquainted with the full richness and 
power of his mind. 

The second part of Fansi has been a battlefield of 
, controversy since its publication, and demands fuller 
attention. Its fate may be compared with that of the 
latest works of Beethoven. For a long time it was regarded 
as impossible to understand, and as not worth understanding, 
the production of a great artist whose faculties had been 
impaired by age. By degrees it has, by careful labour, be 
come intelligible to us, and the conviction is growing that 
it is the deepest and most important work of the author’s 
Jife. Its composition cannot be called an after-thought 
There is no doubt that the poet finished at the age of 
eighty the plan which he had conceived sixty years before. 
The work in its entirety may be described as the first part 
of Faust writ large.” This is a picture of the macrocosm 
of society as that was of the microcosm of the individual 
The parallelism between the two dramas is not perfect, but 
it reveals itself more and more clearly to a patient study. 
Some points of this similarity have been well express^ by 
Rosenkranx (quoted by Bayard Taylor) ; — “ Both parts art 
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■ymmetrical in their etmotare. The flnt mores with de- 
libemte swiftness from heaven through the world to^'hell ; 
the second returns therefrom through the world to heaven. 
Between the two lies the emancipation of Faust from the 
torment of his conscious guilt, lies his Lethe, his assimi- 
lation of the past In regard to substance, the first part 
begins religiously, becomes metaphysical, and terminates 
etUcally; the second part begins ethically, becomes sssthetic, 
and terminates religiously. In one, love and knowledge are 
confronted with ea^ other ; in the other, practical activity 
and art, the ideal of the beautiful. In regard to form, the 
first part advances from the hymnal shout to monologue 
and dialogue ; the second part from monologue and dialogue 
to the dithyrambic, cloang witib the hymn, which here 
glorifies not alone the Lord and His uncomprehonded lofty 
works, but the human in the process of its union with the 
divine, through redemption and atonement” The first act, 
with its varM scenes of country, castle, ^rden, galleries, 
and halls, answers to^the two prologues of the first part; the 
second act introduces us again to Faust’s study and his 
familiar Wagner. The clauical Walpurgis Night has its 
prototype in the first part The third act is devoted to 
Helena, who is the heroine of the second part as Gretchen is 
of the first The marriage of Faust and Helena typifies 
the union of the classical and romantic schools, and their 
child is Ewhorion, who is symbolicid of Byron. In the 
fourth act Faust is raised instead of being degraded by his 
union with Helena!^ He wishes for a sphere of beneficent 
activity, and obtains it by war. The fifth act is devoted to 
the complete regeneration of the soul of Faust Even the 
sight of all that he has accomplished does not satisfy him. 
It is not until he is blind to outward objects that one 
moment of divine rapture reveals to him the continuance 
of his work in coming generations, and convinces him that 
he has not lived in vain. In this one moment of supreme 
happiness he diea The struggle for the possession of 
'Faust’s soul, indicated in the first part, is fully elaborated 
in the second, Mephistopheles is shown to have worked 
out the good in spite of himself, end Margaret appears 
transfi^red as the revelation to man of the divine love. 

With the completion of Faust, Goethe felt that the work of 
his life was accomplished. He still continued to work with 
regularity. He ordered and arranged his writings, he 
laboured at his Tagt$- und Jahreaheften^ an autobiographical 
journal of his life. He bated not one jot of heart or hope, 
and took the liveliest interest in eveiy movement of litera- 
ture and science. When the news of the July Revolution 
of 1830 reached Weimar, Goethe was excited beyond his 
wont, not on account of the triumph of liberal principles, 
but l^use the controversy between Cuvier and Geoffrey St 
Hilaire had been decided in favour of the latter. Still he 
had much to darken his latter days. His old friends were 
falling fast around him. His wife had died in 1816, after 
a union of th^ years. He felt her loss bitterly. The 
duchssB Amalia had died eight years before, not long after 
the death of his own mother. He now had to undeigo 
bitterer experiences when he was less able to bear them. 
Frau von Stein, with whom he had renewed his friendship 
if not his love, died in January 1827 ; and in June 1828 
he lost the companion of his youth, the grand-duke Earl 
August, who died suddenly, away from Weimar, on his return 
from a journey. Goethe received the news with outward 
calmness, but said forebodingly, Now it is all over,” and 
went to mourn and labour at the castle of Doroburg, where 
everything reminded him of the days of their early friend- 
ship. The duchess Lonisesurvived her husband till Februaiy 
1830. When Goethe died in 18^ none of the old Weimar 
set were left except Enebel, who lived two y^ longer. 
A grreter blow than these was the death of his only son, 
whom, in spite of his moral weakness, his father deeply loved. 
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He died at Rome in October 1830, and is buried dose by 
the pyramid of Gains Oestius, where Goethe hima^ once 
desir^ to be laid. We have afull account of the last nine 
years of Goethe’s life from the writings of Ebkermann, who 
became his secretary in 1823, lived with him tUl his death, 
and has noted down his conversations and his hahUs with 
the minuteness and fidelity of a BosweU. 

We must pass on to the closing scene. On Thursday, Bii 
March 15, 1832, he spent his last cheerful and happy day. 

He was visited by the grand-duchess and other friends. 

He awoke the next morning with a dulL From t^ he 
gradually recovered, and on Monday was so much better 
that he designed to begb his regular work on the next day. 

But in the middle of &e night he woke up with a deathly 
coldness, which extended from his hands over his body, and 
which it took many hours to subdue. It tken appeared that 
the lungs were attacked, and that there was no hope of his 
recovery. Goethe did not anticipate death. He sat fully 
clothed in his arm-dii^ made attempts to reach his study, 
spoke Oonfidently of his recovery, and of the walks he would 
take in the fine April days. His daughter-in-law Ottilie 
tended him faithfdly. On the morning of the 22d his 
strength g^uall^ left him. He sat slumbering in his arm- 
chair fielding Ottilie’s hand. Her name was constantly on 
his lips. His mind occasionally wandered, at one time to 
his beloved Schiller, at another to a fair female head with 
black curls, some passion of his youtL His last words were 
an order to his servant to open the second shutter to let in 
more light After this he traced with his forefinger letterein 
the air. At half-past eleven in tfie dsy he drew himself, with- 
out any sign of pain, into the left comer of his arm-chair, and 
went so peacefully to sleep that it waslong beforethe watchers 
knew that his spirit was really gone. ^ He is buried in the 
grand-ducal vault, where the bones of Schiller are also laid. 

Goethe differs from all other great writers, except*pe^ 
haps Milton, in tide respect, that his worim cannot beunde^ 
stood without a knowledge of his life, and that his life is 
in itself a work of art, greater than any work which it 
created. This renders a long and circumstantial biography 
a necessity to all who would study the poet seriously. At 
the same time he b so great that we are even now scarcely 
sufficiently removed from 4iim to be able to form a'^orrect 
judgment of hb pbce in literary hbtory. He b not only 
the greatest poet of Germany; he is one of the greatest 
poets of all ages. Posterity must decide hb exact preced- 
ence in that small and chosen company which contains the 
names of Homer, Dante, and Shakespeare. He was the 
apostle of self-culture. Always striving after objective 
troth, and sometimes attaining to it, he exhibited to the 
world every phase of hb plastic mind in turn, and taught 
both by precept and example the husbandry of the souL 
liie diaige of selfishness so often brought against him 
cannot be maintained. Hb nature responded to every 
infinence of passing emotion. Like a delicate harp, it was 
silent if not touched, and yet gave its music to every woo- 
ing of the wilful wind. The charge of unsympathetic 
coldness roused the deep indignation of those who knew 
him hoBt He learned by sad experience that the lesson 
of life b to renounce. Rather than cavil at hb statuesque 
repose, we shqnid leam to admire the self-confiict and s^- 
command which moulded the exuberance of hb impubire 
nature into monumental eymmetiy and proportion. Hb 
autobiography has done him wrong. It b the story not of 
hb life, but of hb recollections. He needs no defence, 
nothing but sympathetic study. As Homer conoenttated 
in himself the spirit of antiquity, Dante of the Middb 
Ages, and Shakespeare of the Renaissance, so Goethe bthe 
representative of the modern spirit, the prophet of man- 
kind under new circumstances and new conditions, the 
appointed teacher of ages yet unborn. 
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JBMtography^^A complete bibliography of Gk>ethe 
literature would fill a very large space. We must con- 
tent ourselves with an indication of the principal sources 
from which a knowledge of his life may derived The 
most important source of all is his own works. Tlio IHehU 
un^ und Wdhrheity the Italienis^ the Campagne 

am Ehein, and ihe Taget- umd Jahrtahefitn have an 
especial autobiographical value. Next to these come the 
poems, and lastly the letters. Many of these are lost for 
ever, many remain unpublished For the first period of 
his life Der Junge Goet^^ in three volumes, published by 
Hirzel, with an introduction by Michael Bemays, is indis- 
pensable. It contains his letters and poems in chrono- 
logicd order. A commentary on this work by Wilhelm 
Scherer, entitled Aus Goethes FrUhzeit was published in 
1879. Otto Jahn published Goethes Brief e an seiner Leip- 
tiger Freunde, Scholl and A. Hober have collected the 
letters of the Strasburg period Goethe’s correspondence 
with Schiller and with Zelter was published during his life- 
time. Besides these we have his letters to Herder, Merck, 
Eestner and Lotte, Lavater, Enebel, Countess Stolberg, 
Jacobi, Karl August, and Frau von Stein. Lately have 
appeared his letters to Marianne von Willemer, and some 
of those addressed to J. O. Schlosser. We are without 
his letters to Behrisch, Lerse, and Zimmermann ; and we 
have only a few of those addressed to Horn and Sophie La 
Roche. Goethe’s real letters to Bettina von Amim are in 
the main unpublished ; those which bear the name have 
been largely falsified, but have a substratum of truth. We > 
have also a few volumes of Goethe’s scientific correspond- 
ence, published by his descendanta HAp to the understand- 
ing of his poetry is given by the letters of Wieland, Caroline 
Flachslalid, and bis Weimar friends. The letters addressed 
to him by Frau von Stein exist, but have not been made 
pubUe. The first life of Goethe was published by During 
in 1828, of which a second enlarged edition appeared after 
the poet’s death in 1833. Then followed YieholT in i 
volumes, 1847-1853. The best life of Goethe is that of 
Schafer, which appeared first in 1851, and the third edition 
of which dates from 1877. It is contained in two volumes 
of moderate size, and is written with scarcely a superfluous 
word. "^The account of Goethe and Schiller* by Karl 
Goedeke in his Grundriss der Deutschen DicfUnng is admir- 
able, and so is the little book Goethes Lehen und Schriftent ! 
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published by him in 1874. The life of Goethe has beop 
popularised in England by G. H. Lewes, in a work whi^ 
IS as much read in German as in EnglisL A complete 
biography of Goethe cannot be written until the archives 
of the Goethe Haus at Weimar are thrown open for con- 
sultation. The knowledge of Goethe’s works in England 
is due as much as anything else to the writings of Thomas 
Carlyle. The commentaries on Goethe’s works are end- 
less in number. The most active labourer in this firid has 
been H. Diintze, who has left no side of GoeUie’s activity 
and no period of his life unexplored. We must also men- 
tion the brilliant lectures on Goethe by Hermann Grimm 
(Berlin, 1877), and the excellent sketch of his life and 
works published by A. Hayward in 1878. The following 
works deserve particular mention : — 

Alts Goethes Knabewteit 1757-59, UiUheilun^ aus einem 
(Mginabimmuseript der Frankfurter SUuUMbliothekf erlautert und 
heraUBMgeben von Dr H. Weiunann, Frankfurt, 1840 ; Brie/e an 
J, if. Merck wm OoethSt Herder, Wieland, und andem bedeuJtenden 
Zeitgenossen, hmg. von K. Wagner, DarmataOt, 1885 ; Brie/e ausdem 
Freundeskreise von Goethe, Herder, HiSipfner, und Merdc, hng. von 
Dr K. Wagner, Leipsie, 1847 ; BHrfe Oodhes an Frau von Stein 
aus den Jahren 1776-1826, hri^. dnrch A, Scholl, 8 vola., Weimar, 
1848-1851; Brie/e Goethes an die Grdfin Auguste zu Stolberg, 
Leipsic, 1889; Briefe Goethes an JLavaier, aus den Jahren 1774-83, 
hrsg. von Heinr. Horzel, Leipsic^ 1888 ; Britfe Goethes an Leiptigcr 
Freunde, hrsg. von O. Jabn, Leijudo, 1849; Brirfe Goethes in den 
Jahren 1768-1882, hrsg. von H. Dbring, Leipsic, 1886 : Brief 
wechsel d. Groszherzogs Karl August v. Stuhsen^Weisnar^MimiCoeh 
mil Goethe in den Jahren von 1775 bis 1828, 2 vole., Weimar and 
lieipiiic, 1863 ; Brief veeehsel twisehen Goethe u, F» H Jaeohi, hrsg. 
V. tMaz Jacobi, Leipsic, 1847; Briefweciml twisehen Goethe um 
\ Zelter in den Jahren 1796-1882, brsg. vonFr. W. Riemer, 8 parts, 
Berlin, 1838-84-86 ; Briefwechsel tmsehen Goethe u, Marianne von 
Willemer (Suletka), hrsg. luit Lel)en8uachriobt6u, &c., von Tb. 
Creizenacb, Stuttgart, 1877 ; H. Doling, Goethes Leben, Weimar, 
1828, 2d ed., Jena, 1888; and Goedeke, Goethes Leiben u, Schriften, 
Stuttgart, 1874, Oodkes Sammlungen, 8 parts, Jena, Leipsic, 1848, 
1849; Ihr Karl Mendolssobn-Bartboldy, Godhe u» Felix Mendelmhn 
BarthMy, Leipsic, 1871 ; Neve Mittheihingen aus Johann Wolf 
gang von Goethes hmdsehr^liehem Nachlasse, 8 parts, Leipsic,. 
1874-76; Dr J. W. Schmer, Goethes Lehen, 2 vols., 8th ed., 
Leipsic, 1877 ; H. YiehofT, Goethes Leben, 8 parts, Stuttoart, 1847- 
49; Franz Wegele, Goethe aU Histariker, 1876 ; Zelleuck, Die 
Beziehvngcn Gbthes su Spinoza, 1878 ; Edmund Hoefer, Goethe 
und Charlotte von Steifi, Stuttordt, 1878 ; Bri^e Goethes an 
Sophie la Boche und Bettina Brentano, liri^. von C. Loejier, 
Berlin, 1679 (a most valuable little book); Graf Ferdinand von 
Diirkbeini, Lilis Bild geschichtlieh enlvoorfm, 1879; C. A. H. 
Bnrkhurdt, Goethe und der Componiat Fh, Ctvr. Kayaer, Leipsic, 

[ 1879; Vine. Prokl, Goethe in Eger, Vienna, 1679. (0. B.) 


OOETZ, Hebmann (1840-1876), a musical composer, 
presents one of those instauces, too frequent iu the his- 
tory of art, of success long sought for, and cut shurt by 
death when achieved at lut He was bom at Konigs- 
burg in Prussia in 1840, and began his regular musical 
studies at the comparatively advanced age of seventeen. 
He entered the music-school of Professor Stem at Berlin, 
and studied composition chiefly under Ulrich and Hans von 
BUlow. In 1863 he was appointed organist at Winterthur 
iu Switzerland, where he lived in obscurity for a number 
of years, occupying himself wi& composition during his 
leisure hours. One of his works was an opera. The 
Taming of the Shrew, the libretto skilfully adapted from 
Shakespeara’s play. After much delay it was produced 
at Mannheim (October 1874), and its success was as instan- 
taneous as it has up to the present proved lasting, It 
rapidly made the round of the great German theatres, and 
spread its composer’s fame over' all the land. But Goetz 
d^d not live to enjoy this happy redtilt for long. In Decem- 
ber 1876 he di^ at Zurich from overwork. A second 
opera, Franoesoa da Rimini, on which he was engaged at 
the time of his death, remained a fragment ; but it has 
since been finished according to hia directions by a friend. 


and was performed for the first time at Mannheim a few 
months after the composer’s death. Besides his dramatic 
work, Goetz also wrote various compositions for chambe^ 
music, of which a trio (Op. 1) and a quintet (Op. 16) have 
been given with great success at the London Monday 
Popular Concerts. Still more important is the Symp1u>ny 
in F, on which the composer’s great reputation in England 
is mainly founded. As a composer of comic opera Goetz 
lacks tbesprightlinessand artistic savoirfaire so rarely found 
amongst Germanic nations. His was essentially a serious 
nature, and passion and pathos were to him more congenial 
than humour. The more serious sides of the subject are 
therefore insisted upon more successfully than Katherine’s 
ravings and Petrnchio’s eccentricities. There are, however, 
very graceful passages, e,g., the singing lesson Bianca re- 
ceives from her disguised lover. Goetz’s style, ^though 
influenced by Wagner and other masters, shows signs of a 
distinct individuality. The design of his music is essenti- 
ally of a polyphonouB character, and the working out imd 
interweaving of his themes betray the musician, of high 
scholanhip. But breadth and b^utifol flow of melody 
also were his, as is seen in the symphony, and perhaps 
still more in the quintet for pianoforte and strings above 

X. - 93 



738 GOG- 

raferrod to. Tko most important of Ooetc’a posthumona 
ifbrka are a Betting of the 137th Psalm for soprano solo, 
ehorus, and orchestra, a ** Spring” overture (Op. 16), and 
a pianoforte sonata for four hands (Op, 17). 

GOO (Ai) occurs in two passa^ of Scripture (Esek. 
xxxviiL-zxxix., and ]^v. zz.) as the name of a great anti* 
theocratic power destined to manifest itself in the world 
immediately before the final dispensation is ushered in. In 
the later passage, Qog and Magog are spoken of as co- 
ordinate ; in the earlier, Oog is given as &e name t>f the 
person or people, and Magog as that of the land of its 
origin. ^ Notwithstanding this discrepancy, it is obvious ; 
that the passages are intimately related, and that both 
depend upon Gen. z. 2, where, however, Magog alone is 
mentione<L Here he is the second son of Japhet, and, on 
the assumption that a geographical order underlies these 
ethnographical tables, his loci^ty is to be sought between 
Oomer and Madai or Media. According to Josephus, who 
is followed by J erome, the Sc 3 rthians were primarily intended 
by this designation ; and this opinion has been almost 
universally accepted in modem times. The name ^kvOoli, 
it is to be observed, however, is often but a vague word for 
any o»a11 of the numerous and but pai^lly known tribes 
of the north ; and any attempt to assi^ a more definite 
locality to Magog can only be very hesitatingly made. 
iVccor^ng to some, the Maiotes about the Palos Maeotis are 
meant ; according to others, the Massagetm ; according to 
Kiepert, the inhabitants of the northern and eastern parts 
of Armenia. In Ezekiel, Gog is regarded as a terrible ruler 
ill the eztreme north, being prince of Rosh, Mesech, and 
Tubal, as well as governor in the land of Magog, and having 
the support of Persia, Ethiopia, and Phut, as well as ot 
Oomer and the house of Togarmah. It may be considered 
as certain that the imagery employed in this prophetic 
description was suggested by the Scythian invasion which 
about the time of Josiah had devastated Asia (Herod, i 
1 03 ff. ). As might have been ezpectefi from the prominence 
given to that description in the Old Testament, Gog figures 
largely in Jewish and Mahometan as well as Qbristian 
eschatology. In the district of Astrakhan a legend is still 
to be met with, to the effect that Gog and Magog were two 
great races, which Alexander the Great subdued and 
banished to ttie inmost recesses of the Caucasus, where they 
are meanwhile kept in by the terror of twelve trumpets 
blown by the winds, but whence they are destined ulti« 
mately to make their escape and destroy the world. The 
logen^ that attach themselves to the effigies of Gog and 
Magog which are at present to be seen in Guild Hall, 
London, are only remotely connected, if at all, with the 
statements of Scripture^ According to the Recuyell de$ 
Hutoiru de Troye^ Gog and Magog were the survivors of 
a race of giants descended from the thirty-three wicked 
daughters of Diocletian; after their brethren bad been 
slain by Brute and his companions, Gh)g and Magog were 
brought to London (Troy-novant), and compelled to officiate 
as portemi^ the gate of the royal palace. It is known that 
effigies similar to the present existed in London as early 
as the time of Henry V. ; but it is uncertain at what date 
this legend first beg^ to attach to them. According to 
Geoffrey of Monmouth (Chronidegf i 16), Ooemot or 
Goemagot (either corrupted from or corrupt^ into ** Gk)g 
and M^og”) was a giant who, along with his brother 
Corineus, tyrannized in the western horn of England until 
slain by foreign invaders. 

GOGO, or GhoghI, a town in AhmadAbAd district, 
Bombay, 193 miles north-west of Bombay. About three- 
quartars of a mile east of the town is an excellent 
anchorage, in some measure sheltered by the island of 
Perim, which lies still further east The natives of this 
are reckoned the best sailoie in India ; and ships touching 
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here may procure water and supplies, or repair damages. 
It is a safe refuge during the south-west monsoon, or 
for vessels that have parted from their anchors in 
the Surat roads, the bottom being an entire bed of mud, 
three-quarters of a mile from the shore, and the water 
always smooth. Oogo has of late years lost its commercial 
importance. Its rival, Bhaunagar, is 8 miles nearer to ilie 
cotton districts. North of the town is a black salt marsh, 
extending to the Bhaunagar creek. On the other sides 
is undulating cultivated land, sloping to the range of hiUs 
12 miles off. South of the town there is another salt 
i marsh. The land in the neighbourhood is inundated at 
high spring tides, which rej^ers it necessary to bring 
fr^ water from a distance of 4 or 5 miles. The average 
annual value of the exports for five years ending 1871-72 
was £56,227 and of ^e imports £103,083. Population 
(1872), 9671. 

GOGOL, Nikolai Vashievioh (1809-1862), was bom 
ip the province of Poltava, in South Russia, March 31, 
1809. Educated at the Niqjin gymnasium, he there started 
a manuscript periodical, ^^The Star,” and wrote several 
pieces including a tra^dy, The Briyande. Having com- 
pleted his course at Niejin, he went in 1829 to St Peters- 
burg, where he tried the stage but failed. Next year he 
obtained a clerkship in the department of appanages, but 
he soon gave it up. In literature, however, he found his 
true vocation. In 1829 he published anonymously a poem 
called Italy^ and, under the pseudonym of Y. Alof, an idyll, 
Sana Ruchel Garten^ which he had written while still at 
Niejin. The idyll was so ridiculed by a reviewer that its 
author bought up all the copies he could secure, and burnt 
them in a room which he hired for the purpose at an inn. 
Gogol then fell back upon South Russian popular literature, 
and especially the tales of Cossackdom on which his boyish 
fancy had been nursed, his father having occupied the post 
of regimental secret^,” one of the honorary officials in 
the Zaporogian Cossack forces. In 1830 he published in 
a penodioal the first of the stories which appeared next 
year under the title of JEveninya in a Farm near Dikanka : 
by Mudy Panho, This work, containing a series of attrac- 
tive pictures of that Little-Russian life which lends itself to 
romance mere readily than does the monotony of Great- 
Russian ” existence, immediately obtained a great success, — 
its light and colour, its freshness and originality, being 
hailed with enthusiasm by the principal writers of the day 
in Russia. Whereupon Gogol planned, not only a history 
of Little-Russia, but also one of the Middle Ages, to 
completed in eight or nine volumes. This plan he did not 
carry out, thou^ it led to his being appointed to a profes- 
sorship in the university of Bt Petersburg, a post in which 
he met with small success, and which he resigned in 1836. 
Meanwhile he had published his AraheayueSf a collection of 
essays and stories; his Taras Bulba, the chief of the 
Couack Tales translated into English by George Tolstoy; 
and a number of novelettes, which mark his transition from 
tiie romantic to the realistic school of fiction, such as the 
admirable sketch of the tranquil life led in a quiet country 
house by two kindly specimens of Oldsaarld GentU/olke, or 
the description of the petty miseries endured by an ill-paid 
derk in a Government of^ the great object of whose life 
is to secure the *<cloak” from which his story takes its name. 
To the same period belongs his celebrate comedy, the 
Bevmr, or Government Inspector. His aim in writing it 
was to drag into light ^*all that was bad in Russia,” and to 
hold it up to contempt. And he succeeded in rendering 
contemptible and ludicrous the official life of Russia, the 
corruption universally prevailing throughout the civil service^ 
the alternate arrogance and semlity of men in office. The 
plot of the comedy is very simple. A traveller who arrives 
with an empty purse at a provincial town is taken for an 
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inspector whose arrival is awaited with fear, and he receives 
all the attentions and bribes which are meant to propitiate 
the dreaded investigator of abuses. The play appeared on 
the s^e in the spring of 1836, and achieved a full success, 
in spite of the opposition attempted by the official classes 
wh(^ malpractices it exposed. The aim which Gogol had 
in view when writing the Remor he afterwards fully 
attained in his great novel, Mertvuiya Dushi^ or Dead 
Souls, the first part of which appeared in 1842. The hero 
of the story is an adventurer who goes about Russia making 
fictitious purchases of dead souls,’* t of serfs who have 
died since the last census, with the view of pledging his 
imaginary property to Government. But his adventures are 
merely an excuse for drawing a series of pictures, of an un- 
favourable kind, of Russian provincial life, and of introduc- 
ing on the scene a number of types of Russian society. Of 
the force and truth with which these delineations are exe- 
cuted the universal consent of Russian critics in their 
favour may be taken as a measure. From the French 
version of the story a general idea of its merits may be 
formed, and some knowledge of its plot and its principal 
characters may be gathered from the English adaptation 
published in 1854, as an original work, under the title of 
Home Life in Rueeia^ But no one seems to be able fully 
to appreciate Gogol’s merits as a humorist, who is not 
intimate with the language in which he wrote as well as 
with the society which he depicted. In 1836 Gogol for the 
first time went abroad. Subsequently he spent a consider- 
able amount of time out of Russia, chiefiy in Italy, where 
much of his Dead Soule was writtea His residence there, 
especially at Rome, made a deep impression on his mind, 
which, during his later years, turned towards mysticism. 
The l^t works which he published, his Oonfeeeion and 
Correspondence toith FriendSf offer a painful contrast to 
the light, bright, vigorous, realistic, humorous writings 
which had gained and have retained for him his im- 
mense popularity in his native land. Asceticism and 
mystical exaltation had told upon his nervous system, 
and its feeble condition showed itself in his literary com- 
positions. In 1848 he made a pilgrimage to Jerusalem, 
and on his retum settled down at Moscow, where he died, 
March 3, 1852, not having quite completed his forty-third 
year. 

GOITO, a la^e villas of Italy, in the province of 
Mantua and district of Volta, situated on the right bank of 
the Mincio^ about 14 miles from Castiglione, on the high- 
way between Brescia and Mantua. Its position has made 
it figure from time to time in the records of Italian warfare. 
In 1701 it was taken by the allies, in 1706 by the prince 
of Hesse, and in 1796 by the French. It was the scene of 
a severe confiict between the French and the Austrians in 
1814 ; and in 1848 it saw the defeat of the Austrians by 
the Piedmontese. The population of the commune in 1871 , 
was 5274. 

GOITRE (from yuitur, the throat; sjmonyms, Bron- 
chocele, Derbyshire Neck), a term in medicine applied to a 
swelling in the front of the neck caused by an enlargement 
of the thyroid gland. This structure, which lies Iwtween 
the skin and anterior surface of the windpipe, and in health 
is not large enough to give rise to any external prominence, 
is liable to occasional variations in size, more especially in 
females, a temporary enlargement of the gland being not , 
uncommon at the catamenial periods, as well as during 
pregnancy. In the disease now under consideration, how- 
ever, the swelling is well marked, and is not only unsightly. ' 
but may by its growth occasion much discomfort, and even 
give rise to serious symptoms from its encroachment on the 
windpipe and other important parts in the neck. The size 
to which goitrous growths may attain is extraordinary, j 
Alibert recording cases of goitre where the tumour not only j 
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enormously enlarged the neck but hung down over tl^ 
breast, or even reached as low as the middle of the thigh; 

In districts where the disease prevails the goitre usually 
appears in early life, often from the eighth to the twelfth 
year. Its growth b at first slow, but after several years 
of comparative quiescence a somewliat sudden increase is 
a not unfrequent occurrence. In the earlier stages of the 
disease the condition of the gland is simply an enlargement 
of its constituent parts, which retain their normal soft 
consistence ; but in the course of time other changes super- 
vene, and it may become the seat of cystic formations, or 
acquire hardness from increase of connective tissue or cal- 
careous deposits. Occasionally the enlargement of the 
gland is uniform, but more commonly one of the lobes, 
generally the right, is the larger. In some rare instances 
the disease has been noticed to be limited almost entirely 
to the isthmus which connects the two lobes of the gland. 
The growth is unattended with pain, and is not inconsistent 
with a fair measure of health. 

Goitre is a marked example of an endemic disease. 
There are few parts of the world where it is not found pre- 
vailing in certain localities, these being for the most part 
valleys and elevated plains in mountainous districts. The 
wide distribution of this disease has naturally led to exten- 
sive inquiry and to abundant speculation as to its origin. 
It is unnecessary to mention the numerous theories which 
have been advanced on the subject. Many of these have 
already been referred to under Cretinism (q.v.). The most 
generally accepted view among physicians is that which 
ascribes the malady to the use of drinking water impreg- 
nated with the salts of lime and magnesia, in which 
ingredients the water of goitrous districts would appear 
always to abound. This theory alone, however, is biade- 
quat^ as is evident from the often-observed fact that in 
localities not far removed from those in which goitre pre- 
vails, and where the water is of the same chemied composi- 
tion, the disease may be entirely unknown. Hence among 
the best authorities the tendency now is to regard goitre as 
the result of a combination of causes, among which local 
telluric or malarial influences concur in an important 
manner with those of the drinking water in developing the 
disease. It is noteworthy that goitre can often be cured 
by removal from the district where it prevails, as also that 
it is apt to be acquired by previously healthy persons who 
settle in goitrous localities ; and it is only in such places 
that the disease exhibits any hereditary tendencies. 

In the treatment of goitre the first step is the removal, 
if possible, of the patient from the affected locality, and 
attention to general hygienic rules. The employment of 
burnt sponge as a cure for goitre was in general use until 
Dr Coindetof Geneva showed that its acknowledged virtues 
were in all probability due to the iodine which It contained, 
and proposed as a substitute this latter agent in a pure 
state. Dr Coindet’s views were amply borne out, and 
iodine and its preparations have been universall} adopted 
as the most potent remedy in this disease, and have super- 
seded all other medicines. Small and gradually increased 
doses of the drug, either in the form of iodide of potassium 
or what is known as Lugol’s solution appear to be the 
best methods of administration. The external appli- 
cation of iodine to the goitre, in the form of liniment 
or ointment, is of scarcely less value than its internal 
employment, and would seem to be sometimes capable of 
effecting a cure alone, as is evident from the method of 
treatment adopted with singular success in India and 
originally proposed by the late Major Holmes. This con- 
sists in applying to the goitre, by means of a spati^ an 
ointment of bimiodide of mercury for about ton minutes 
soon after sunrise, and placing the patient with his ^tre 
exposed to says of the sun for six or seven hours. Blister- 
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uzg of the sarface generally follows, a second application of 
the ointment is m^e, and the patient sent home. This is 
often found sufficient to effect the cure, but the treatment 
oan, if necessary, be repeated. 

The name Exophthalmic Goitre ** is applied to another 
form of enlargement of the thyroid gland, differing entirely 
in its pathological connexions from that above described. 
la this affection the bronchocele is but one of three pheno- 
Snena, which together constitute the t3rpical characteristics 
of the disease, viz., palpitation of the heart and great 
vessels, enlargement of the thyroid gland, and protrusion 
of the eyebc^ This group of symptoms is generally 
known by the names of Graves’s disease or Von Basedow’s 
disease, in reference to the physicians by whom the malady 
was originally recognized and described. Although occa* 
bionally observed in men, this affection occurs much more 
commonly in females and in comparatively early life. It 
is generally preceded by ill health in some form, more par- 
ticularly impoverishment of blood, and nervous or hysterical 
disorders, and is occasionally seen in cases of organic heart- 
disease. It has sometimes been suddenly developed as the 
effect of fright or violent mental emotion. The first of the 
symptoms to appear is usually the palpitation of the heart, 
which is aggravated by the lightest exertion, and may be 
so severe as not only to shake the whole frame but even to 
be audible at some distance from the patient An uncom- 
fortable sensation of throbbing is felt throughout the body, 
and many of the larger blood-vessels are seen to pulsate 
strongly like the heart The enlargement of the thyroid 
gland generally comes on gradually, and rarely increases to 
any great size, thus differing from true goitre, as originally 
noticed by Dr Graves. The enlarged gland is of soft con- 
sistence, and communicates a thrill to touch from its dilated 
and pulsating blood-vessels. 

Accompanying the goitre a remarkable change is observed 
in the appearance of the eyes, which attact attention by 
their prominence and the startled expression thus given to 
the countenance. In extreme cases the eyes protrude from 
their sockets to such a degree that the eyelids cannot be 
closed, and injuiy may thus arise to the constantly exposed 
eyeballs. Apart from such risk, however, the vision is 
rarely affected in this diseasa Much difference of opinion 
prevails as to the immediate cause of the protrusion of the 
eyes, but it is generally ascribed to the increase of the fatty 
tissue and distension of the blood-vessels of the orbits. It 
occasionally hap^ns that in undoubted cases of the disease 
one or other of the three above-named phenomena is absent, 
generally either the goitre or the exophthalmos. The 
palpitation of the heart is the most constant symptom. 
Sleeplessness, irritability, disorders of digestion, diarrhoea, 
and uterine derangements are common accompaniments. 

The pathology of exophthalmic goitre is still somevrhat 
uncertain, but there are strong reasons to believe that it is 


essentially a nervous ailment, and that the symptoms 
depend on a morbid state of the sympathetic nerve in the 
ne^, which is well known to play an important part in the 
vaso-motor functions — that is, in controlling the action of 
the heart and regulating the calibre of die blood-vessels. 
In numerous instances of exophthalmic goitre a diseased 
state of this nerve has been found post mortsm, although it 
must«be admitted that in some cases no morbid c^nge 
could be detected. The experiments of Bernard, Brown- 
Sequard, Schiff, and others upon the functions of the sym- 
padietic nerve lend strong support to this view of the 
pathology of the disease, ^ophthalmic goitre is not 
directly a fatal malady, but, on the other hand, complete 
recovery is a less frequent result thgn partial improvement, 
the patient continuing to suffer from chronic ill-health. 
The disturbed condition of the heart’s action leads in some 
instances to permanent disease of that organ in the form of 
dilatation of its cavities. In the treatment of exophthalmic 
goitre the most successful results have been attained by 
the use of digitalis, which has the effect of giving tone to 
the heart and contracting the dilated blood-vessels. The 
tincture of digitalis, in doses of 5 to 10 drops twice or 
thrice daily, is perhaps the best form of administration. 
Where aussmia is present iron is indicated, and may be 
combined with the digitalis, although in some oases it is 
found to be unsuitable. In tJlaying the palpitation benefit 
is said to have frequently followed the application of ice to 
the cardiac region as weU as to the thyroid gland. Iodine^ 
which is so i^uable in cases of true goitre, is ^nerally 
admitted to be of no service in this disease, and is rather 
held to be iigurious. (j. o. a.) 

GOLCONDA, a fortress and ruined city, situated in the 
Nizdm’s Dominions, 7 miles west of Hyderabad city. In 
former times Golconda was a large and powerful kingdom of 
the Deccan, which arose on the downfall of the il^hmani 
dynasty, but was subdued by Auningzebe in 1687, and 
annexed to the dominions of the Delhi empire. The fortress 
of Golconda, situated on a rocky ridge of graaite,is extensive, 
and contains many enclosures. It is strong and in good 
repair, but is commanded by the summits of the enormous 
and massive mausolea of the ancient kings about 600 yards 
distant. These buildings, which are now the chief character- 
istics of the place, from a vast group, situated in an arid, 
rocky desert. They have suffered considerably from the 
ravages of time, but more from the hand of man, and nothing 
but the great solidity of their walls has preserved them from 
utter ruin. These tombs were erected at a great expense, 
some of them being said to have cost as much as £150,000. 
Golconda fort is now used as the niz^m’s treasury, and also 
as the state prison. The diamonds of Golconda have obtained 
great celebrity throughout the world; but they were merely 
cut and polished here, being generally found at Partial, near 
the sonth-eastem.frontier of the niz&m’s territory. 


GOLD 

T he colour, lustre, and power of resisting oxidation. Excavations in Etruria have brought to Ught beautiful 
which this metal possesses, have caused it to be ornaments of gold, enriched with minute grains of the 
valued from the earliest ages. Allusions to gold are fre- metal, tiie workmanship of which was unrivalled until 
quent in the Old Testament, and the refining of the pre- Castellani studied and revived the methods employed by 
clous metals by cupellation seems to have been a favourite Etruscan artists.^ The Gredcs were familiar with natural 
illustration with the Jewish poets.^ Jewellery and vessels alloys of silver and gold named elecirum, rough nuggets 
found in Egyptian tombs afford evidence of the perfec- of whidi were frequently stamped, and^ formed the 
tion attained in working gold at a period earlier than the earliest coins in Lydia.^ The colour of this electmm ia 
government of Joseph,^ and drawings on tombs of about pde yellow to yellowish white, and it contains from 20 to 
this epoch clearly indicate the method of conducting the 40 per cent, of silvan 

operations of wiEuriiing, fusing, and weighing the metal — 

• Arehaoloffical Joums^ p. 865. 

1 Pdicr’s JfstaUurgp qfLead, p. 177. * “ Notes on the AnoMJBedanim Coins,” by Budsy V. Head» 

* Jscqaemsrt, Hiimy jPWrattttfSi^trandAtion, p. 831. NMmismtUic ChnnioU^ put Iv., 1876, p. 246. 
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With regard to the history of the metallnrgy of gold, it 
may be mentioned tliat, according to Pliny, mercury wav 
employed in his time both as a means of separating the 
precioos metals and for the purposes of gilding, yitniylus 
also gives a detailed account of the means of recovering gold, 
by amalgamation, from cloth into which it had been woven. 

Praperties, — Gold is the only metal of a yellow colour^ 
which is, however, notably affected by small quantities of 
other metals ; thus the tint is sensibly lowered by small 
quantities of silver, and heightened by copper. The surface 
colour of particles of gold is often apparently reddened by 
translucent films of brown iron ore. It is nearly as soft 
as lead. The hardimB varies, however, with the composi- 
tion. Crystallized specimens from Oregon and Fraser 
River, containing respectively b35 and 910 parts of gold 
in 1000, are slightly harder than calc spar but sensibly 
softer than fluor spar, or much harder than the pure 
metal. When pure, gold is the most malleable of all 
metals. ^One grain may be beaten into leaves which cover 
a surface of 56 square inches, and are only 
of au inch thick. Faraday has shown that the thickness 
of gold leaves may be still further reduced by floating 
them on a dilute solution of cyanide of potassium. When 
very thin, leaf gold appears yellow by reflected and green 
by transmitted light. If, however, certain gold films are 
heated, the light transmitted is ruby red ; the pressure of a 
hard substance on the film so changes its state of aggrega- 
tion that green light is again transmitted.^ The metal is 
extremely ductile \ a single grain may bo drawn into a 
wire 500 feet in length, and an ounce of gold covering a 
silver wire is capable of being extended more than 1 300 
miles. Gold can readily be welded cold, and thus the 
finely divided metal, in the state in which it is precipitated 
from solution, may be compressed between dies into discs 
or medals. According to 0. Rose/^ the specific gravity of 
gold in the finely divided state in which it is precipitated 
from solution by oxalic acid is 19*49. The specific gravity 
of cast gold varies from 1 8*29 to 19*37, and by compression^ 
between dies the specific gravity may be raised from 19*37 
to 19*41 \ by annealing, however, the previous density is 
to some extent recovered as it then is found to be 19*40. 
Its atomic weight is variously given as follows 196*67 
(Berzelius^, 196*3 (Level), 196*5 (Wurtz), 196*0 (Watts). 
The number adopted in tliis work (Chemistut, vol. v. p. 
528) is 1 96 *2. Different observers have given the following 
temperatures as its mjeltiug point : — 1426* C. (Daniell), 
1200* C. (Pouillet), 1380* C. (Guyton de Morveau). Riems- 
dijk,^ after comparing the several results, concludes that 
it may be considered to be 1240* C. The electric con- 
dtfcftnfy is given by Matthiessen as 73*99 at 15*1* C., pure 
silver l^ing 100 ; this depends greatly on its degree of 
parity, — the presence of a few thousandths of silver 
lowering its conductivity by 10 per cent. The specific 
resistance of the metal in electromagnetic measure, accord- 
ing to the centimetre-gramme-second system of units, is 
2154. Its condv/ctivity for Jtsat is 53*2 (Wiedemann and 
Franz), pure silver being 100. Its specific heat is 0*324 
(Regnault). Its coefficient of expansion for each degree be- 
tween 0* and 100* C. is 0*000014661, or for gold which has 
been annealed 0*000015136 (Laplace and Lavoisier). The 
specific magnetism of the metal is 3.*47 (Becquerel). De- 
tails as to its tenacity and rigidity are given in the article 
Elastioitt. With regard to its volatility ^ Gasto Claveus ^ 
states that he placed an ounce of pure gold in an earthen 


1 pm. Trans., 1867, p. 146. 

* Pogg. Ann., vol. Izziii. p. 1, and Izxv. p. 408. 

* Eighth Ann. Report cf Deputy Master cftKs Mini, 1877, p. 41. 

^ Archives Nkrlandaises, t fit., 1868. 

^ Quoted by DrT. Thomson, System of Chemistry, 5th edition, 1817, 
vol. i. T). 484. 
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vessel in that part of a glass-house where the glass is kept 
constantly melted, and retained it in a state of fusion for 
two months witiiout the loss of the smallest portion of its 
weight Kunkel describes a similar ex^riment, which was 
attended with the same result Homoerg,^ however, ob- 
served that when a small portion of gold is kept at a 
violent heat, part of it is volatilized. Both Macquer and 
Lavoisier showed that when gold is strongly heated, fumes 
; arise which gild a piece of silver held in them. Its 
volatility has also been studied by Elsher, and, in the 
presence of other metals by Napier.*^ Hellot afilrms that 
when an alloy of 7 parts of zinc and 1 part of gold is 
heated in air, the whole of the gold rises in the fumec of 
oxide of zinc which are produced. Gold is dissiprted 
by sending a powerful charge of electricity through it when 
in the form of leaf or thin wire. In the gold spectrum 
Huggins has observed twenty-three lines, and the wave 
lenj^hs of the three most important of these are 5231, 5835, 
and 6276 respectively. Some preliminary observations on 
the spectrum of the vapour at the temperature of the oxy- 
hydrogon flame, made by Lockycr and Roberts,^ showed 
that there was a distinct absorption both at the blue and 
at the red end. 

The solvents for gold are given in the article Chemistby, 
vol. V. p. 529. It may be added that finely-divided gold 
dissolves when heated with strong sulphuric acid and a 
I little nitric acid. Dilution with water, however, pn*- 
cipitates the metal as a violet or brown powder from tho 
solution so obtained. Gold is olsr) attacked when strong 
sulphuric acid is submitted to electrolysis with a gold 
positive polo.^ W. Skey has shown that in substances 
which contain small quantities of gold, the precious metal 
may be removed by the solvent action of a tincture of 
iodine or bromine in water. Filter paper soaked with 
the clear solution is burnt, and the presence of gold is 
indicated by the colour of the ash. 

Occlusion of Gas by Gold. — Graham has shown that 
gold is capable of occluding 0*48 of its volume of hydrogen, 
and 0*20 of its volume of iiitrogon. Yarrontrapp has also 
pointed out that “ comets ’’ from the assay of gold may 
retain gas if they are not strongly heated. Artificial 
crystals of gold may be formed when the molten metal is 
slowly cooled. 

Occurrence and Distribatim. — Gold is found in nature 
chiefly in the metallic state, or os native gold, and less 
frequently in combination with tellurium, lead, and 
silver, forming a peculiar group of minerals confined 
to a few localities in Europe and America. These are 
the only certain examples of natural combinations of 
the metal, — the minute although economically valuable 
quantity often found in pyrites and other sulpUdes being 
probably only present in mechanical Buspeusion, although 
for practical purposes it may be spoken of as combined. 
The native metal occurs tolerably frequently in crystals 
belonging to the cubic system, tho octahedron being the 
commonest form, but other and complex combinations have 
been observed. Owing to the softness of the metal, large 
crystals are rarely well defined, the points being commonly 
rounded. In the irregular crystalline aggregates branching 
and moss-like forms are most common, and in Trausylvama 
.thin plates or sheets with diagonal structures are character- 
istic, These have recently been shown by Vom Rath to be 
repeated combinations of distorted tetrahexG^edra. During 
the preparation of a mass of pure gold in the Mint at 
London, some fine crystals which appear to be aggregations 
of octahedra were obtained ; and dendritic crystsTs of gold, 

® Mem. Paris Academy, 1702, p, 147. 

^ Chem. Soc. Jwvm., vol. x. p. 229, vol. xi. p. 168, 

** Proc. Roy. Soc., 1876. p. 844. Spiller, Chem. News, x. 178L 
Ibid., xzil. 246. Ph\l. Trans., 1866, 438. 
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prepared arfcificiaUy, bare been described by Che^r. It 
u possible also to obtain gold in crystals by heating its 
amalgam ; according to Knaffl, an a^gam of 1 part of 
gold with 20 parts of mercury is maintained at a tempera- 
ture of 80‘ C. for eight days. It is then heated to 80* C. 
with nitric acid of specific gravity 1*35, when dull crystals 
will be left, which become brilliant when more strongly 
heated. More characteristic, however, than the crystalliz^ 
are the irr^lar forms, which, when large, are known as 
** nuggets” or “ pepites,” and when in pieces below J to 
I ounce weight as gold dust, the larger sizes being dis- 
tinguished as coarse or nuggety gold, and the smaller as 
gold dust proper. Except the larger nuggets, which may 
be more or less angular, or at times even masses of crystals, 
with or without associated quartz or other rock, gold is 
genei'ally found bean-shaped or in some other flattened form, 
the smallest particles being scales of scarcely appreciable 
thickness, which, from their small bulk as compared with 
their surface, subside very slowly when suspended in water, 
and are therefore readily carried away by a rapid current. 
These form the float gold ” of the miner. The physical 
properties of native gold are generally similar to that of the 
melted metal and its alloys as described above. The com- 
position varies considerably in diflferent localities, as shown 
in the following table : — 


Analyses of Naiive Gold from various localities. 


Locality 

Gold. 

Sliver. 

Iron 

Coppei. 

Authority. 

Europe. 
British Isles— 






i 

.e 

1 

90-16 

9-26 

trace 

trace 

Forbes. 

Wicklow(river)... 

92-82 

6-17 

■78 

... 

Mallet. 

Transylvania 

60-49 

8874 

... 

0*77 

G. Rose. 

Asia. 

Russian Empire— 






Bresovsk 

91-88 

8*08 

trace 

-09 

0. Rose. 

Ekaterinbnig 

98-96 

01# 

■06 

*85 

.. 

Africa. 






Ashautcc 

90*05 

9*94 

... 

... 

... 

America. 






Brazil 

94*0 

5*85 

... 

... 

D’Arcet. 

Central America ... 

88 06 

11*96 

... 

... 

i Fiemy and 
\ Pelouie. 

Titiribi 

76-41 

28-12 

... 

0-87 

Rose. 

California 

9012 

9-01 

... 

« • • 

• • 8 

Mariposa 

81-00 

18-70 

... 


F. Claudet 

Cariboo 

84*25 

14-90 

... 

•08 

Claudet. 

Australia. 






South Australia . .. 

87*78 

6*07 

6*15 


A. S. Thomas. 

Ballarat 

99-26 

0-66 

... 

... 

Claudet. 


Of the minerals containing gold the most important are 
sylvanite or graphic tellurium, of composition (^Au) Te,, 
with 24 to 26 per cent; calaverite, AuTe,, with 42 per 
cent.; and nagyagite or foliate tellurium, of a complex 
and rather indefinite composition, with 5 to 9 per cent, of 
gold. These are confined to a few localities, the oldest 
and best known being those of Nagyae and Ofenbanya in 
Transylvania ; but latterly they have men found in some 
quantity at Red Cloud, Colorado, and in Calaveras county, 
Oalifomia— the nearly pure telluride of gold, calaverite, 
being confined to these places. 

The minerals of the second class, usually spoken of as 
auriferous, or containing gold in sensible quantity, thouuh 
fiot to a sufilcient amount to form an essential in the 
chemical formulae, or even in many instances to be found 
in the quantiiiies ordinarily operated upon in analyses, are 
comparatively numerous, including many of the metallic 
sulphides. 'Prominent among these are galena and iron 
pyrites, — the former, according to the observations of Percy 
andSmith, being almost invariably gold-bearing to an extent 
that can be reeci;nused in operating tpon a pound weight 
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of the lead smelted from it, the proportion increasing to 
some extent with the amount of silver.^ The second u of 
greater practical importance, being in somediiMcts exceed- 
ingly rich, and, next to the native metal, is the most prolific 
source of gold Magnetic pyrites, copper pyrites, sine 
blende, and arsenical pyrites are other and less important 
example^^the last constituting the gold ore formerly 
worked in Silesia. A native gold amalgam is found as a 
rarity in OaUfomia, and bismuth from South America is 
sometimes rich in gold Native arsenic and antimony 
are also very frequently found to contain gold and silver. 

The association and distribution of gold may be con- 
sidered under two different heads, namely, as it occurs in 
mineral veins, and in alluvial or other superficial deposits 
which are derived from the waste of the former. As 
regards the first, it is chiefly found in quartz veins or reefs 
traversing slaty or crystalline rocks, usually talcose or 
chloritic schist^ either alone, or in association with iron, 
copper, magnetic and arsenical pyrites, galena, specular 
iron ore, and silver ores, and more rarely with sulphide 
of molybdenum, tungstate of calcium, bismuth, aud tel- 
lurium minerals. Another more exceptional association, 
that with bismuth in calcite from Queensland, was described 
by the late Mr Daintree. In Hungary, the Urals, and 
northern Peru, silicates and carbonates of manganese are 
not uncommonly found in the gold and silver bearing veins. 
In the second or alluvial class of deposits the associated 
minerals are chiefly those of great density and hardness, such 
as platinum, osmiridum, and other metals of the platinum 
group, tinstone, chromic, magnetic, and brown iron ores, 
diamond, ruby, and sapphire, zircon, topaz, garnet, &c., 
which represent the more durable original constituents of 
the rocks whose disintegration has furnished the detritus. 
Native lead and zinc have also been reported among such 
mineralB, but their authenticity is somewhat doubtful 

The distribution of gold-bearing deposits is world- wide; 
although the relative importance of different localities is 
very different, their geological range is also very extensive. 
In Europe the principal groups-of veins are in slaty or 
crystalline schists, whose age, when it can be determined, 
is usually Palmozoic, Silurian, Devonian, or Carboniferous, 
and less commonly in volcanic formations of Tertiary aga 
The alluvial deposits, being more extensive, are less mti> 
mately connected with any particular series of rocks. Few 
of either are, however, of much importance as compared with 
the more productive deposits of America and Australia. 
In the United Kingdom gold-bearing quartz veins were 
worked during the Roman occupation at Ogofau, near 
Llanpumpsant, in Carmarthenshire ; and in the year 1868 
as much as 5300 oz. was produced from similar veins in 
Lower Silurian slates at Vigra and Clogau mines, near 
Dolgelly. In 1875 the mine was reopened, and in 1878 
it produced 720 oz. Tetradymite, native bismuth, and 
several oUier characteristic associates of gold were also 
found in small quantity. In Cornwall small pieces of 
native gold have at intervals been found in alluvial or 
stream tin works ; and similar but more important finds 
have been made in the granite district of Wicklow, and 
more recently at Helmsdale^ in Sutherlandshire. The 
largest nugget of British orilgm weighs under 3 ox 
On the continent of Europe the great rivers originating 
in the ciystalline rocks of we Alpme region, su<m as the 
Rhine and Danube, are slightly auriferous in their alluvi^ 
deposits in several places ; but the proportion of gold is 
extraordinarily minute, so that the working is only carried 
on mpsies, or by the local peasantry at irregular inte^ 
vals, we return for the labour expended being ve^ 
Amftll The same remark applies to the Rhone and its 


1 PkU, Mag,, vU., 1854, p. 126. 
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afliaenta, and tha riven of ibe central granitio mace of 
France. In the Austrian Alps the gold quartz mines at 
the Rathausberg, near Qastein, at a height of about 9000 
feet above the sea-level, and at Zell, in Tyrol, are of 
interest historically as having develop^ the system of 
atnalgmation in mills, although they are economically of 
small importance at present On the Italian side, in the 
Valanzasca and Val Toppa above Lago Maggiore, a group 
known as the Pestarena mines have yielded from 2000 to 
3000 ounces annually for several years ^t; and more 
recently a discovery of great interest of a highly auriferous 
copper ore has been made at Ollomont in the Val d'Aosta. 
In Hungary the gold-bearing veins of Schemnitz occur in 
greenstones and trachytes of Tertiary age, the most powers 
ful example, the Spitaler-gang^ being filled with a mixture 
of quartz and brown iron ore known as zinnopal, and contain- 
ing gold associated with silver ores, galena, and pyrites. In 
Transylvania, at Nagyag, the gold-j^aring tellurium mine- 
rals previously noticed are found in small veins traversing 
greenstone trachyte. These are often very thin, as low as 
l-th to yVth of an inch, but each is carefully traced out, the 
rock being impregnate with gold and silver to a certain 
depth on each side. At Vbrospatak, another Transylvanian 
locality, gold with a very large proportion of silver and 
associated with gypsum is work^ in veins traversing a 
Tertiary sandstone, being almost the only known instance 
(»f such a mode of occurrence. 

The RasSiau empire has the largest gold production 
among the countries of the Old World, most of the produce, 
however, being derived from its Asiatic territories. The 
more important localities are situated on the eastern slope 
ol the Ural chain, extending in a nearly north and south line 
tor more than 600 miles from 51* to 60* N. lat. The chief 
centres are Miask (55* N.), Kamensk (56* 30* N.), 
Berezovsk (57* N.), Nijne Tagilsk (58* N.), and Bogoslowsk 
(60^ N.), ue known deposits, which include both veins 
and alluvial mines, extending for about one degree farther 
north. The geological age of the Ural veins is not veiy 
well defined'^trata of the Silurian, Devonian, and Car^ 
boniferoos periods, which form regular parallel alternations 
on the European slope, being present on the Asiatic side, 
but in much disturbed and contorted ;positions, in associa- 
tion with platonic rocks, diorite, diabase, and granite, with 
which the gold veins are intimately connected. The latter 
are therefore of post-Carboniferous and probably of Permian 
date. At Berezovsk the mines cover an area of about 25 
square miles, mainly composed of talcose, chloritic, and 
clay slates, vertical or sloping at high angles, and pene- 
trated by dykes of beiesite, a fine grained rock made up 
of quartz and white mica with some felspar and pyrites, 
the latter usually transformed into brown iron ore. 
These dykes, which have a general north-and-south direc- 
tion are vertical, and are from 20 to 70 feet and upwards 
in thickness, are traversed perpendicularly to their direction 
by veins of quartz from the thinnest string to a maximum 
of 3| or 4 feet thick, in which gold is associated with 
brown iron ore or ochres, resulting from the decomposition 
of pyrites. The workings being essentially shallow, none of 
the associated sulphides, galena, disulphide of copper, Ac., 
have as yet been found, as a rule, to be gold-beanng. The 
valuable parts of the veins are almost entirely restricted to 
the beresite dykes. The richest of the Ural mines are 
those of Smolensk, near Miask, and Ouspensk, near the 
village of Katchkar, in 52* K The alluvial deposits which, 
though called sands, are but very slightly sandy clays, ex- 
tend to the north beyond the inhabit^ regions, and to the 
south into the Cossack and Bashkir countries. The most 
viduable diggings are in the district of Miask, where the 
largest nuggets have been found, and in the Katchkar, which 
m rAmarkable for the great number of gems, pink topazes, 
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emeralds, Ac., found in conntsieB with the gold. VfM 
netite, quartz, and platinam are very common in d 
the Ural gold sands; less common arc hematite, titani 
ferous and chromic iron, pyrites, garnet, and, least of all 
iuroon, kyanite, and diamond. These alluvial deposits are o 
later Tertiary age, some of them containing traces of pre 
historic human work; others are poat-Pliocene, with the 
remains of the mammoth, tichorrhine, rhinoceros, and othei 
mammalian fossils. Somewhat similar conditions prevail 
in the alluvial gold region of the Altai. Besides the veins 
and alluvial deposits, the Ural rocks, such as serpentine, 
diorite, beresite, s^gprairite, Ac., are at times auriferous. 

The gold deposits of the Caucasus, though immortalized 
in the tradition of Jason and the Argonauts, are now 
entirely abandoned, the last attempt at working them 
having been suspended in 1875. 

In India g^ld is obtained in small quantities by native 
gold washers in various parts of the highlands of soutbem 
Bengal, and more recently quartz veins and alluvial deposits 
of considerable promise have been discovered in the district 
of Wynaad, in the southern part of the Madras presidency. 

On the Atlantic slopes of North America the chief gold- 
bearing localities are on tbe Chaudifere river, near Quebec, 
and in Nova Scotia. In both instances the quartz veins 
worked are contained in slates belonging to the Quebec 
group of the Lower Silurian period, those of the latter 
province being specially remarkable for their quasi-stratified 
character, as they penetrate the slates at a very low 
angle of inclination, and have been folded and corrugated 
together with the containing rocks by subsequent disturb- 
ances. Other deposits of old geological periods are found 
in Tennessee and North Carolina. 

On the Pacific side of America gold is found under very 
different conditions, and on a much larger scale than on 
tbe Atlantic side. The whole distance from Mexico to 
Alaska may be said to be more or less auriferous, the most 
extensive deposits being in the great north-and-south valley 
of the Sacramento, which runs parallel to the coast, between 
the so-called Coast Mountains and the Sierra Nevada, the 
latter being distinguished farther to tbe north in the 
Cascade range. Others of less extent are known in the 
Klamath, Columbia, and Fraser river basins; they extend in 
tbe last two far back into the interior, to the region between 
the Cascade range and the Rocky Mountains. In many 
of these valleys alluvial deposits are developed to an extent 
unparalleled elsewhere, the river channels being bordered 
by banks or benches of gravel and sand, rising in terraces 
to considerable heights on the flanks of the bills. For 
example, at the Methow a tributary of the Columbia, 
there are sixteen lines of such terraces, the highest about 
1200 feet above tbe river; and at Colville, on the Columbia, 
traces of old terraces, much depaded hy frost and rain, 
are seen at 1500 feet above the river. These gravels, 
which are of Pliocene and more recent origin, are in 
many pla(^ though very unequally, auriferous, the richest 
points being found in the bars or shingle banks of the 
river after the summer floods, and in the channels of the 
smaller tributary streams, where tbe poorer material has 
been partially enriched by a process of natural washing. 
The most extensive, or rather the best known because 
roost completely explored, deposits of this class are those 
of the Upper ^ramento valley, in California (see voL iv. 
p. 701).^ Others of considerable importance are worked 
in the Cariboo district on tbe Upper Fraser river, yielding 
very coarse gold. Another discovery of a singnlar character, 
the produce being a regular gold gravel, was made some 
years back at Salmon river in Oregon, but the. depodt, 
though exceedingly rich, was soon exhausted. Oold- 

* See also Whitney, On the Auriferove Oravele efthe Sn&rm Newtiek 
Cambridge, U.8., 1879. 
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bearing quarts rtins are also common over a large part 
of CaUfornia, notably in Graee Valley (voL iv. p. 702), in 
strata that are supposed to be of Tiiassic age, the assdeiated 
minerals being iron and arsenical pyrites, galena, dsc. 
la Calaveras county, tellurium ores like that of Tran- 
sylvania are characteristic of the gold veins. In the 
adjacent States of Nevada and Colorado, ^Id is so 
intimately associated with silver ores that it is for the 
most part only obtained from the ultimate process of 
refining the reduced silver. The same remark applies to 
the most of the mines of Mexico, and on the south-west 
coast of America, in Peru, Bolivia, and Chill See Silyeb. 

Very rich gold quartz has been brought from Carabaya 
on Lake Titicaca ; and recently considerable deposits both 
alluvial and in veins have been opened at Caratm in Vene- 
saela and at 'St Eiie in French Quiana, which are interesting 

proving the actuid existence of Baleigh's Eldoi^o. 

In Brazil the principal gold mines are upon veins in clay 
slate, and a peculiar clara bf rocks known as Jacotinga 
or Itabirite, and which are mixtures of quartz, chlorite, and 
specular iron ore, the latter often occurring in large mirror- 
like crystals several indies across. The gold occurs almost 
entirely in py ritic minerals, being most abundant in ordinary 
iron pyrites, and less so in magnetic and arsenical pyrites, 
free gold being rarely seen. See Brazil, vol. iv. p. 224. 

In Africa the chief gold-bearing localities are on the west 
coast — ^gold dust derived from alluvial washings forming 
an article of export from many of the trading stations along 
the Guinea coast Latterly, alluvial deposits have been 
worked in the mountains of Transvaal, in the Leydeuburg 
district (25"* S. lat, 31"* E. long.), producing coarse nuggetty 
gold in masses up to 11 &> weight, and in a few cases gold- 
bearing quartz has been found in veins in talcose schist 
and quartzite, closely associated with eruptive masses of 
diorite. The age of these rocks is considered by Dunn^ to 
be Silurian or Devonian, and the observed phenomena to 
be similar to those generally observed in Australia. The 
upper valley of the Nile produces a little gold in Abyssinia 
and Nubia, the latter being the land of gold of the old 
Egyptians. Very extensive ancient mines have been de- 
scribed by Linant Bey in the district known as Attaki or 
Allaki on the Red Sea, situated about 120 miles back from 
Has Elba, the headland midway between Berenice and 
Sauwakin. These are probably the same mines that were 
described by Diodorus Siculus, and one of the oldest 
topographical docnments known, a map or itinerary of the 
route to them from the Nile, is preserved at Turin. In the 
reign of Setee L, of the 19th dynasty, wells were opened 
along this route, in order that the mines, that were then of 
very gr^t antiquity, might be reopened.^ Similar ancient 
gold mines have recently been discovered by Burton in the 
land of Midian, on the east coast of the Gulf of Akaba. 

The gold districts of Australia cover a very considerable 
area, extending from the east side of the continent for 
about 20* of latitude (18* to 38* S.), the more important 
deposits beln^ those of Victoria in the south. The 
principal distncts are in Victoria, — Ballarat, Gastlemaine, 
and Sandhnrst, lying west and north from Melbourne, and 
Beech worth near the Murray river to the north-east. In 
New South Wales the gold fields are scattered over the 
entire length of the colony from north to south, the more 
important districts lying between the 32d and 36th parallels 
of S. lat on the western side of the Australian cordillera, 
on the upper tributaries of the Macquarie and Lachlan 
rivers, the centre being about the town of Bathurst lliis 
is known as the western district Another group, known as 


^ Quari&riy Jommal of the Oeclogical Society^ xxziii. p. 882. 

* Msrlette Bey, Eiitoirt Anciettne Egypt, 1867, p. 96. The oldest 
notice of the minM goes beck to the 12th dynofty. 
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the northern district, is on the eastern side of the mountains 
near the Queensland boundary, in 29* S., Rocky River being 
the principal locality ; while the sonthem district indndes 
Braidwood, Adelaide, Tumbammba, and other localities near 
the Murray river. In Queensland the chief localities are^ 
commencing on the sout^ Gympie and Kilkevan near Mary- 
borough, 26* S. lat; a group extending about 50 miles north 
and south of Rockhampton, in 24* 30' S. lat, all near the 
coast ; Eastern River, Harley, and Peak Downs, about 300 
miles inland on the 23d paralld; and Clomenny and Gilbert 
on a stream running into the Gulf of Carpentaria, besides 
numerous others. In all those localities two princi^ kinds 
of deposits are observed, namely, auriferous quartz veins 
traversing slates of Silurian and Devonian age, which are 
in intimate relation with masses of diorite and other 
eruptive rocks ; and gold-bearing drifts of Miocene or even 
newer Tertiary date, derived from the degradation of the 
older strata. According to Daintree,^ no auriferous vein of 
any kind has been found in any Secondary or Tertiary 
strata, or in the igneous rocks erupted through any such 
newer formations; and as a result of his experience the same 
observer gives the following as the modes of occurrence of 
gold in Australia : — (1) In pyritic diorites and felstones in 
Queensland, and their alluvial drifts; (2) in pyritic granites 
in New South Wales ; (3) in drifts from auriferous serpen- 
tine in Queensland, also in the two northern colonies ; (4) 
in more or less regular veins with quartz and calcspar in 
the preceding rocks; (5) in quartz and other veins in 
Devonian and Upper Silurian strata in proximity to similar 
igneons rocks, which is the general character of the 
Victoria quartz veins ; (6) in veins of metamorphic rocks 
of unknown age in Queensland ; and (7) in quartz veins 
in Lower Silurian strata, without any apparent connexion 
with igneous mosses. The latter occur only in Victoria, and 
are of comparatively minor importance. In the northern 
territory of South Australia, alluvial gold mining has re- 
cently been developed to a considerable extent in tlie neigh- 
bourhood of Port Darwin in the Gulf of Carpentaria, the 
export being from 2000 to 3000 oz. monthly. 

Statisiica , — There are no means of stating exactly the total gold 
produce of the world for any particular year, os in many of the larger 
producing countries no systematic returns arc obtained, and in others 
where su^ returns are collected their publication is often delayed for 
a considerable time. The following ngures, mostly derived from a 
recent statistical work, A. Soetbeer, SdelTnetall-Produktion, 1879. 
widi some additions from late official sources,<will mve some idea ol 
the relative importance of the different countries, l^viousto 1887 
the first place was held by Russia, and the estimated average annual 
yield from all sources was, in the decennial period 1841-60, 
1,760,500 ounces. 

The contributions of the different countries are as follows 


oz. OS. os. 

United States 1876, 2,060,000^ 

RussU 1876, 1,072,920 1877,1,281,260 

New South Wale8..1876, 126,789 1877, 97,682 

Victoria 1876, 968,760 1877, 809,668 1878,768,089 

Queensland 1876, 410,880 1877, 468,418 

New Zealand 1876, 822,016 1877, 871,686 1878,811,438 

Venezuela 1878, 160,000 

New Granada 1876, 112,600 

Africa 1876, 110,100 

Mexico 1876, 66,960 

Bolivia 1875, 64,800 

Austria-Hungary...l876, 61,214 

Brazil 1876, 65,800 

Japan. 1876, 21,660 

Chill 1876, 12,860 

Nova Scotia 1876, 12,089 

Peru 1876, 11,670 


* QmrUrly Jowmal qf the Geological Society, vol. xxziv. p. 485. 

^ The two principal idnes, on the Comstock lode, the Consolidated 
Virginia and California, produced, apart from silver, gold of the valne 
in United States currency as follows: - 

187C 1877 1878. 

Gonsolidsted Virginia.. R7.378. 14ft |S.270,000 $8,770,000 

California 6 848 841 9,888,74ft ft,ftft;UOO 
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Sinoe 1861 the yield hae been rery Uigely incxeued by the 
diaoo?ery of the Australian and Californian aonrcee, the annual 
aTeragei beings 

In 1851-1865 6,850,180 onnoea 

„ 1866-1860 6,624,850 „ 

„ 1861-1866 6,961,770 „ 

„ 1866-1870 6,169,660 „ 

„ 1871-1875 5,487,400 „ 


Prf^rtion of Gold in Depots . — A rich gold-bearing 
deposit is quantitatively very different from one to which 
the same term is applied when containing ores of other 
metals. In the latter the useful material must as a rule 
form a considerable proportion— one or more parts in a 
hundred — of the mass ; while in the former, owing to the 
superior value of the product^ it rarely attains as much as 
1 per cent, and is generally very much less, the amount of 
gold contained in easily worked alluvial deposits being often 
extremely small For example, the yield of the Siberian 
gold washings ranges from 12 grains to I dwt 12 grains 
per ton while in the lodes, which are more difficult and 
expensive to work, the proportion is about 8 dwts. per ton. 
In the alluvial washings of California it is estimated at 
about two shillings worth, equal to about ^th of an ounce, 
per ton of gravel In Australia the alluvial ground worked 
in the colony of Victoria in 1878 is returned as averaging 
25 grains (1 dwt 1 gr.) per ton, or about double the 
above quantity. 

In vein mining, which is more difficult and costly, a 
larger yield is necessary, but probably 5 dwts., or about 
JCI in value per ton, will in most places represent paying 
quantities from quartz containing free gold, t.r., not asso- 
ciated with pyrites. The proportional yield and quantities 
of the different kinds of auriferous materials treated in the 
colony of Victoria during the last three months of 1878 
were— 

Toni. 

Alluvial sand "waihdirt" 178*879 

Cement (gravel) requiring crushing . .5871 

Quartz 222 775 

Quartz tailings 11*139 

Pyrites and blanketing (ore col- { . 

lected on blanket tables) ( ^ 


Yield per ton. 
oz. dvt gf 

1 1 59*6 
... 4 21*4 
... 9 21 
... 1 18 

2 6 13*7 


In the less tractable minerals, such as arsenical pyrites 
occurring in the lower portions of the veins, as much 
as 1^ to 3 oz. may be required for profitable working. 
When associated with the ores of other metals, such as 
silver, lead, and copper, the extraction of the gold is in 
most cases an incidental and final operation in their metai* 
Inrgical treatment, and may therefore be best considered in 
the articles on these metala 

Mining . — The various deposits of gold may be divided 
into two classes — veins and ** placers.’’ The vein min- 
ing of gold does not greatly differ from that of similar 
deposits of metals. It will only be necessary to refer here 
to certain details of the extraction of gold in such cases. In 
the placer or alluvial deposits, the precious metal is found 
usm^y in a water-worn condition imbedded in earthy 
{natter, and the method of working all such deposits is 
based on the disintegration of the earthy matter by the 
action of a stream of water, which washes away the lighter 
portions and leaves the denser gold. In allnvial deposits 
the richest ground is usnally found in contact with the 

bed rock” ; and, when the overlying cover of gravel is very 
thick, or, as sometimes happens, when the older gravel is 
covei^ with a flow of basalt, regular mining by shafts and 
levels, as in what are known as tunnel-claims, may be 
tequi^ to reach the auriferous groqod. In the early days 
of gold washing in California and Australia, when rich 


alluvial dep^its were common at the surface, the um 
simple appliances sufficed ; the most ohaiaotcristio 
the ** pan,” a circular dish of sheet-iron with sloping side 
about 13 or 14 inches in diameter. The pan, about twc 
thirds filled with the ‘*pay dirt” to be wa^e^ is held ii 
the stream or in a hole filled with water. The miner 
after separating the larger stones by hand, imparts i 
gyratory motion to the pan by a eombination of sbakin^ 
and twisting movements which it is impossihle to desoribf 
exactly, so as to keep its contents suspended in the stream 
of water, which carries away the bulk of the lighter 
materia], leaving a black residue consisting of magnetic 
iron ore ^ and other heavy minerals, together with any 
gold which may originally have been present in the mass. 
The washing is repeated nntil enough of the enriched 
sand is collected, when the gold is finally recovered by 
careful washing or ^‘panning out ” in a smaller pan. In 
Mexico and South America, instead of the pan, a wooden 
dish or trough, variously shaped in different districts, and 
known as batea,” is used. 

The cradle,” a simple appliance for treating somewhat 
larger quantities, varies in length from 3 feet 6 inches to 7 
feet, but the shorter length is that usuaUy adopted. 
Its nature will be evident from fig. 1, in which a is a 
movable hopper with 
a perforated bottom of 
sheet-iron in which the 

pay dirt” is placed. 

Water is poured on the 
dirt, and the rocking 
motion imparted to 
the cradle causes the 
finer particles to pass 
through the holes in 1.— Crsdle. 

the hopper on to the screen 6, which is of canvas, and 
thence to the base of the cradle, where the auriferous pa^ 
tides tftcumulato on the transverse bars of wood c, called 
‘‘riffles.” Washing bytbe cradle, which is DOW bnt little used 
except in preliminary workings, is tedious and expensive. 

The “ tom ” is a sort of cradle with an extended sluice 
placed on an indine of about 1 foot in 12. The upper end 
contains a perforated riddle plate which is placed directly 
over the riffle box, and under certain circumstances mercniy 
may be placed behind the riffles. Copper plates amal- 
gamated with mercury are also used when the gold is very 
fine, and even in some instances amalgamated silver coins 
have been used for the same purpose. Sometimes the stuff 
is disintegrated with water in a “ puddling machine,” which 
is used, especially in Australia, when Ae earthy matters 
are tenacions and water scarce The machine frequently 
resembles a brickmaker’s wash-mill, and is worked by horse 
or steam power. 

In workings on a larger scale, where the supply of water 
is abundant, as in California, sluices are generally employed. 
They are shallow troughs about 12 feet long, about 16 to 
20 inches wide, and 1 foot in depth. The troughs taper 



Fxo. 2.— Sluice. 

slightly so that they can be joined in series, the total length 
often teaching several hundred feet The incline of the 
sluice varies with the conformation of the ground and the 
tenacity of the stoff to be washe^ from linlfitolinS. 
Fig. 2 represents one of the simplest forms of sluice as 

X. — 94 



1 1 dwt per ton oorvoipands to 1 pert in 658,888 by weight, end 
about 1 in 5 or 6 millions by volume. 
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OMd in river diggings in the north-west of America. A 
reitangnlar trough of boards, whose dimensions de^nd 
chiefly on the sise of the planlm available, is set up on the 
higher part of the ground at one side of the claim to be 
worked, upon trestles or piers of rough stone-work, at such 
an inclination that the stream may carry off all but the 
largest stones, which are kept back by a grating of boards 
about 2 inches apart at a. The gravel, which in this par- 
ticular instance is from 12 to 16 feet thick, and with an 
average breadth to the river of 26 to SO feet, is dug by hand 
and thrown in at the upper end, the stones kept back being 
removed at intervals by two men with four-pronged steel 
forks. The floor of the sluice is laid with riffles made of strips 
of wood 2 inches square laid parallel to the direction of the 
current (as at h, and in cross section at c), and at other 
points d with boards having transverse notches filled with 
mercury. These were known originally as H ungarian riffles. 
The bottom of the working, wMch is below the drainage 
level of the valley, is kept diy by a Chinese bucket pump e, 
attached to a rough undershot wheel driven by the current 
in the sluice. The sluice boxes are made in lengths, and 
united together spigot and faucet fashion, so that they 
may easily be removed and re-erected as the different parts 
of the claim are progressively exhausted. 

In the larger and more permanent erections used in 
hydraulic mining, the upper ends of the sluices are often 
cut in rock or lined with stone blocks, the grating stopping 
the larger stones being known as a giixzly.” In order to 
save very fine and especially rusty particles of gold, so-called 
** under-current sluices ’’ are used; these are slmllow wooden 
tanks, 60 square yards and upwards in area, which are 
placed somewhat below the main sluice, and communicate 
with it above and below, the entry being protected by a 
grating so that only the finer material is admitted. These 
are paved with atone blocks or lined with mercury riffles, 
BO that from the greatly reduced velocity of flow, due to 
the sudden increase of surface, the finer particles of gold 
may collect In order to save finely-divided gold, amalga- 
mated copper plates are sometimes placed in a nearly level 
position, at a considerable distance from the head of the 
^uice, the gold which is retained in it being removed from 
time to tima Sluices are often made double, and they are 
usually cleaned up, — that is, the deposit rich in gold is 
removed from them, — once a week. The gold is then re- 
covered by “ panning '' 

The application of a jet of water to the removal of 
auriferous gravels by the so-called hydraulic system of 
mining has already been noticed at vol. iv. p 701.^ This 
method has for the most part been confined to the country 
of its invention, California, and the western territories of 
America, where the conditions favourable for its use are 
more fully developed tlian elsewhere, — notably the presence 
of thick banks of gravel that cannot be utiUced by other 
methods, and abundance of water, even though considerable 
work may be required at times to make it availabla The 
general conditions to be observed in such workings may be 
- briefly stated as follows : — (1) The whole of the auriferous 
gravel, down to the ^‘bed rock,” must be removed, — that 
is, no selection of rich or poor parts is possible , (2) this 
must be accomplished by the aid of water alone, or at 
times by water supplemented by gunpowder; (3) the con- 
glomerate must be mechanically disintegrated without 
interrupting the whole system ; (4) the gold must be 
saved without interrupting the continuous flow of water ; 
and (6) arrangements must be made for disposing of the 
vast masses of impoverished gravel 


^ Muoli valnable information on this satjeet will also be fonnd in the 
Fifth AwMui Ktpori ^ fht VniUd Bkiu CmmMimmi QfMinnHmg 
Washington, 1878, p. 890. 
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The general appeaianoe of an hydianlie gold worldiig ia 
aeen k tig. 3, the water being bron^t from a diteh on 
the high ground, and thronm a line of ^pea to ^ die* 
tribnting box, whence the mnch pipes anpplying the 



Fio. 8.— Hydraulic Gold Working. 


three jets diverge. The stream issues through a tiozsle 
raembling that of a Are engine (fig. 4), which is movable 
in a horisontal plane around the vertical axis a, and in a 
vertical plane on the spherical joint and centre 6, so that 
the direction of the 
jet may be varied 
through considerable 
angles by simply mov- 
ing a handle. The 
material of the bank, 
being loosened by 
the OUt- 

ting action of the water, crumbles into holes, and the super- 
inciuabent mass, often with large trees and stones, falls into 
the lower ground. The stream, laden with stones and gravel, 
passes into the sluices, where the gold is recovered in the 
manner already described. Under the most advantageous 
conditions the loss of gold may be estimated at 16 or 20 
per cent., the amount recovered representing a value of about 
two riiillings per ton of gravel treated. The loss of mercury 
is about the same, from 6 to 6 cwt being in constant use 
per mile of sluice. About 1 cwt. b added daily in at least 
two charges. The average half-yearly consumption u 
estimated at about one hundred flasks of 74 lb each, after 
allowing for the amount recovered in clearing up and db- 
tillation of the amalgam. The latter operation is performed 
at intervals of seven or fourteen days in the upper lengths 
of the sluice, and half-yearly in the lower parts. 

The dressing or mechanical preparation of vein stuff con- 
taining gold b generally similar to that of other ores, 
except that the precious metal should be removed from the 
waste substances as quickly as possible, even although other 
minerab of value that are subsequently recovered may be 
present. Thb b usually done by amalgamation with 
mercury. In all oases the quarts or other vein stuff must 
be reduced to a very fine powder as a preliminary to 
further operations. This may be done in several ways^ 
e.y., either (1) by the Mexican crusher or arrosfra, in 
which the grinding b effected upon a bed of stone, over 
which heavy blocks of stone attached to cross arms are 
dragged by tbe/rotation of the arms about a central spindle, 
motion being fnmbhed by mules or other power, or (2f 
by the Chilian mill or trapiche^ also known as the edge- 
mnner, where the grinding stones roll npon the floor, at 
the same time taming about a central upright, — con* 
trivances which are mainly used for the preparation of 
silver ores ; but by far the largest proportion of the gold 
qnarti of California and Australia b rednce^ by (3) the 
stamp mill, which b simibr in principle to that us^ in 
Europe for the prq;Mtfation of tin and other ores, but has 






GOLD 747 


reeei?6d Bpedal modification in many details Fig. 5 
lepraaents the ordinal^ Oaliforaianpattm of a stamp mill 
The stamp is a cylinwoai iron pe^ faced with a chilled 
cast-iron shoe, remoyable so that it can be renewed when 
necessary, attached to a round iron rod or lifter, the whole 
weighing from 600 to 800 1b. The lift is effected by cftwia 
acting on the under surface of tappets a, and formed by 
cylindrical boxes keyed on to the stems of the lifter about 
one-fourth of their length from the top. As, however, the 
cams, unlike those of European stamp mills, are placed to 
one side of the stamp, the latter is not only lifted but turned 
partly round on its own axis, whereby the shoes are worn 
down uniformly. The bed or mortar A is of cast-iron. The 
height of lift may be between 8 and 10 inches, and the 
number of blows from 30 to 90 per minute. The stuff, 
previously broken to about 2 inch lumps in a Blake's rock 
breaker, is fed in through the aperture n at the back of the 
battery box,’’ a constant supply of water being given 
from the channel ir, and mercury in a finely divided state 
is added at frequent intervals. The discharge of the com- 
minuted material takes place through the aperture cf, which 
is covered by a thin steel plate perforated with numerous 
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slits about -fyili inch broad and ^th to |tb inch long, a 
certain volume being discharged at every blow and carried 
forward by the flushing water over the apron or table in 
front, m, covered by copper plates filled with mercury 
Similar plates are often used to catch any particles of gold 
that may be thrown back, while the main operation is so 
oonduct^ that the bulk of the gold may be r^uced to the 
state of amalgam by bringing the two metals into intimate 
contact under the stamp he^ and remain in the batteiy. 
The tables in front are laid at an incline of about 8 degrees, 
and are about 13 feet long; they collect from 10 to 15 fier 
cent, of the whole gold ; a further quantity ia recovered 
by leading the sands through a gutter al^ut 16 inches 
broad and 120 feet long, also lined with amalgamated 
copper plates, after the pyritic and other heavy minerals 
have been separated by depositing in catch pits and other 
similar contrivances. 

When the ora does not contain any considerable amount 
of free gold, mercury is not, as a nUe, used in the battery. 
The pulverised stuff is received upon blanket tables or 
sluices. These are inclined boards covered with coarse 

• 


wooUen cloth or sacking. The heavier particles become 
entangled in tbe fibras of the doth, while the lighter 
deposits are carried forward by the current At intervals 
of a quarter to half an hour the surface of tbe bluiket 
is completely covered, when it is removed, and its con- 
tents are washed off in a tub of water and reserved for 
further treatment This consists of amalgamation, in a 
contrivance analogous to the Hungarian mill snb^uently 
described, and subsequent treatment in pan amalgamators 
somewhat simQar to the arrcLitra in character, but with 
grinding surfaces of iron instead of stone. 

At Schemnitz, in Hungary, quartz vein stuff containing 
a little gold, partly free and partly associated with pyrites 
and galena, is, after stamping in mills similar to those 
described above, but without rotating stamps, passed 



Fio. 6 — Hungarlou Mill. 

through the so-called Hungarian gold mill, fig. 6. This 
consists of a cast-iron pan a, having a shallow cylindrical 
bottom bf holding 60 of mercury, in which a wooden 
runner c, nearly of the same shape as the inside of the pan, 
and armed below with several projecting blades, is made 
to revolve by gearing wheels placed either above, or, as in 
the figure, below. The connexion of the runner with the 
driving shaft is effected by the three-armed crutch shown 
in plan at <f, which sits on the square part of the shaft 
By means of set screws analogous to those of a flour mill, 
the runner is adjusted at such a height that the knives 
just clear the surface of the mercury. The stuff from the 
Slumps arrives by the gutter /, and, falling through the hole 
in the middle of the runner, is distributed over the 
mercury, when the gold subsides in virtue of its superior 
density, while the quartz and lighter materials are guided 
by the blades to tbe circumference and are discharged at 
usually into a second similar mill, and sometimes to a third, 
placed at lower levels, and sube^uently pass over 4)lanket 
tables. The most advantageous speed is from 12 to 14 
revolutions per minute. The action of this so-eaUed mill is 
really more nearly analogons to that of a centrifugal pump, 
as no grinding action takes place in it Tbe amalgam is 
cleaned out about once a month. The average amount of 
gold collected from 50 tons of stuff stamped, is about 6 ox 
in the mills, and in the subsequent dressing processes 1 lb of 
auriferous silver and 10 cwt of lead. According to 
Rittinger, mercniy that has been purified by distillation 
acts much more rapidly upon gold than such as has been 
saturated with the metal without losing its fluidity, although 
the amount that can be so dissolved is very small 

There are various forms of pan amalgamators of whioh 
space will not permit a description to be given. * It may 
be stated, however, that experience of the great variety eff 
pans that have from time to time been devised has led to 
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7.— Knox Pan. 


tbe adoption of the more simple forms, in which the grind- 
ing^'is eflTected between horisontal flat surfaces instead of 
curved or conical bottoms, and in the pans now usually 
employed these flat grinding surfaces form an annular 
floor round a central cone through which a vertical shaft 
passes. The Knox pan, fig. 7, may be considered to be 
fairly typical It is of cast-iron, 4 feet in diameter and 14 
inches deep. It has a 
false bottom to form a 
hollow annular space 
through which steam 
can be introduced. The 
centre of the yoke d 
attached to the muller 
is keyed to a vertical 
wrought-iron shaft S, 

2 inches in diameter, 
which can be brought 
in connexion with the 
driving gear O. The 
blocks r, r are of wood. 

In working the pan 100 
lb of skimmings arc introduced, and water added until the 
pulp will just adhere to a stick. After three hours grinding 
the pulp is heated with steam. About 6 S) of mercury are 
added for every chdrge^ together with a cupful of equal 
parts of saltpetre and sal ammoniac. After three hours 
further working, water with a little caustic lime is added, 
and the pulp is discharged first through an upper and then 
through a lower hole. 

One of tbe greatest difficulties in the treatment of gold 
by amalgamation, and more particularly in the treatment 
of pyrites, arises from tbe so-called sickening or flouring of 
the mercury; that is, the particles, losing their bright 
metallic surfaces, are no longer capable of coalescing with 
or taking up other metals. Of the numerous remedies pro- 
posed the most efficacious is perhaps sodium amalgam. 
It appears that amalgamation is often impeded by the 
tarnish found on the surface of tbe gold when it is 
associated with sulphur, arsenic, bismuth, antimony, or 
tellurium. Wurtz^ in America (1864) and Crookes in 
England (1865) made independently the discovery that, 
by tbe addition of a small quantity of sodium to the 
mercury, the operation is much facilitated. It is also 
stated that sodium prevents both the sickening ” and the 
** flouring” of the mercury which is pioduced by certain 
associated miuerala Cosmo Newberry has investigated with 
much care the action of certain metals in impeding amalgam- 
ation.^ Wurtz recommends two amalgams, one containing 2 
and the other 4 per cent of sodium, and in practice 1 per cent 
or less of these is added to the mercuiy in the amalgamator. 
Crookes employs three kiuds, which he calls A, B, and C 
amalgams ; each contains 3 per cent, of mercury, but the 
B variety has, in addition to the sodium, 20 per cent of 
sine, and 0 is mixed with 10 per cent of sine and 10 per 
cent of tin. The addition of cyanide of potassium has 
been snggeeted to assist the amalgamation and to prevent 
** flouring,” but Skey^ has shown that its use is attended 
with loss of gold. 

Separation of Gold ftomthe Amalgam. — Tbe amalgam is 
first pressed in wett^ canvas or buckskin in order to re- 
move excess of mercury. According to llittinger, mercury 
will dissolve from 0*05 to 0*08 per cent of native gold of 
standard 650 to 850 without loss of fluidity, the solubility 
of the gold increasing with its fineness ; and until the point 
of saturation is reached, no separation of solid amalgam is 
possible. Lumps of the solid amalgam, about 2 in^es in 

^ Afmioam Journal qfSoimu and ArU^ vol xU., Msreh 1866. 

* Un*s Dictimiary sfArto, lupplement to 7th od.. p. 412 

* TranmUmi Aino Zealand JnetituOt. 1876. 


diameter, are introduced into an iron vessd lined with a 
paste of fire-clay and wood ashes, and provided with an 
iron tube that ^ps below the surface of water. The dis- 
tillatioa is then footed by heating, care being taken that 
the retort does not become visibly red in daylight The 
amalgam yields about 30 to 40 ^r cent of gold. In 
California the amalgam is retorted in cast-iron pans placed 
in cast-iron cylinders 11 inches in diameter, 4 feet 6 inches 
long, supported on brick work. The bullion left in the 
retorts is then melted in black-lead crucibles, with the 
addition of small quantities of suitable fluxes. 

The extraction of gold from auriferous minerals by fusion, 
except as an incident in their treatment for other metals, 
is very rarely practised. It was at one time proposed to 
treat tbe concentrated black iron obtained in tbe Ural gold 
washings, which consists chiefly of magnetite, as an iron 
ore, by smelting it with charcoal for auriferous pig-iron, the 
latter metal possessing the property of dissolving gold in 
considerable quantity, By subsequent treatment with 
sulphuric acid tbe gold could be recovered. Experiments 
on this point were made by Anossow in 1835, but they 
have never been followed in practica 

Gold in ^lena or other lead ores is invariably recovered 
in the refining or treatment of the lead and silver obtained. 
Pyritic ores containing copper are treated by methods 
analogous to those of the copper smelter. This is exten- 
sively done. In Colorado the pyritic ores containing gold 
and silver in association with copper are smelted in re- 
verberatory furnaces for regulus, which, when desilverized 
by Ziervogers method, leaves a residue containing 20 or 
30 ounces of gold per ton. This is smelted with rich gold 
ores, notably those containing tellurium for white metal 
or regulus; and by a following process of partial reduction 
analogous to that of selecting in copper smelting, bottoms ” 
of impure copper are obtained in which practically cJl the 
gold is concentrated. By continuing tbe treatment of 
these In tbe ordinary way of refining, poling, and granulat- 
ing, all tbe foreign matters other than gold, copper, and 
silver are removed, and, by exposing the granulated metal 
to a high oxidizing beat for a considerable time, the copper 
may be completely oxidized while the precious metals are 
unaltered. Subsequent treatment with sulphuric acid 
renders the copper soluble in water as sulphate, and the 
final residue contains only gold and silver, which is parted 
or refined in the ordinary way. This method of separating 
gold from copper, by converting the latter into oxide and 
sulphate, is also used at Oker in the Harz. 

Chlorination Process . — Flattner suggested that the resi- 
dues from certain mines at Reichenstein, in Silesia, should 
be treated with chlorine after the arsenical products had 
been extracted by roasting. The process, which depends 
upon the fact tHiat chlorine acts rapidly upon gold, but 
does not attack ferric oxide, is 
now adopted in Grass Valley, 

California, where the waste mine- 
rals, principally pyrites from tail- 
ings, have been worked for a 
considerable time by amalgama- 
tion. The roasting is conducted 
at a low temperature in some 
form of reverberatory furnace. 

Salt is added in the roasting to 
convert all the metals present, 
except iron, into chlorides. The 
auric chloride is, however, de(mm- 
posed at die elevated teuiperature into finely-divided 
metallic gold, which is then readily attacked by the chlo- 
rine gas. The roasted mineral, slightly moistened, is next 
introduced into a wooden vat, pitched inside, and fumidied 
wiUi a double bottom, as is diown in fig. 8. Chlorine 
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is led from a saitaUe generator beneath the false bottom, 
and rises through the moistened ore, resting on a bed 
of broken quarts below the false bottom, converting 
the gold into a soluble chloride, which is afterwards 
removed by washing with water. The precious metal 
is then precipitated as metallic gold by sulphate of iron. 
The process has been greatly improved in America by 
Riist^ Deetken, and Hoffmann ; with proper care it is 
a very perfect one, and yields 97 per cent of the gold 
originally present in the ore. It is stated not to cost 
more in California than 50s. a ton. Any silver origin- 
ally present in the ore is of course converted into chloride 
of silver and remains with the residue, from which it may 
be extracted by the solvent action of brine or by amalga- 
mation. 

Refining or Parting Gold from other Metals. — Strabo 
states^ that in his time a process was employed for refining 
and purifying gold in large quantities by cementing or 
burning it with an aluminous earth, which, by destntying 
the silver, left the gold in a state of purity. Pliny shows 
that for this purpose the gold was placed on the fire in an 
earthen vessel with treble its weight of salt, and that it was 
afterwards again exposed to the fire with two parts of salt 
and one of argillaceous rock, which, in the presence of 
moisture, effected the decomposition of the salt ; by this 
means the silver became converted into chloride. In a 
similar process still practised in New Granada the grajimlated 
argentiferous gold is mixed with one part of common salt 
and two parts of brick dust In the presence of moisture, 
effected by the passage of aqueous vapour through the 
porous pots in which the mixture is heated, the salt acts on 
the brick dust, producing silicate of soda, and the evolution 
of hydrochloric acid affords a source of chlorine for the silver. 
The chloride of silver formed fuses readily and drops off, 
exposing a fresh surface of the alloy to the action of the gas. 

Various methods for separating gold from silver or other 
alloys appear to have l^en in use from ancient times. 
Among these may be mentioned prolonged oxidation by 
exposure to air, and treatment with sulphur, sulphide of 
antimony, and corrosive sublimate. In the Harz, 2 ounces 
of the granulated alloy of gold and silver were mixed and 
heated with 1 ounce of sulphur, litharge being added to 
separate the gold remaining in the sulphide of silver. 

Parting by Nitric Acid, the old process of refining, 
is now practised in England by only one firm, although 
in some refineries both the nitric acid and the sulphuric 
acid processes are combined, the alloy being first treated 
with nitric acid. It used to be called ** quartation/’ from 
the fact that 4 parts of the alloy best suited for the opera- 
tion of refining contain 3 parts of silver and 1 of gold. 
The operation may be conducted in vessels of glass or 
platinum, and each pound of granulated metal is treated 
with a pound and a quarter of nitric acid of specific gravity 
r32. It is the method employed in the assay of gold 
(see Assaying). 

Refining by Stdphurio Acid is the process usually adopted 
for separating gold from silver on the large scale. It 
appears to have been proposed in France by Dizd at the 
banning of the present centniy. It was actually in nse 
in France in 1820, and was introduced into the Mint 
refinery, London, by Mr Mathison in 1829.^ It is based 
npon the facts that concentrated hot sulphuric acid con* 
verts silver and copper into soluble sulphates without 
attacking the gold, the sulphate of silver being subsequently 
reduced to the metallic state by copper plates with the 
formation of sulphate of copper. 

About 80 lb of the granulated alloy are boiled for three 


^ FSbbnmi, Ann. CMm., t Ixzii. p. 26. 

* Renori on (ks Royol Mini, 1887, Appendix, p. 60, 
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or four hours in a platinum vessel (fig. 9) with 2*5 tmea 
its weight of sulphuric acid of specific gravity 1*84. ^c 
sulphurous acids which arise are partially condensed before 
being allowed to pass into the air. 'When the acid has 
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ceased to act on the metal, a small quantity of sulphuric 
acid of specific gravity 1 *53 is added, and, after a second 
boiling, the contents of the vessel are allowed to settle. 
The supernatant liquid is then withdrawn from the gold, 
which falls to the bottom of the vessel, and is diluted 
until its density is 1*21 or 1*26. The silver is usually 
precipitated from solution by copper plates, but sometimes 
iron is used, and the silver is roughly dried and compressed 
by an hydraulic press before it is melted into ingots. The 
gold, which is often again treated with sulphuric acid, is 
then washed and melted into ingots that contain from 997 
to 998 parts of gold in 1000. The operation of parting 
may be conducted in iron or platinum vessels ; the use of 
the former was advocated by M. Tocchi, and they are still 
extensively employed. Magnificent vessels of platinum 
have, however, been made in England by Messrs John- 
son, Matthey, A Co. The alloys best suited for the 
operation contain from 800 to 950 of silver and 50 to 200 
of copper and gold, but the proportion of gold must not ex- 
ceed 200 parts in 1000. liefiners obtain alloys in suitable 
proportions by mixing together auriferous silver and argenti- 
ferous gold, the proportions of the respective metals having 
been previously indicated by assay. By such an arrange- 
ment, silver which contains but the 0*0004 part of gold, or 
2*25 grains in the troy pound, may be profitably treated. 

Cost of Refining. — The charge to the public for refining 
depends in a great measure on the amount of metal to be 
o|)eratod upon and its richness. In England, however, it 
may be considered to be about Id. per ounce for the silver 
and 4d. per ounce for gold. In France the charge is 
about 90 cents to 1 franc 25 cents for a kilogramme of silver. 

The Lower Harz smelting works produce annually from 
50 to 55 cwts. of test silver of an average fineness of 950 
silver and 50 gold per 1000; the proportion of the latter 
metal is, however, variable, being lowest (3 per 1000) in 
the silver obtained from clean lead ores, and highest 
(10 per 1000) in that separated from argentiferous copper 
ores, — that from the mixed copper and lead ores being 
of intermediate richness. The silver, fai quantities of 25 
kilogramme^ is refined upon small tests IR a muffle, and 
when sufficiently purified is granulated by ladling it intc 
water, whereby thin flattened granules suitable for dissolv- 
ing are obtained. 

The parting vessels (fig. 10) are of porcelain which, to 
protect them against fracture by irregular heating, are 
covered with wire netting and plastered over with a 
mixture of clay and smithy scales. They are mounted 
in a frame and set loose in an iron pot with a hemb 
spherical bottom, which is heated by a fire from belo« 
the pot also serves to catch the contents of the Ppi^ceM 
vessel if the latter should be accidentally broken, h 
cover is perforated by a hole in the centre for the peseep 
of a lead pipe to cany off the sulphurous acid fumai. 



750 


GOLD 


K 



a one nt one side throngh which acid may 

be ihtrodnced. Thdee, aa well as other connexions on the 
pipes canying off the vaponrs, are secnred bv water-jointa 
The charge of about 200 ounces (6*2^ kilogrammes) of 
granulated silver is 
treated with twice its 
weight of sulphuric 
acid marking 66° 

Baum^y and, by care- 
ful firing, is dissolved 
ill six hours. The 
proper management 
of the heat is of im- 
portance, as neglect 
in the conduct of the 
operation may easily 
lead to a breakage of 
the pot When the 
charge is completely 
dissolved the liquid 
is allowed to settle 
for some time, and 
is then poured off 
into a lead pan, where 
the silver sulphate 
solidifies. This, when 
redissolved by an ad- 
dition of water and 
careful warming, is 
treated with strips of 
copper, theseparation 
of the silver being 
facilitated by agitat- 
ing the liquid. ^en 


Fig. 10. 

the latter is found to be completely free from silver the 
heating is stopped, and the contents of the pan are allowed 
to settle for eighteen hours, when the copper solution is 
drawn off by a siphon and sent to the vitriol crystallizers, 
lu the precipitation of 100 kilogrammes of silver about 
30 kilogrammes of sheet-copper are expended. 

The precipitated silver is washed with water in a copper 
vessel upon a linen filter until the reaction of copper in the 
washings ceases, and then moulded in cylindrical blocks by 
screw pressure, to express the residual water. These when 
fire-dried are melted in black-lead pots, bolding 75 lb, with 
the addition of a little soda nitra 

The parted gold remaining in the porcelain pot, though 
already sensibly finer than is usual when iron parting 
vessels are used, still contains silver, and is therefore boiled 
once more with sulphuric acid of 66^ Baum^. Afterwards 
it is washed with water until silver can be no longer 
detected in the washings, when it is transferred to a 
|>oroelain dish and dried. When a quantity of about 10 lb 
of gold has been accumulated, it is mixed with a little 
borax glass, melted in a black-lead pot, and cast The 
resultiii^ bars average fine. 

Refining bg Chlorine Gae^ — F. Bowyer Miller^ devised 
in 1867 the following method for separating silver from 
gold. The process, which is the one now adopt^ in the 
Australian mints,* consists in converting the silver into 
chloride by the passage of a stream of chlorine gas through 
the molten alloy. Gay crucibles are employed after hav 
ing been saturated with a strong solution of l^raz and 
allowed to dry. The chlorine is introduced through the 
gold by a day pipe passing to the bottom of the crucible, 
and connect^ with the ^lorine generator in which the 
necessary pressure is obtained by a pressure tube 8 feet 


* Chem. 8oe, v. zzL. 1868, p. 606. 

* Fimrth Anmual lUtpeH qf Ikgfuig-Maeter 1878, p. 62. 


high. The diloride of silver is easily poured off from the 
surface of the molten metal, and by carefully fusing with 
a little carbonate of soda, the small amount of gold it 
retains is separated and falls to the bottom of the crucible. 
The gold operated upon contains from 3 to 12 per oent 
of silver, and the average fineness of the refined gold is 
994. The operation is now conducted on a considerable 
scale in Australia, and in the years 1871 and 1872 no less 
than 1,100,000 ounces of gold were refined by its aid in 
Sydney alone. The absolute loss of gold does not exeoed 
14 pa^ in 100,000. 

toughening Brittle Gold . — It will be seen from p. 761 
that minute traces of certain metals, which do not exceed 
the T(^th part of the mass, render gold brittle and 
unfit for coinage. Miller showed that the removal of the 
deleterious metals might be effected by converting them 
into volatile chlorides by a stream of chlonne gas. The 
process was introduced into the English mint by Roberts,* 
who successfully treated over 40,000 ounces of brittle gold 
with but trifling loss of precious metal Wagner has 
suggested ^ that bromine may replace chlorine in Miller’s 
process. Brittle gold may also be toughened by throwing 
a small quantity of corrosive sublimate on to the surface 
of the molten metal, but this method is wasteful, and the 
fumes evolved are deleterious. The late Mr Wariiigton * 
proposed to toughen brittle gold by the addition of about 
10 per cent, of black oxide of copper. The process is 
efficacious, but the crucibles become much corroded and 
even perforated ; the standard fineness of the gold is, more- 
over, lowered by such copper as is reduced to the metallic 
state. If gold is but slightly brittle, it may be toughened 
by pouring it in a thin stream through atmospheric air into 
a crucible lined with borax, or by the addition of a small 
quantity of chloride of copper. 

Preparation of Pure Gold . — Chemically pure gold may 
be prepared by several methods. The metal, either in the 
form of powder or ** comets” from the purest gold that can 
be obtained, is dissolved in nitro-hydrochloric acid. The 
excess of acid is driven off, alcohol and chloride of potas- 
sium added to precipitate platinum, and the chloride of 
gold is then dissolved in pure distilled water, the solution 
being diluted until each ^Uon does not contain more than 
half an ounce of the precious metal The solution is allowed 
to stand for several weeks, and the supernatant liquid is 
carefully removed by a siphon from any chloride of silver 
that may have fallen to the bottom of the vessel The 
gold may then be precipiteted by a stream of carefully 
washed sulphurous anhydride, or by the addition of oxalic 
acid, formic acid, or ferrous sulphate. The spongy gold 
is washed with dilute hydrochloric acid, distilled water, 
ammonia water, and again with distilled water, after which 
it is melted in a olay crucible with a little bisulphate of 
potash and borax, and poured into a stone mould. Roberts * 
prepared by this method 70 ounces of gold of which the 
average purity was 909*96, the precipitant being oxalic 
acid. Gold precipitated bv oxalic acid from an acid solu- 
tion containing copper is always contaminated with cupric 
oxdate. E. Purgotti^ has, however, shown that by heating 
the solution with the addition of potash, a soluble double 
oxalate of copper and potash is formed, and the gold is left 
in the pure state. 

Alloys 0 / Gold. --^The moft important alloys are those with silver 
and copper. Those used for coinage at the present day contain from 
800 parts of gold in 1000, the standard of the Norwegian 2-kroner 


* First and Second Annual JUports of Deputy-Masier qf ifinf, 
p 1870-2, p. 08 and 84 respectively. 

^ Bull Chsm, Soe. Paris, t kzv., 1876, p. 188. 

■ Chsm, SoG. Joum , ziii 1860, p.81. 

* Fourth Annual Report qf Royal Mint, 1874, p. 46; Oommittss 
of British Association Report, 1878, p. 210. 

' Beiisckr. Anal, Chsm,, iz. 127. 
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piMML to 086*0, that of the Anatrian reichidiioateii. the alloying 
metal being mainly copper. In England, when gold ooina were 
flnt introduced by Hen^ III. , in 1267, they were of pure gold. 
Edward 111., in 1846, waa the firat to uae a atandard 004*8, and in 
1626 Henry VlII. iaaued crowna of the double roae of the atandard 
016*6 for oonourrent iaaue with aorereigna, and other ooina of tibe 
original atandard 004*8. In 1544 the atandard for all gold ooina 


waa rednoed to 016*6, and again in 1646 to 888*4. the loweat point 
eyer reached in England. lUry reatored the old atandard 004*8. 
Eliaabeth directed that ooina ox both atandarda, 016*6 and 004*8, 
ahould be leaned, and the latter waa employed at intenmla until 
1640. Since then the lower atandard, 016*6, haa been aolely need, 
and, aa ia ahown by the following eartraot from the Coinage Aot of 
1870, 88 Vic. c. 10, ia the one now in uae : — 



Leaat Oorrent Weight. 

Imperial Metric 

W^ht. W^ht. 

Qralna Orama 




In America and in thoae countries which have formed the “ Latin 
Convention,'* the atandard of gold coin ia 000, with a remedy" | 
of ihrAiT' M. Peligot suggested^ that by employing a triple 
alloy oontainl^ 58*1 per cent, of gold, 86*1 of copper, and 6*8 of 
zinc, a coin might be produced which, while being of the value of 
25 franca, would have the decimal weight of 10 grammea The 
alloy ia perfectly malleable and of good colour. In England the 
following atandarda are used for plate and iewellery, 875, 600, 625, 
750, and 016*6, the alloying metal being ailver and copper in vary- 
ing proportions. In France three alloys of the following standards 
ure used for jewellery, 020, 840, and 760. A greenish alloy used 
by goldsmiths contains 70 per cent, of silver and 80 per cent, of 
gold. Blue fi^ld " is stated to contain 75 per cent, of gold and 
25 per cent, of iron. The Japanese use for ornament an alloy of 
gold and silver, the atandard of which varies from 850 to 500, the 
colour of the precious metal being developed by pickling" in a 
mixture of plum-juice, vinegar, and sulphate of copper. They may 
he said to possess a series of bronzes, in which gold and silver 
replace tin and zinc, all these alloys being characterized by patina 
having a wonderful range of tint The common alloy, Shi>ya>ku* 
Do, contains 70 per cent, of eo])|)er and 80 per cent, o! gold ; when 
ex])oaed to air it becomes coated with a fine black patina, and is 
much used in Japan for sword ornaments. Gold wire may be drawn 
of any quality, but it is usual to add 6 to 0 dwts. of copjier to the 
pound.* 

The solders" used for red gold contain 1 part of copper and 5 
of gold ; for light gold, 1 part of copper, 1 of silver, and 4 of gold. 

Alloys of Gold and Silver, — Electrum, the natural alloy of gold 
and silver, has already been described, p. 740. Matthiessen ob- 
served that the density of those alloys, the composition of which 
varies from AuAg^ to Au^Ag, is greater than that calculated from 
the densities of the constituent iiiotals. These alloys are harder, 
more fusible, and more sonorous than pure gold. The alloys of the 
formulec AuAg, AuAg„ AuAg 4 , and AuAg,» are perfectly homo- 
geneous, and have been studied by Level.* Hatchett has shown, ^ 
by a series of careful exi)eriments, that certain metals, even when 
present in such small quantities as the part of the moss, 

reader standard gold brittle and unfit foi rolling. These metals are 
bismuth, lead, antimony, arsenic, and zinc. 

Gold and Zinc . — With regard to the latter metal, it may be 
remarked that, although its presence in small quantities renders 
Mid brittle, it may be added to gold in larger quantitios without 
oestroying the ductility of the precious metal, for, as has been 
already stated, Peligot proved that a triple alloy of gold, copper, 
and zinc, which contains 5* 8 per cent, of the last-named, is perfectly 
ductile. The alloy of 11 parts gold and 1 part of zinc is, nowever, 
stated to be brittle. . 

Chid and Tin. — Alchome* showed that gold alloyed with 
port of tin is sufficiently ductile to be rolled and stamped into coin, 
provided the metal is not annealed at a high temperature. The 
alloys of tin and gold are hard and brittle, am the combination of 
the metals is attended with contraction ; thus the alloy SnAu 
has a density 14*248, instead of 14*828 indicated by calculation. 
Matthiessen and Bose* obtained large crystals of the alloy Aa,Sn|, 
having the colour of tin, which changed to a bronze tint by oxidation. 

Oola and Iron . — Hatchett found Uiat the alloy of 11 parts gold 
and 1 part of iron is easily rolled without annealing. In these 
proportions the density of the alloy is less than the mean of its 
constituent metals. 


I Kemedy Allowanoe. 

SUndard Finenen. , WolVlit^rliVeoe. 

i"; TTH — MlUetlmal 

> Imperial Metric Flaenaas. 


Eleven-twelfths fine ) 1*00000 0*06470 

gold, one twelfth alloy; r 0 40000 0*02502 

or millesimal fineness t 0*20000 0*01206 

016*66. ) 0*10000 0*00648 


Gold and Palladium . — ^Theae motolB are stated to alloy in all 
proportions. According to Chenevix,^ the alloy composed of equal 
parts of the two metals is grayf is less ductile than its constituent 
metals, and has the specific gravity 11*08. The alloy of 4 parta 
of gold and 1 part of palladium ia white, hard, and ductile. Onmam 
has shown* tnat a wire of palladium alloyed with from 24 to 25 
parts of gold does not exhibit the remarkable retraction which, in 
pure palladium, attends its loss of occluded hydrogen. 

Gold and /’/otintm. —Clarke states that the alloy of equal parts 
of the two metals ia ductile, and has almost the colour of gold. 

Gold and Gold alloyed with 4th or Jth of rhodium is, 

according to Wollaston, very ductile, infhsiblo, and of the colour 


of gold. 

Gold and /ridtam.— Small quantities of iridium do not destroy 
the ductility of gold, but this is 2 >ro}>ably l)ecause the metal is 
only disseminatcu through the mass, and not alloyed, as it falls to 
the bottom of the crncibTo in which the gold is fuaed. 

Gold and ATidlal.— Eleven parts of gold and 1 of nickel yield an 
alloy resembling brass. 

Gold and CoSali . — Eleven parts of gold and 1 of cobalt form a 
brittle alloy of a dull yellow colour. 

Aaaay of Gold . — It may be well to supplement the information 
given in the article Ahhayino with some additional details as to 
the assay of jMld bullion, as practised in the Royal Mint, and of 
gold ores. Tne assay of bullion consists of six operations:— 

(1.) The samjJe of metal taken for assay is flattened, and an 
aasistant adjusts a i)ortion of it to an exact we^ht by cutting or 
flling. This weight varies with dilferent ojierators from 5 to 1 6 grmns. 
The ossayer then completes the ai^ustmeut on a more sensitive 
balance. The prepared assay piece is wrapjied in lead foil, together 
with a certain amount of pure silver, which is generally equal to 2i 
times the amount of gold aasumiid to l>e present. In the case of 
standard gold, the weight of lead omployed is to the weight of the 
alloy taken for assay as 8 to 1, and the ratio of the weight of lead to 
the weight of copper present is 100*1. Much diversity of opinion 
exists as to the amount of lead that should be emjiloyed. The pro- 
portions recommended by D'Arcet* are considerably less than those 
advocated by Kandelhardt ; and it may be stated, with regard to 
the silver, that the last mentioned authority and Ghaudet recommend 
the pro|x>rtion of 1 of gold to 24 of silver, but Tettenkofer states 
that the proportion need not exceed 1 to 14 , provided that the 
subsequent boiling in nitric arid is sufficiently prolonged. The 
amount of gold lost in cupellation has been shown by Hossler to 
increase with the amount of lead used, and to decrease as the 
amount of silver is increased.^* 

(2.) The necessary number of cupels are arranged on the bottom 
of the muffle (fig. 2, Assayino), and the jmekets containing 
the silver and gold are transferred from a numbered wooden range 
to corre8|K>nding cupels. The furnace operations are then fierformed 
as is described in Absativio (p. 727), and th# result is that each 
cupel contains a button of silver and gold. 

(8.) The button a (fig. 11) is flattened by striking it with a 
hammer on a polished anvil, first in the centre, and then on the 
edge, a third blow being given on the opposite edge which elongates 
the metal. After anneaung in an iron tray, the flattened buttons 
b are reduced by laminating rolls to the thickness of a visitiim 
card e. They are again anneiubd and rolled into a spiral or cornet a. 

(4.) These cornets are then treated with nitric acid of specific 
gravity 1 % either separately in parting flasks, or together in cups 


> Comnim Rtmlut, t Izxvl. p 1441. 
z Ure^ IHetUmanf of Arts. 7th editten. 187S. voL 1 p 96. 

• Am. de Chim. ot ds (S). t zxzvi. p. 19t, sad t xiDdx. p. 168. 
4 Fktl Trtms.. 1808. p«rt 1, pp. 48-194. 
opka. 9Vm«., 1784. 
z Proe. Boe^ voL xl. 169(K4, p. 4n 
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of platinum, which m introduced into a suitable yeioelofi^tin^ 

Tlie^boilfi^ is iSn continued for fl^n or twenty minu^ whw 
the comets are washed with distilled water, and treated with niteic 
acid of specific gravity 1*8, and in this the comets remain for 
about the same period, after which they are again washed in distilled 
water and dried. 





3 J 


Fig. 11. 

(6.) The comets are annealed, separately, in little clay cracibles, 
or in the platinum cups in which they have been boiled, by heating 
them to bright redness. They then diminish considerably in bulk 
as e (fig ll)i and ore of a pure yellow colour. 

(6.) The comets ore then weighed in comparison with ** check 
assays '* made on pure gold. Those ** checks” are necessar^Ti as the 
accuracy of the result of an assay is liable to be affected either by 
retention of silver or copper, or by loss of gold by volatilization in 
the muffle, solution in the acid, or retention in the cupel. The 
weight of gold, therefore, indicated by the balance, may be either 
leas or greater than the amount originally ))resent in the alloy. The 
correctiou to be applied to a gola assay will be evident from the 
following formula — 

Let 1000 be the weight of alloy originally taken ; 

p the weight or the piece of gdd finally obtained ; 

X the actual amount of gold in the alloy expressed in 
thousandths ; 

a the weight of gold (supiiosed to bo absolutely pure) taken 
as a check, which approximately equals a \ 
b the loss or gain in weight experienced by a during the 
process of Eissay, expressed in thousandths ; 
k the variation of ** check gold” from absolute purity, ex- 
pressed in thousandths ; 

then the actual amount of fine gold in the check-piece 
— ® corrected weight of the assay will 

» p - db ft ; ( being added or subtracted according as it is a 
loss or gain. 

If a be assumed to be equal to x this equation becomes 
» i 6 

' it 

1 + — 

1000. 

Example, — Letp - 901*1 thousandths. 

a - 920*0 

ft - 0*8 

k - 0*1 

Then by the first formula— 

*-901*1- 

1000 

For, as ft is a gain in weight, it must be deducted, hence 
X - 901 *1 - 0*092 - 0*8 
- 900*708. 

And by the second formula— 

^ 901*1-0*8 

T7^-i 
1000 
- 900*708 

Aaaa*j qf Gold Orta, — 800 grains of the finely powdered sample, 
which must be taken with the greatest care and accuracy, is passed 
thiough a tieve of fine wire gauze with at least 80 memes to the 
linear inch. Any residue mere may be of flattened particles of 

S lid is set a side for subsequent treatment, usually by direct cupel* 
tion. Aswiy of the ore ny fun/on wUh litharge is oest suited to 
ores which do not contain much iron pyrites. For auriferous quartz 


920 + 0*1 


gain in weight 


- 0 * 8 ; 


500 grains of the ore are ftised with 500 grains of red les^ 800 
grains of sodio carbonate, 20 grains of powdered charcoal, and 250 
grains of horaz. The mixture is intr^nced into a ol^ oradhle, 
which it should half fill, and is fused in an air furnace. The button 
of redneed lead may be removed, either by pouring the contents of 
the crucible into a moold, or by breaking the cmcible when cold. 
If the ore contains mnoh iron pyrites, or is of the natnre of 
** sweep,” the name given to carhontceoas residues which accumu- 
late in mints and goldamiths' shops, it will be necessary to rotat it 
in a shallow fire-chLy dish placed in a muffle. In the case of pyrites 
containing about 7 dwts. to the ton, the operatioii would be con- 
ducted on about 1000 grains. The roasted ore is then fused with 
about the same mixture of fluxes as has been given for quartz. 

Aaeay by Scorification resembles cupellation, but 

the oxide of lead produced in the operation, instead ot sinking into 
a porous cup, is Imld in a flat saucer of fire-clay, and dissolves the 
earthy constitnents of the ore, leaving the precious metal to pass 
into another portion of lead which remains in the metallic state. 
About 200 grains of the roasted ore are placed in the scorifier, 
intimately mixed with 500 grains of granulated and 50 grains of 
borax lead ; 500 grains of lead are then distributed over the snxface 
of the mixture ; the contents of the scorifier are fused in a muffle ; 
air is admitted to oxidize the greater portion of the lead ; and, at 
the conclnsion of the operation, the litharge should be perfectly 
fluid and cover the molten lead. The slag may be freed from par- 
ticles of precious metal by the addition at the conclusion of the 
operation of a small quantity of powdered anthracite, which re- 
duces a portion of the litharge to metallic globules, which fall 
through the slag and nnite with the lead button. The ^Id is then 
separated by cupellation, and the silver with which it is nearly 
always associated is removed by parting in nitric acid. 

Assay by means qf the Speetro8cope,‘^LockyeT and Roberts ^ state, 
as the result of a careful spectroscopic investigation of the alloys of 
gold and copper, that it is possible to distinguish between alloys of 
these metals which only differ in proportion by Tvftvsth part. 
Their experiments have been repeated in America by A. K 
Outerbridge.* (W. C. R.— H. B.) 


It will be convenient to give here, in connexion with 
the article Qold, rather than in their proper alphabetical 
place, the articles Goldbsatirg and Gold Lace. 

GOLDBEATING. The art of goldbeating is of great 
antiquity, being referred to by Homer; and Pliny states 
that one ounce of gold was extended to 750 leaves, each 
leaf being four fingers square, which is three times the 
thickness of the ordinary leaf gold of the present time. In 
all probability the art originated among Oriental communi- 
ties, where the working of gold and the use of gold orna- 
ments have been distinguishing characteristics from the 
most remote periods; and in India goldbeating is still 
carried on as a craft involving manv mysteries and great 
difficulties. On the coffins of the Theban mummies speci- 
mens of original leaf-gilding are met with, where the gold 
is in so thin a state timt it resembles modem gilding. The 
Incas of Pern do not appear to have been able to reduce 
gold further than to plates which could be nailed for orna- 
mentation on the walls of their temples. In England 
goldbeating was confined to London until within the present 
century. It was introduced into Scotland and the United 
States within that period, and it is now practised in most 
towns of any considerable size ; but so far as concerns 
Great Britain it is principally centred in London. One 
grain of gold has been beaten out to the extent of 75 square 
inches, and the same weight of silver to 98 square inebea. 
Taking a cubic inch of gold at 4900 grains, mia gold-leaf 
is the 367,650^ part of an inch in thickness, or about 
1200 times thinner than ordinary printing paper. The 
aUver, though spread over a larger surface, was thicker, 
owing to the difference in its specific gravity ; but^ calcu- 
lated by weight, silver is tbe moat malleaUe me^ with 
which we are acquainted,' in that respect conaiderably 
exceeding sold. This experiment does not, however, 
detennine me extent of the maUeability of either metal, 
as the means employed to test it were found to fail before 
there was any appearance of the malleability of the metals 


* Ftmrth Atmaal Eepart afthe DtputihMaster qfihe Mini, 1878, p. 42. 


s PhO. Trans,, 187i, vol. elxiv. p. 495. 

* JtmnuA FiakkEn Instiisis, 1874. 
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being eghaniited. In pnotioe the average degree of tenuity 
to which the gold ia i^uc^ is not nearly bo great as Ae 
example above quoted. A. book of gold ” containing 25 
leaves measuring each 3^ inches, equ^ to an area of 264 
square inches, generally weighs from 4 to 6 ^ins. 

The gold u^ by the goldbeater is variously alloyed, 
according to the variety of colour required. Fine gold is 
commonly supposed to be incapable of being reduced to 
thin leaves. This, however, is not the case, although its 
use for ordinary purposes is undesirable on account of its 
greater cost It also adheres on one part of a leaf touching 
another, thus causing a waste of labour by the leaves being 
spoiled ; but for work exposed to the weather it is much 
preferable, as it is more durable, and does not tarnish or 
change colour. The external gil^ngon many public build- 
ings, such, c.y., as the Albert Memorial in Hyde Park, 
London, is done with pure gold. The following is a list 
of the principal classes of leaf recognized and ordinarily 
prepared by British beaters, with the proportions of alloy 
per ounce they contain. 


Name of Leaf 

Proportion 
of Gold 

Pronortion 
of silver 

Pioportioii 
of Copper 


GlHtllH 

Qialni 

Giainii 

Red 

455 460 


20-24 

Pale red 

464 


16 

Extra deep 

AM 

12 

12 

Deep 

444 

24 

12 

Citron 

440 

80 

10 

Yellow 

408 

72 


Pale yellow 

884 

96 


Lemon 

860 

120 


Green or pale, 

312 

168 


White 

240 

240 



The process of goldboatiug is thus conduotod. The gold, having 
been alloyod according to the colour desired, is melted in a cru- 
cible, at a higher temperature than is simply necessary to fuse it, as 
its malleability is improved by exposure to a greater heat ; sudden 
cooling docs not intertero with its malleable properties, gold difleriug 
in this resjiect from some other metals. It is then cast into an ingot, 
and flattened, by rolling between a pair of powerful smooth steel 
rollers, into a ribbon of inch wide and 10 feet in length to the 
oonce. After being flattened it is annealed and cut into pieces of 
about 6| grs. each, or about 75 per ounce, and placed between the 
leaves of a ** cutch," which is about half an inch thick and inches 
8((uaro, containing about 180 leaves of a tough paper manufactured 
in Franco. Formerly iine vellum was usccT for this purpose, and 
generally still it is interleaved in the projiortion of about one of 
vellum to six of paper. The catch is beaten on for about 20 minutes 
with a 17-pound hammer, which rebounds by the elasticity of the 
skin, and saves the labour of lifting, by which the gold is spread to 
the size of the catch ; each leaf is then taken out, and cut into four 
pieces, and put between the skins of a ^^shoder," 4} inches .so^uare 
and jths of an inch thick, containing about 720 skins, which nave 
been worn out in the finishing or mould” process. The shoder 
requires about two hours' beanng upon with a 0-pound hammei. 
As the gold will spread unemially, tne shoder is b^teu upon after 
the larger leaves have reached the edges. The eflect of this is that 
the margins of larger leaves come out of the edges in a state of dust. 
This allows time for the smaller leaves to reach the full size of the 
shoder, thus producing a genend evenness of size in the leaves. Each 
leaf is again cat into fonr pieces, and placed between the loaves of a 
mould,” composed of about 050 of tne finest gold-beaters* skins, 
five inchra square and three-quarters of an inch thick, the contents 
of one shoder filling three moulds. The material bos now reached 
the last and most <ufBcult staffo of the process ; and on the fineness 
of the skin and judgment of the workman the perfection and thin- 
ness of the leaf of gold depend. During the first hour the hammer 
U allowed to fall principally upon the centre of the mould This 
causes gaping cracks npon the edges of the leaves, the sides of which 
readily coalesce and unite without leaving any trace of the union 
after being beaten npon. At the second hour, when the gold is shout 
the 150,00(yth part of an inch in thickness, it for the first time per- 
mits the transmission of the rays of light. In pure gold, or gold 
bnt slightly alloyed, the green rays are transmitted ; and in ^1d 
highly alloyed with silver, the pale vislet rays pass. The mould 
requires in all about four hours* beating with a 7*poaud hammer, 
when tbs ordinary thinness for the gold leaf of commerce will be 
reached. A single onnoe of gold will at this stage be extended to 
75 x 4 x 4 — 1200 leaves, which will trim to squares of about 8| 
inches eacL The finished Inf is then taken out of the mould. 
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and the rough edges are trimmed off by slips of the ratan fixed in 
pmllel grooves of an instrument called a wagoon, the leaf bemg 
laid npon a leathern cushion for that purpose. The sizes to which 
British leaf is cut are 8, 81, 8j, 8|, ana 8^ inches. The leaves 
thus prepared are placed Into **b(X>ks’* capable of holding 25 
leaves ea^, which have been rubbed over with red ochre to prevent 
the gold clinging to the paper. The leaf is used for gilding 
picture-frames, and for other ornamental purposes. See Oiloino. 

The fine membrane called goldbeaters* skin, used for 
making up the shoder and mould, is the outer coat of the 
emeum or blind gut of the ox. It is stripped off in lengths 
about 25 or 30 inches, and freed from fat by dipping in a 
potash solution and scraping with a blunt knife. It is 
afterwards stretched on a frame ; two membranes are glued 
together, treated with a solution of aromatic substances or 
camphor in isinglass, and subseiiuently coated with white 
of egg. Finally they are cut into squares of 5 or 54 inches ; 
and to make up a mould of 950 pieces the gut of aliiout 380 
oxen is required, about 2^ skins being got from each animal. 
A skin will endure about 200 beatings in the mould, after 
which it is fit for use in the shoder done. 

The dryness of the cutch, shoder, and mould is a matter 
of extreme delicacy. They require to be hot-pressed every 
time they are used, although they may be used daily, 
to remove the moisture which they acquire from the atmo- 
sphere, except in extremely frosty weather, when they 
acquire so little moisture that then a difficulty arises from 
their over- dryness, whereby the brilliancy of the gold is 
diminished, and it spreads very slowly under the hammer. 
On the contrary, if the cutch or shoder be damp, the gold 
will become that which is technically termed hollow or 
sieve-like ; that is, it is pierced with innumerable micro- 
scopical holes ; and in the moulds in its more attenuated 
state it will become reduced to a pulverulent state. This 
condition is mure readily produced in alloyed golds than in 
fine gold. It is necessary that each skin of the mould 
should be rubbed over with calcined gy|)sum (the fibriuated 
variety) each time the mould may be used, in order to pre- 
vent the adhesion of the gold to the surface of the skin in 
beating. Dentist gold is gold leaf carded no further than 
the cutch stage, and should be perfectly pure gold. 

By the above process also silver is beaten, but not so 
thin, the inferior value of the metal not rendering it com- 
mercially desirable to bestow so much labour upon it. 
Copper, tin, zinc, palladium, lead, cadmium, platinum, and 
aluminium can be beaten into thin leaves^ but not to the 
same extent as gold or silver. 

GOLD AND SILVEU LACE. Under this heading a 
general account may be given of the use of the precious 
metds in textiles of all descriptions into which they enter. 
That these metals were used largely in the sumptuous 
textiles of the earliest periods of civilization there is abund- 
ant testimony; and to this day, in the Oriental centres 
whence a knowledge and the use of fabrics inwoven, orna- 
mented, and embroidered with gold and silver first spread, 
the passion for such brilliant and costly textiles is still most 
strongly and generally prevalent The earliest mention of 
the use of gold in a woven fabric occurs in the description 
of the ephod made for Aaron (Ezod. xxxix. 2, 3)—'* And 
he made the ephod of gold, blue, and purple, and scarlet^ 
and fine twined linen. And they did beat the gold into 
thin plates, and out it into wires (strips), to work it in the 
blue, and in the purjile, and in the scarlet, and in the fine 
linen, with cunning work.” In both the //^ and the 
Ody$fey distinct allusion is frequently made to inwoven and 
embroidered golden textiles. Many circumstances point to 
the conclusion that the art of weaving and embroiderim 
with gold and silver originated in India, where it is still 
nrincipally proseented, and that from one great city to 
another the practice travelled westward, — Babylon, Tarsus, ' 
E^dad, Damascus, the islands of Cypms and Sicily, Ckm- 
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•tantiiiople and Venice, all in the prooeae of time beoom- out till th^ preeent a waved appeanuoe, and in that etate 
am famona centres of these much prized manufactures, flattened, are much used for rich heavy embroideries termed 
Alexander the Great found Indian kings and princes karchobs, Spanj^es for embroideries, Ac., are made frcnn 
arrayed in robes of gold and purple ; and the rersian spirals of compa^vely stout wire, by cutting them down 
monarch Darius, we are told, wore a war mantle of cloth ring by ring, laying each Q-like ring on an anvil, and by a 
of gold, on which were figured two golden hawks as if smart blow with a hfunmer flattening it out into a thin 
pecking at each other. There is reason, according to round disk with a dit extending from the centre to one 
Josephus, to believe that the ** royal apparel” worn by edge. Fine spirals are also used for general embroidery 
Her^ on the day of his death (Acts xii. 21) was a tissue purposes. The demand for various kinds of loom-woven 
of silver. Agrippina, the wife of the emperor Claudius, and embroidered gold and silver work in India is immense; 
had a robe woven entirely of gold, and from that period and the variety of textiles so ornamented is also very great 
downwards royal personages and high ecclesiastical digni- ** Gold and silver,” says Dr Birdwood in his Handbook to 
taries used cloth and tissues of gold and silver for their the Brkieh^lndian Sectxm^ Paris Exhibition^ 1878, ** are 
state and ceremonial robes, as well as for costly hangings worked into the decoration of all the more costly loom* 
and decorations. In England, at different periods, various made garments and Indian piece goods, either on the 
names were applied to cloths of gold, as ciclatoun, tar- borders only, or in stripes throughout, or in diapered figures* 
tarium, naques or nac, baudekin or baldachin, Cyprus The gold-bordered loom embroideries are made chiefly at 
damask, and twssewys or tissue. The thin flimsy paper Sattara, and the gold or silver striped at Tanjore ; the gold 
known as tissue paper, is so called because it originally was figured mashrus at Tanjore, Trichinopoly, and Hyderabad 
placed between the folds of gold tissue ” to prevent the in the Deccan ; and the highly ornamented gold-figured 
contiguous surfaces from fra 3 dng each other. At what time silks and gold and silver tissues principally at Ahmedabad, 
the drawing of gold wire for the preparation of these tex- Benares, Murshedab^ and Trichinopoly.” 
tiles was first practised is not aoc^tely known. The art Among the Western communities the demand for gold 
was probably introduced and applied in different localities and silver lace and embroideries arises chiefly in connexion 
at widely different dates, but down till mediaeval times the with naval and military uniforms, court costumes, public 
method graphically described in the Pentateuch continued and private liveries, ecclesiastical robes and draperies, 
to be practised with both gold and silver. theatrical dresses, and the badges and insignia of various 

Fabrics woven with gold and silver continue to be used orders. To a limited extent there is a trade in gold wire 
on the largest scale to this day in India ; and there the and lace to India and China. The metallic basis of the 
preparation of the varieties of wire, and the working of the various fabrics is wire round and flattened, the wire being 
vanous forms of lace, brocade, and embroidery, is at once of three kinds — 1st, gold wire, which is invariably silver 
an important and peculiar art. The basis of all modern gilt wire ; 2d, copper gilt wire, used for common liveries 
fabrics of this kind is wire, the ** gold wire ” of the manufac- and theatrical purposes ; and 3d, silver wire. These wires 
turer being in all cases silver gilt wire, and silver wire are drawn by the ordinary processes, and the flattening, 
being, of course, composed of pure silver. In India the when done, is accomplished by passing the wire l^tween 
wire u drawn by means of simple draw-plates, with rude a pair of revolving rollers of fine polished steel. The vari* 
and simple appliances, from rounded bars of silver, or gold- ous qualities of vnre are prepared and used in precisely the 
plated silver, as the case may be. The wire is flattened same way as in India, — round wire, fiat wire, thread made 
into the strip or ribbon-like form it generally assumes by of flat gold wire twisted round orange-coloured silk or 
passing it, fourteen* or fifteen strands simultaneously, over cotton, known in the trade as orris,” fine spirals and 
a fine, smooth, round-topped anvil, and beating it as it spangles, all being in use in the West as in the East The 
passes with a heavy hammer having a slightly convex 1^ is woven in the same manner as ribbons, and there are 
surface. From wire so flattened there is made in India very numerous varieties in richness, pattern, and quality, 
fo/itn, a tissue or cloth of gold, the web or warp being Cloth of gold, and brocades rich in gold and silver, are 
composed entirely of golden strips, and ruperif a similar woven for ecclesiastical vestments and draperies, 
tissue of silver. Gold lace is also made on a warp of thick The proportions of gold and silver in the gold thread for 
yellow silk with a weft of flat wire, and in the case of the lace trade varies, but in all cases the proportion of gold 
ribbons the warp or web is composed of the metal. The is exceedingly small. An ordinary gold lace wire is drawn 
^ttened wires are twisted around orange (in the case of from a bar containing 90 parts of silver and 7 of copper, 
silver, white) coloured silk thread, so as completely to cover coated with 3 parts of gold. On an average each ounce 
the thread and present the appearance of a continuous wire; troy of a bar so plated is drawn into 1500 yards of wire ; 
and in this form it is chiefly employed for weaving into and riierefore about 16 grains of gold cover a mile of wire, 
the nch brocades known as kincobs or kinkbAbs. Wires It is estimated that about 250,000 ounces of gold wire are 
flatten^ or ^rtially flattened, are also twisted into exceed- made annually in Great Britain, of which about 20 per cent 
ingly fine spirals, and in this form they are the basis of is used for the headings of calico, muslin, Ac., and the re- 
numerous ornamental applications. Such spirals drawn mainder is worked up in the gold lace trade. 


GOLD AST, Melchior Haimikbfeld (1576-1635), an though able and laborious, had fallen into an unsettled 
histoncal wnter and collector whose works did great service way of life, and in 1604 we find him in the service of 
to the study of the older documents of Germany, was bom, the Baron Hohensaz — then the possessor of that unique 
January 6, 1576 (or 1578), of poor Protestant parents, near manuibript of old German poems which now forms one of 
Biwhofzell in Thurgau. His university career at Ingoldstadt the treasures of the National Library at Paris, and which 
and Altdorf was cut short by his poverty; but at length, in Goldast was the firet to make partiaUy accessible hy the 
1603, after he had spent some time at St Gall and Geneva, press. Before long he was back in Switzerland, and by 
partly supported by the learned and benevolent jurist 1606 he was again in Frankfort living by his pen, and 
Bartholomeus Schobinger, he obtained the post of secre- finding his efforts to obtain a regular post frustrated by 
tary to Henry, duke of Bouillon, and with him he went Lipsins and Bcioppius, whom he had o&nded by his out- 
to Heidelberg and Frankfort-on-the-Main. But Goldast, spokenness. In 1611 he was appointed oounoOlor at the 
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eourt of Saxe- Weimar ; in 1615 he entered the senrioe of the I 
count of Schaumburg at Biickeburg^ and in 1625 returned 
to Frankfort. As the transport of his books from Biioke- 
burg to Frankfort was attended with danger, owing to the 
warlike operations then on foot, he entrusted them to the 
town of Bremen, and they now form part of the municipal 
library. Appointed in 1627 councillor to the emperor and 
to the elector of Treves, Gtoldast soon after passed into 
khe service of the landgrave of Hesse-Darmstadt, who raised 
him to be chancellor of the university of Giessen. He died 
at Giessen in the beginning of 1635. Nothing perhaps 
proves the value of Qoldast’s labours better than ue fact 
that, in consideration of the service he has rendered, the 
modern historical and philological investigator is willing to 
condone the almost unpardonable sin of direct literary 
forgery of which he has been accused and convicted. 

Among his more important works are his FarcBnetiecrum veterum 
(Lille, 1604), which contained the Kuntg Tyro von SchoUland^ 
the Wiwibtkm, and the JVinMtrin; Rerum Alamanniearum 
Seriptoree, Frankf. 1606, Svoli., newed. by Senckenberg, ihid, 1780; 
Uonarehia 8, Romani imperil Frankf. 1621 , Com.meiUarii de regno 
Bohemxmt Hanover, 1627, new ed. by H. Schmink, Frankf. 1719. 
He edited the works of Pirkheimer and De Thou ; and a volume 
of correspondence, Virorum Cll. ad Ooldastum epiaiola, was 
published in 1688. See Senckenbeig’s Qoldaati Memoriae pre6zed 
to Rer, Alamann, Scrip., 1780; Bayle’s Dictionary; and Yon 
Raumer, Ghsehiehle der germanUchen Philologie, Munich, 1870. 

GOLDBERG, a town in the Prussian province of Silesia, 
capital of a circle in the government district of Liegnitz, is 
situated 14 miles S.W. of that town, on the Katz^ch, an 
affluent of the Oder. The principal buildings are an old 
church dating from the beginning of the 13th century, the 
Schwabe-Priesoinuth institution, completed in 1876, for the 
board and education of orphans, and the gymnasium, which 
in the 1 7th century enjoyed great prosperity, and numbered 
Wallenstein among its pupils. The chief manufactures are 
woollen cloth, flannel, gloves, stockings, leather, and beer, 
and there is a considerable trade in corn and fruit. Gold- 
berg owes its origin and name to a gold mine in the neigh- 
bourhood, which, however, has been wholly abandoned since 
the time of the Hussite wars. Population (1875), 6492. 

The town suffered heavily from the Tartars in 1241, from the 
plague in 1334, from the Hussites in 1428, and from the Sazon, 
imperial, and Swedish forces daring the Thirty Years' War. On 
27th May 1818 a battle took place near it between the French under 
Macdonald and the rear wrd of the Russians under Wittgenstein; 
and on the 23d August m the same year a skirmish, in which Mac- 
donald suffered defeat from the Prussians under BlUcher. 

GOLD COAST, a British colony in Western Africa recon- 
stituted on the 24th of July 1876 by a royal charter which 
defines it as consisting of two settlements — (1) the Gold 
Coast proper, comprising ^*all places, settlement^ and terri- 
tories which may at any time belong to us in Western 
Africa, between the fifth degree of west longitude and the 
second degree of east longitude ; and (2) the settlement of 
Lagos, similarly comprising all possmions between the 
second and fifth degrees of east longitude.” The charter 
appoints a governor, establishes a legislative andan executive 
council, and authorizes the appointment of judges and other 
legal officers, Both the Gold Coast colony and Lagos 
had previously been administered by lieutenant-governors 
dependent on the governor of Sierra Leone ; and the two 
divisions are still snfficiently distinct to require separate 
treatment. 

By Bosman, the Dutch factor at Elmina in the begin- 
ning of the 18th century, the Gold'Coast is said to extend 
about 60 mil^ beginning with the Gold River, 3 miles 
west of Assini, or 12 miles above Axim, and ending 
with the village Ponni, 7 or 8- miles east of Acra.”^ 
In modem times, Gape Apollonia (2* 35' W* long.) being 

I See yaun^beurige Besehryving van de Ouinm Oovd-Tand^ 
Save Knetf Amaterdam, 1709 (frequently trsnelated) 


accepted as the western boundary, and the mouth of the 
Volta river (0* 41' 2" E. long.) as the eastern, the whole co^t 
measnres about 225 miles, and this is divided into two 
sections, the windward or western and the leaward or 
eastern, the boundary between the two being the Secoom 
river (0* 3' 2" W. long.). Beginning at the west, the first 
places on the coast that deserve to be mentioned are Grand 
Bassam and Assini, both French settlements up to 1870. 
The mouth of the river Assini forms the outlet of a series of 
lagoons, the eastmost of which is fed by a considerable river 
— the Tanno or Tando. About 55 miles eastward from this 
point are the Four Hills or Hummocks of Apollonia, where 
the English formerly bad a fort ; and about 20 miles from 
Apollonia is the mouth of the Ankobne. Three miles 
further and we come to Axim, the site of an old Dutch fort 
built near the mouth of the Axim river; and other 20 
miles and we reach Great Friedrichsburg, founded by the 
Brandenburg Company. Rounding Cape Three Points 
(2° 7' W. long.), whose vicinity is marked by a line of 
breakers nearly 24 miles long, the first place of importance 
that we find is Axodah or Aquidah, and 10 miles beyond 
Akodah lies tlie better known Dixcove or Dick’s Cove. 
From Dixcove Pompendi is distant 10 miles, and other 12 
or 13 miles brings us to Secondee, which is only 8 or 9 
miles from the mouth of the Busum (or Sacr^) Prah. 
With the exception of the Volta this is the largest river of 
the Gold Coast; it is on one of its sub- tributaries that 
Coomassee is situated. At the mouth of the Beyah, 1 9 or 20 
miles eastward, stands Elmina, or in the native language 
Edenfi, one of the most important posts of European 
settlement, with a native population of some 10,000 (see 
Elmina). Eight miles east of Elmina is Cape Coast 
Castle, which was the capital of the British territoiy 
until 1876. Anamaboe, 10 miles distant, is a town of 
some 4000 or 5000 inhabitants, with a free port and a 
good landing-place ; and about 38 miles further on we come 
to Winnebah, which up till 1812 was the seat of an 
English fort About 11 miles eastward there is another 
abandoned fort at Barrocoe ; and at Barrocoe we are only 
23 miles from Acra or Accra (in Tsbi Nkran), the present 
capital of the Gold Coast colony. It was selected instead of 
Cape Coast Castle on account of its comparatively healthy 
position. In the words of Dr A F. EUio^ it is the healthiest 
station on the west coast of Africa, being surrounded for 
miles by fresh undulating ground, and backed at the distance 
of a day's journey, or about 30 miles, by a range of hills 
where Europeans can recruit A sanitary station has been 
fixed at Akropong, 1800 feet above the sea-level, where 
the Basel missionaries have their headquarters. About 2 
miles east of Acra is the old Danish fort of Christiansborg. 
There is no station of much importance except Tassi, Ponce, 
and Great Ningo or Ningua, in the 60 miles between Acra 
and the Volta. The Volta, otherwise known as the Firaw, 
the Shilao, or the Amu, is a large river, the course of which 
has been only partially explored, but which may be ex- 
pected to furnish a means of opening up the interior. In 
December 1875, M. M. J. Bonnat, journeying partly by 
water and partly b^ land, proceeded as far as Salaha or 
Paraba, a commercial town of some 18,000 inhabitants. 
He reports that the Labelle rapids, though 25 feet high, can 
be ascended by steamers during the rains in September and 
October, because at that season the river rises 50 feet The 
lower part of the course is of difficult navigation in the dry 
season owing to the shallows. Addah, on the right bank 
of the river near its mouth ; Quittah, thp seat of a British 
fort; and Jellah Coffi, a trading port, are the principal 
placM on the coast between the Volta and Flouhow, which 
lies at the eastmost extremity of the Volta lagoon. Accord- ^ 
ing to the ordinary divisions we enter the Slave Ooast^^ 
when we proceed east of the Volta. 
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Saoih an tlie chief points of interest along the Gold Coast, but 
there Is a considerable range of territoiy extending ftoin 20 to 60 
i^es inland, which belongs to the colonial protectorate ; and about 
this a few words are necessary. The western portion of the pro- 
tectorate is occupied by the woody hill countiy of Fanti, which 
stretches northwards towards Ashantee. From the month of the 
Secoom a fine range varying in height from 1200 to 1600 or 16P0 
feet stretches N.lf E., and divides the eastern portion into two 
halves. Between the mountains and the sea there are larne stretches 
of prairie land, in which the mss grows to a height of 10 or 12 feet 

The inhabitants of the Gold Coast may be divided into two great 
classes— the Tshi or Ch^ a block type, and the Acra, a red tvpe. 
The Fantis and Ashantis, both belon^g to the former class, 
have already been describe in Ashantbb. The Akems live in a 
thick forest region, and maintain existence by hunting, gold-digging, 
and the gathering of wood snails. The capital of their country is 
Kyebi.^ The Aouapems are extensively engaged in agriculture and 
in trade, both with the other tribes and with Europ^na. The Ga 
or Acra, a clever race, greatly modified by contact with European 
culture, are to be found in all the towns of the West African coast 
as artisans and sailors. They arc employed by the interior tribes 
as middle men and interpreters. On the right bank of the Volta 
are the Adangme* or Adamiio, distinguished by strength and rude- 
ness. The Crobos live in little villages in tho midst of the |mlm 
tree woods which grow round aliout the Croboberg, an eminence about 
1000 feet high. 

The Tshi or Chee language ’ belongs to the great prefix -prono- 
minid group. Jt comprises many dialects, which may, however, 
be reduced to two classes or types. ^ Akau dialects are s^ken in 
Aunni, Amanahia (Ajmllonia), Awini, Ahanta, Wosaw, Tshuforo 
(Juffer or Tufel), and Deiikyera in the west, and in Asen, Akem, 
and Aquapem in tho east, as well os in the different parts of 
Ashantee. Fante dialects are spoken, not only in Fanti proper, but 
in Afutu or the country ronnd Cape Coast, in Abora, A^^ako, 
Akomfi, Gomoa, and Agono. The difierence between the two types 
is not very great; a Fanti, for example, can converse without much 
difficulty with a native of Aquatiem or Ashantee, his language being 
in fact a deteriorated form of the same original. Akem is considered 
the finest and purest of aU the Akan dialects. The Aquapem, 
which is based on the Akem but has imbibed Fanti influences, has 
been made the book-language by the Basel miasionarios. About 
a million people in all, it is estimated, speak dialects of the Tshi. 
The south-eastern comer of the Gold Coast is occupied by another 
language known as the Ga or Acra, which comprises the Ga proper 
and the Adangme and Crolio dialects. Ga proper is spoken by about 
40,000 people, including the inhabitants of Ga and Kinkft 
Dutch and British Acra, in Tshi, Nkran, and Kankan), Osu (i.e., 
Christiansborg), La, Tessi, Ningua, and numerous inland villages. 
It has been rMuoed to writing by the missionaries. The Adangme 
and Crobo dialects are spoken by about 80,000 people. They difier 
very considerably from Ga proper, but books printed in Oa can be 
nseu by both the Crobo and Adangme natives. Another language 
known os Gunn is used in parts of Aquapem and in Anum beyond 
the Volta ; but not much is known either about it or the Obutu 
tongue spoken in a few towns in Agona, Gomoa^ and Akomfi. The 
dialects of the Ahanta country have still to be investigated. ^ 

Mahometanism and Christianity are both making themselves felt 
to some extent among the natives of the Gold Coast. A Danish 
mission was started at Christiansboig about 1786 by Protten and 
Huokoff, th'^ Moravian brethren. In 1886 the Wesleyan mission 
began its labours among the Fanti. The Basel missionaries had 
made a start in 1828, but it was not till 1885 that they were fairly 
settled at Akropong, the capital of Aquapem. They now have 
stations also at Kyebi, at Kukurantimy, at Abnne, at Abokoli, at 
Addah, and at Acra, and the leaders of the English expedition 
against the Ashantces sissak very highly of their labours. 

The climate of the Gold Coast is notoriously unhealthy. 
At Cape Coast Castle the thermometer ranges from 72* to 
85* or 90*, and the amount of moisture in the atmosphere is 
very great. Not only are the coasts in many places lined 
with swamps and lagoons, but, according to Dr Cordon, the 

^ See nn interesting paper by Captain Hay, **On the District of 
Akem in West Africa,’* in J<mm. Roy, Otoqr, Soc., London, 1876. 

* Adangme » Adan-gbe, t*.e., Adah language, so called Aom the town 
of Ada or Addah on the Volta. 

* This name appears in a great variety of forms— Kwi, Ekwi, Okwi, 
Oji, Odschi, Otsoi, Tyi, Twi, Tshi, Tschi, Chwee, or Chee. 

^ See Rev. J. G. Christaller,.^ Oravmar of the AakanU and FanU 
Lawpkoge called TM^ Baeel, 1876. 

* See D. L. Carr and F. P. Brown, M/antsi (t.c., Fanti) Orammar^ 
Cape Coast, 1868 ; Zimmermann, GrammatieoU Sketch and Vocabulary 
of ihe Akra cr Oa language, Stuttmrt, 1868 ; and A Dictionary^ 
EngUtih. TjM, Ahro, by Christaller, Locher. and Zimmermann, Bai^ 
1874. 
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very basis rock of the country — a granite in which iron ore 
and hornblende are present — gives off under the influence of 
tdie air and the rain large quantities of sulphuretted hydrogen 
gas. The native towns are populous and dirty, and to add 
to the evil it was, until the prohibition of the British autho- 
rities (at Elmina by Colonel Festing, and at Cape Coast 
by Governor Strahim), the custom to bury the dead in the 
floors of the houses. Intermittent fevers, remittent fevers 
(the so-called coast fever is of this class), and dysentery are 
the diseases most to be dreaded by the European. “ The 
native inhabitants,” says Marcus Allen, ** appear to ergoy 
tolerable health and to live to an average age ; but in the 
rainy season it is not uncommon to find them sufiTerlng 
from plenritis and pneumonia, rheumatic attacks, bronchitis, 
and catarrh.” 

Though the precious dust to which the Gold Coast owes 
its name is no longer obtained in any considerable quan- 
tities by the rude methods of collection employed by the 
natives, there is abundant proof that the whole region is 
more or less auriferous, and it is possible that European 
energy and skill might make it again a real gold coast. 
In some parts of the country — in th^e neighbourhood of the 
Volta, for example — the surface of the ground is broken by 
innumerable small pits dug by the native miners.^ At 
present the value of the territory is mainly due to the pro- 
fusion of vegetable products supplied by the rich alluvial 
soil. Of the timber trees which abound in the vast 
stretches of forest, the best known are several species of 
the genus bombax (silk cotton tree, &c.), from which canoes 
and wooden wart^s are manufactured, and the odoom used 
for building and cabinet-work. The cocoa-nut and the 
palm oil are common along the coast, and the bread-fruit 
tree has been introduced with success at Napoleon. Indian 
corn, yams, cassava, sweet potatoes, tiger-nuts, ground-nuts 
{Arachia hypog<xa\ Guinea com (Sorghum vulgaro)^ Guinea 
grains (Am(mum grana-paradid)^ the egg-plant (Solanum 
ovigerum)y bennie seed, oranges, limes, shaddocks, pine 
apples, ^nger, and indigo are some of the many objects of 
cultivation. Nor must the kola nut be forgotten (Sterculia 
acuminata)^ variously styled colat, khola, and in older 
writers gura or gouroo ; for it is the favourite substitute 
in Western Africa for the betel nut, and forms an important 
article of export Both tobacco and cotton are indigenous, 
but neither is cultivated by the natives. Coffee and 
tobacco are grown by the missionaries at Akropong. 

The exports are mainly gold dust, palm oil, and palm 
kernels; and the imports, in exchange, goods from the 
United Kingdom, and tobacco and spirits from America. 
In 1875 and 1876 the exports were respectively of the 
value of iC327,012 and £465,268, and the corresponding 
imports amounted to £364,672 and ^ £446,088. The 
revenue of the Gold Coast, mainly derived from customs 
duties, was £67,368 in 1875, and £64,788 in 1876 ; the 
corresponding expenditures were £67,368 fur 1875, and 
£93,944 for 1876. There is no public debt 

The jurisdiction of England on the Gold Coast was defined by 
the bond of the 6th of March 1844, an agreement with the native 
chie& by which Her Mfueety receivee the right of tmng criminals 
and repressing human sacrifices, pannyaring, &o. The limits of the 
protcotorate inland were not very rigidly defined. The purchaM 
of the Danish forts in 1851, and of the Dutch forts and territory in 
1871, led to the consolidation of the British power along the coast ; 
and the Ashantee war of 1878-74 resulted in the extension of the area 
of Britjsh influence towards the interior. By the royal ordintneea of 
December 1874 the selling, buying, or dealing in slaves was declared 
unlawful, and no person can any longer be put In pawn for debt ; 
hut those who were actually slaves at that date ore left in the same 
state, except where cmelty can be proved against the masters. 

See The Oddm Ooaat era Dmnption OuinMy^ together unth a 

* For many intereeting details on the gold of the Gold Coast, see 
the chapter tpedally devoted to the suUect in Burton's Wanderinge 
in Weet Africa. 
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Srdkmde, Berlin, 1864 ; Wandtringe in Wed Africa by a F,R,Q.S, 
(i.e., Captain Burton), liondon, 1868; Marcus Allen, The Cold Coad, 
London, 1874 ; Charles A. Gordon, Life on the Cold Coast, Loudon, 
1874 ; Captain Croft, ** Exploration of the River Volta," in Proe, 
Boy. Oeog. Soe., Lond, 1874; P. 'Wurm, ^'Anfauge der Baaler 
MiMion auf der GoIdkUste," in Evangelisches Masiona Magazin, 
1874 ; £. Buhl, **Die Basler Mission auf der Goldkuste," Ibid., 
1877. The following maps are of service J. Wyld, Map of 
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GOLDEN BULL (Latin, Bulla Aurea) is, in general, 
the designation of any charter decorated with a golden seal 
or Mia, eitlier from the intrinsic importance of its contents, 
or from the rank and dignity of the bestower or the recipi- 
ent The custom of thus giving distinction to certain docu- 
ments is said to be of Byzantine origin, though if this be 
the case it is somewhat strange that the word employed as 
an equivalent for golden bull in Byzantine Greek should be 
the hybrid ^txrdySovAXov (cf. Codinus Curopalates, 6 peya^ 
koyoSirrp ouoLrdrrei ra nupa rov AiroarehXopeva 

TTpoardy/MTa koX )(pv(r6fiovXXa vpo^ re *Pi^s, SovXrovac, koX 
roTrdpYovf; and Anna Comnena, Alexiad, lib. iiL, 8ta 
XpvaopovXiov \6yov *, lib. viii., ^(pvo'd/SouXov Xdyov). In 
Germany a Golden Bull is mentioued under the reign of 
Henry L in Chronica CaeBin., il 31, and the oldest 
German example, if it be genuine, dates from 983. At 
first the golden seal was formed after the type of a solid 
coin, but at a later date, while the golden surface presented 
to the eye was greatly increased, the seal was really com- 
posed of two thin metal plates filled in with wax. The 
number of golden bulls issued by the imperial chancery 
must have been veiy laxg^i the town of Frankfort, for 
example, still preserves no fewer than eight. But the name 
has become practically restricted to a few documents of un- 
usual political importance, the golden bull of the Empire, 
the golden bull of Brabant, the golden bull of Hungary, 
and the golden bull of Milan — and of these the first is un- 
doubtedly the golden bull par excellence. 

It was drawn up under the direction of the emperor 
Charles IV., and it was formally ratified in 1356, — the first 
twenty-throe chapters by the diet of Nuremberg (10th 
January), and the remaining seven by the diet of Metz (25th 
December). The actual inaction has been assigned to 
Bartolus de Saxoferrato, to Budolf of Fnedberg the im- i 
perial secretary, and even to the emperor himself ; but j 
there is no distinct authority for any of the three hypo- i 
theses as opposed to the others. A brief statement of the j 
general purpose of its enactments has already been given | 
at page 495 of the present volume. The exordium is . 
a strangely rhetorical lamentation over the miseries of | 
division, and more especially of a kingdom divided against 
itself ; and the body of the document gives a survey of the ; 
duties, privileges, and relations of the various dignitaries of 
the empire, the emperor, the electors ecclesiastical and seen- i 
lar, the electoral plenipotentiaries, and the ofiicers of the i 
court As might almost be expected, a large place is given 
to rules of ceremony and etiquette. At first the document 
was known simply as the Lex Carolina ; but by and by the 
name of the Book with the Golden Bull came into use, and 
the present elliptical title was sufi5ciently established by 
1417 to be officially employed in a charter by King Sigis- 
mund. The original autograph was committ^ to the care 
of , the doctoral prince of h^nz, asohancellor-in-chief of the 
empire, and it was preserved in the imperial archives at 
Mainz till 1789. Ofikial transcripts were probably fur- 
nished to each of the seven electors at the time of the pro- j 
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mulgation, and before long many of the other members of 
the empire secured copies for themselves. The transcript 
which belonged to the elector of Treves is preserved in the 
state archives at Stuttgart, that of the elector of Cologne in 
the court library at Darmstadt, and that of the elector of 
Bohemia in the imperial archives at Vienna. Berlin, 
Munich, and Dresden also boast the possession of an 
electoral transcript j and the town of Kitzingen has a con- 
temporary copy in its municipal arcUvea There appears, 
however, to good reason to doubt the genuineness of 
most of these so-callod original transcripts. But perhaps 
the best known example is that of Frankfort-on-the-Main, 
which was procm'ed from the imperial chancery in 1366, 
and is adorned with a golden seal like die original Not 
only was it regularly quoted as the indubitable authority 
in regard to the election of the emperors in Frankfort itself, 
but it was from time to time officially consulted by mem- 
bers of the empire. 

The manuscript consists of 43 leaves of imrchinent of medium 
quality, each measuring about 10| iiichos in height liy 7| in breadth. 
The seal is of the plate and wax type. On the obverse appears a 
figure of the emperor seated ou his throne, with tlie sceptre in his 
right hand and the globe in his left ; a shield, with the crowned 
imperial eagle, occupies the s]>ace on the one side of the throne, and 
a corresponding shield, with tlie crowned Bohemian lion with two 
tails, occupies the space ou the other side ; and round the margin 
runs the legend, Karolua quariue divina faveeUe dementia, Btman- 
orum imp^tor mnper Augudue et Boemioi rex. On the reverse is 
a castle, with the words Aurea Jtoma on the gate, and the circum- 
scription reo^ Boma eajmt Mundi liegit orbiafrena rotwndi. The 
original Latin text of the bull was printed at Nuremberg by 
Croussner in 1474, and a s(‘coiid edition by Kober^n appeared at 
the same place in 1477. Since that time it has been mquently 
reprinted from various manuscripts and collections. Goldastus 
gave the Palatine text, com|Mired with those of Bohemia and Frank- 
fort, ill his Colleetio ConHtiiiitwnum Imperialium, tom. i. Another 
is to be found in Onupfirius Paiivinius, Dc CorniHvi Imperii, and 
as an apjiendix to Ciijacius, De fmidia ; and a third, of unknown 
history, is prefixed to the Codex UcceHsmm Imperii, printed at 
Mainz in 1596, and again in 1615. The Frankfort text appeared 
ill 1742 — Aurea Balia semmlvm exemplar origtneUe Frwnkfwrtenee 
— from the lien of Wolfgang Ch. Multz. German translatious, 
none of whicu, however, had any official authority, were publislied 
at Niiremlierg, 1474(?); at Venice, Johonnus Jenson, 1476; and at 
Strusburg, Joh, l^reiisseii, 1485. Among the earlier commentators 
of the document are Huxtorf, Dominicus Arumnus, Martinus 
Riiiiielius, H. CauiniuH, G. T. Dietrich, Ostcrmaiin, S|)eidelius, 
and Luiiiiieus {In Aureatn bullam, Strosbuig, 1662). The student 
will find u good account of the older literature of the subject 
in Biener, (Jommentarii de arigvne et pi'ogressu legum Germani- 
cumin, 1787 (voL ii.); and, besides the im])ortaiit work of Ohlen- 
8i*h lager, AVns ErUtutemmyen der Oufdener BuHa, Frankfort and 
Leipsic, 1766, he may consult H. G. Thulemanus, De bulla aurea 
urynUea, kc., Heidelberg, 1682 ovhu'h gives the Frankfort text of 
the bull of Charles IV., a golden hull ot Andronicus of Constanti- 
nople, the Bulla Hrabantiiia, und the capitulation of Maximilian 
11.); letters, EtaataverfoMung dee ^deutechen Beicha, Gottmgen, 
1788, Pfister, Qeschichle der Deulachm, Hamburg, 1881 (vol. Hi.); 
and Stohlie, GeMh. der DmtarMn Brunswick, 1860. 

A leanied article on Goldeuo Bulle," by H. Brandes, will be found 
in Ersch and Gruber's Encyolopadie, 1861. 

GOLDEN-EYE> a name indiBcriminately given in many 
parts of Britain to two very distinct species of Ducks, from 
the rich yellow colour of tbeir irides. The commonest of 
them — the Anaafuligvla of Linnseus and Fuligula criatata 
of most modern ornithologists — is, however, usually called 
by English writers the Tufted Duck, while “ Golden -eye ” 
is reserved in books for the A, clang^ala and A. glaucum of 
Linneeus, who did not know that the birds he so nam^ 
were but examples of the same species, differing only in 
age or sex ; and to this day many fowlers perpetuate a like 
mistake, deeming the “ Morillon,’’ which is Che female or 
young male, distinct from the “Golden-eye” or “Battle- 
wings ” (as from its noisy fiight they oftener call it), which 
is the adult male. This species belongs to the group known 
as Diving Ducks, and is the type of the very well-marked 
genus iilangula of later systematists, which, among other 
difierences, has the posterior end of the sternum prolonged 
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•0 as to oxtend oonsiderablj over, and, we may not nn- 
rq^nably enppoee, protect the belly— a character poeeaea^ 
in a still greater degree by the Mergansers (MergincB)^ while 
the males also exhibit in the extraordinarily developed 
bony labyrinth of their trachea and its midway enlargement 
another resemblance to the members of the sanm Subfamily. 
The Oolden-eye, (7. glaucion of modem writers, has its 
home in the northern parts of both hemispheres, whence 
in winter it migrates southward ; but as it is one of the 
Ducks that constantly resorts to hollow trees for the purpose 
of breeding it hardly transcends the limit of the Arctic 
forests on either continent So well known is this habit 
to the people of the northern districts of Scandinavia, that 
they very commonly devise artificial nest-boxes for its accom- 
mo^tion and their own profit. Hollow logs of wo<^ are 
prepared, the top and bottom closed, and a hole cut in the 
side. These are affixed to the trunks of living trees in 
suitable places, at a convenient distance from the ground, 
and, being readily occupied by the birds in the breeding- 
season, are regularly robbed, first of the numerous eggs, 
and finally of the down they contain, by those who Imve 
set them up. 

The adiut male Golden-eye is a very beautiful bird, 
mostly black above, but with the head, which is slightly 
crested, reflecting rich green lights, a large oval white patch 
under each eye, and elongated white scapulars ; the lower 
parts are wholly white and the feet bright orange, except 
the webs, which are dnsky. In the female and young male, 
dark brown replaces the black, the cheek-spots are indis- 
tinct, and the elongated white scapulars wanting. The 
Oolden-eye of North America has been by some authors 
deemed to differ, and has been named G. amei^kam^ but 
apparently on insufficient grounds. That country, however, 
ha^ in common with Iceland, a very distinct species, C* 
idandica^ often called Barrow’s Duck, which is but a rare 
straggler to the continent of Europe, and never, so far as 
known, to Britain. In Iceland and Greenland it is the only 
habitual representative of the genus, and it occurs from 
thence to the Rocky Mountains. In breeding-habits it 
differs from the commoner species, not placing its eggs in 
tree-holes ; but how far this difference is voluntary may be 
doubted, for in the countries it frequents trees are wanting. 
It is a larger and stouter bird, and in the male the white 
cheek-patches take a more crescentic form, while the head 
is glossed with purple rather than green, and the white 
scapulars are not elongated. The New World also possesses 
a third and still more beautiful species of the genus in 0- 
albeola^ known in books as the Buffel-headed Duck, and to 
American fowlers as the “ Spirit-Duck ” and “ Butter-ball 
— the former name being applied from its rapidity in diving, 
and the latter from its exceeding fatness in autumn. This 
is of small size, but the lustre of the feathers in the male 
is most brilliant, exhibiting a deep plum-coloured gloss on 
the head. It breeds in trees, and is supposed to have 
cmcurred more than once in Britain. (a. n.) 

GOLDEN FLEECE. See AROOKAirrs. 

GK>LDEN LEGEND. See Vokagine, Jacobus de. 
GOLDEN BOSE (rosa aurea), an ornament, made of 
wrought gold and set with gems, which is blessed by the 
pope on the fourth (Laetare) Sunday of Lent, and usually 
afterwards sent as a mark of special favour to some distin- 
guished individual, church, or civil community. The cere- 
monies which at present accompany the consecration of a 
golden rose are of a somewhat elaborate character, and are 
explained by liturgists as designed to make it specially 
emblematic of Christ and of the Christian graces. Some 
difficulty is experienced in tracing them to their ultimate 
origin; but the custom of blessing and sending some symbol 
of the kind seems to be as old at least as the tune of 
Gregory tbe Great, with whom it was a frequent practice to 
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send persons whom he wished to flatter a few particles 
filed from '^Peter’s chains,'’ and set in keys or orosses of 
gold (Greg., Op. iL 6i8, 711, 796, 1031, ed. 1705). This 
practice continued to be observed for several centuries ; thus 
we find Gregory YIL, in 1079, writing to Alphonso of 
Castile, *^Ex more sanctorum misimus vobis db.viculam 
auream in qua de catenis beati Petri benedictio oontinetur” 
(Mansi, Cane. Gen.^ xii. 460). The first mention of the 
<< golden rose,” as such, is said to occur in the 1 1th century; 
and an allusion to it is certainly made in the Chronicle of 
William of Newburgh (1197). Pope Urban V., who sent a 
golden rose to Joanna of Naples in 1366, is alle^ to have 
been the first to determine that the consecration should be 
annually observed. Among the very numerous recipient ' 
of this honour have been Henry VIII. of England, the 
famous Gonsalvo de Cordova, and, in more recent timers 
Napoleon III. of France and Isabella H of Spain. The gift 
of tlie golden rose used almost invariably to accompany the 
coronation of the king of the Romans. If in any particu- 
lar year no one is considered worthy of the rose, it is laid 
up in the Vatican. 

GOLDFINCH (German CMdfink^)^ the Fringilla cardvf- 
tlu of LinnsBUB and the Carduelu elegans of later authors, 
an extremely well-known bird found over the greater parts 
of Europe and North Africa, and eastwards to Persia and 
Turkestan. Its gay plumage is matched by its sprightly 
nature; and together they make it one of the most favourite 
cage-birds among all clames. As a songster it is indeed sur- 
passed by many other species, but itsdocilityand readyattaoh- 
ment to its master or mistress make up for any defect in its 
vocal powers. In some parts of England the trade in Gold- 
finches is very considerable. In 1860 Mr Hussey reported 
(ZooLj p. 7144) the average annual captures near Worthing 
to exceed 11,000 dozens — nearly all being cock-birds ; and 
a witness before a Committee of the House of Commons 
in 1873 stated that, when a boy, he could take forty dozens 
in a morning near Brighton. In these districts and others 
the number has of late years become much reduced, owing 
doubtless in part to the fatal practice of catching the bir<fe 
just before or during the breeding-season ; but perhaps the 
strongest cause of their growing scarcity throughout the 
kin^om is the constant breaking-up of waste lan<^ and the 
I extirpation of weeds (particularly of the Order Cempodtas) 
essential to the improved system of agriculture ; for in many 
parts of Scotland, East Lothian for instance, where Gold- 
finches were once as plentiful as Sparrows, they are now 
only rare stragglers, and yet there they have not been thin- 
ned by netting. Though Goldfinches may occasionally be 
obser^ in the coldest weather, incomparably the largest 
number leave Britain in autumn, returning in spring, and 
resorting to our gardens and orchards to breed, when the 
lively song of the cock, and the bright yellow wings of both 
sexes, quickly attract the notice of even the unobservant 
The nest is a beautifully neat structure, often placed at no 
great height from the ground, but genen^y so well hidden 
by the leafy bough on which it is built as not to be easily 
found, until, the young being hatched, the constant visits 
of the parents reveal its site. When the broods leave the 
nest they move into the more open country, and frequent- 
ing pastures, commons, heaths, and downs, assemble in 
large flocks towards the end of summer. E^tward of the 
range of the present species its place is taken by its con- 
gener C. canicepe^ which is easily recognized by wanting 
the black hood and white ear-coverts of our own bird. Its 
home seems to be in Central Asia, but it moves southward 
in winter, being common at that season in Cashmere, and 
is not unfreqnently brought for sale to Calcutta. The 
position of the genus Ca^uelis in t he family FringiUidm 

^ The more common Germin name, howAver, is DiaUiMk (ThiiUe* 
Ihioh) ot^iegUU. 
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it not veiy clear. Btmctarally it would Beam to bave some 
relatioa to the Siskins {ChrpttamUrii)^ though the members 
of the two groups have very different habits, and perhaps its 
nearest kinship lies with the Hawfinches (OoocMrauHes). 
See Finch, voL ix. p. 191. (▲. v.) 

GOLDFISH {Caramui <iuratuM), In China and the 
warmer parts of Japan a fish extremely similar to the 
Crucian carp of Europe is of very common occurrence in 
ponds and other still waters. In the wild state its colours 
do not differ from those of a Crucian carp, and like that 
fish it is tenacious of life and easily domesticated. Albinos 
seem to be rather common; and as in other fishes (for 
instance, the tench, carp, eel, flounder), the colour of most 
of these albinos is a bright orange or golden yellow ; occa- 
sionally even this shade of colour is lost, the fish being 
more or less pure white or silvery. The Chinese have 
domesticated these albinos for a long time, and by careful 
selection have succeeded in propagating all those strange 
varieties, and even monstrosities, which appear in every 
domestic animal In some individuals the dorsal fin is only 
half its normal length, in others entirely absent ; in others 
the anal fin has a double spine ; in others all the fins are of 
nearly double the usual length. The snout is frequently 
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malformed, giving the head of the fish an appearance 
similar to that of a bull-dog. The variety most highly 
prized at present has an extremely short snout, eyes which 
almost wholly project beyond the orbit, no dorsal fin, and 
a very long three- or four-lobed caudal fin (Telescope-fish). 
The gold-fish is now distributed over nearly all the civilized 
parts of the world. It was first brought to England in the 
year 1691, but was very scarce till 1728, when it was 
imported in great numbers from Holland, where the fish 
had already become domesticated. It will not thrive in 
rivers ; in large ponds it readily reverts to the coloration 
of the original wild stock. It flourishes best in small 
tanks and ponds, in which the water is constantly changing 
and does not freeze ; in such localities, and with a full 
supply of food, which consists of crumbs of bread, bran, 
worms, small crustaceans, and insects, it attains to a length 
of from 6 to 12 inches, breeding readily, sometimes at 
different times of the same year. 

GK)Lp HILL, a town of Storey county, Nevada, United 
States, is situated at the head of a precipitous ravine of the 
Nevada mountains, 1 mile S. of Virginia city, and 328 E. 
from San Francisco by rail The name was derived from^ 
a small hill ^nnected with the famous Comstock lode, and 
containing rich golden ore. Some of the most valuable 
mines of this lode are within the limits of the town, the 
average 3 rield being about two ‘million dollars monthly in 
gold and silven T^ugh there are some quartz mills within 
the town, the greater part of the ore is conveyed to the 
mills on Oarson river. Tnere is a fine hall in connexion 
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with the miners’ union, and another has been erected bj 
the Oddfellows and Freemasons. The Methodists, fi^is- 
copaUans, and Roman Catholics are the principal denom]j&- 
tions of the town. Gold Hill obtains its water supply in 
ooz\janotion with Virginia from the summit of the Sierra 
Nevada, 25 miles distant The population in 1860 was 
638, and in 1870 4311. Since then it has been rapidly 
increasing, and must have more than trebled its numbers. 

GOLDINGEN, in Lettish Kuldiga, a district town of 
the Russian province of Courland, in 50* 58' N. lat and 
11* 58' E. long., 85 miles W.N.W. of Mittau, on the left 
bank of the Windau, which forms a beautiful waterfall — 
the Rummel — in the neighbourhood. On the Schlossberg 
or Castlehill are a few remains of the foundations of what 
in the end of the 18th century was the most magnificent 
ruin in Courlan^, and in the 17th century had l^n ik% 
palatial residence of the dukes. The town is beautifully 
built; and it possesses a Lutheran church dating from 1606, 
and a Catholic church five years older, a hospital and two 
almshouses, two benevolent societies, founded respectively 
in 1836 and 1839, and a society of rural economy. Brush- 
making is the only local industry of much importance* In 
1861 the population was 5475 (2764 males), of whom the 
greater proportion were Lutherans, 1551 b^'ng Jews, 360 
Roman Catholics, and 290 members of the Greek Church ; 
but accordiug to the St Peter^urg Calendar for 1 878 it has 
diminished to 4758. The castle of Goldiugen was founded 
in 1249 by Dietrich of Groningen, and in 1347 the town re 
ceived its first charter of privileges from Goswin von Gerike, 
master of the Teutonic order. It has been a district town 
since 1795. 

GOLD LACE. See under Gold, p. 763. 

GOLDONI, Carlo (1707-1793), the most illustrious 
of the Italian comedy-writers, and the real founder of 
modem Italian comedy. His life is known to us from 
his Memoires, which, though they do not reveal a great 
thinker, are of great value as faithfully representing the 
Italian society, especially the Venetian society of the 18th 
century. Goldoni was born at Venice in 1707, in a fine 
house near St Thomas’s church. His father Giulio was a 
native of Modena. The first playthings of the future 
writer were puppets which he made dance ; the first books 
he read were plays, — among others, the comedies of the 
Florentine Cicognini. Later he received a still stronger 
impression from the Mandraywa of Macchiavelli. ' At 
eight years old he had tried to sketch a play. His father, 
meanwhile, had taken his degree in medicine at Rome and 
fixed himself at Perugia, where he made his son join him ; 
but, having soon quarrelled with his colleagues in medicine, 
he departed for Chioggia, leaving his son to the care of 
a philosopher. Professor Caldini of Rimini. The young 
Goldoni soon grew tired of his life at Rimini, and ran awaj 
with a Venetian company of players. He began to stud5 
law at Venice, then went to continue the same pursuit a| 
Pavia, but at that time he was studying the Greek and 
Latin comic poets much more and much better than books 
about law. ** I have read over again,” he writes in his 
Memoire$y ** the Greek and Latin poets, and I have told ts 
myself that I should like to imitate them in their style, their 
plots, their precision ; but I would not be satisfied unless 1 
succeeded in giving more interest to my works, happierj 
issues to my plots, better drawn characters, and more] 
genuine comedy.” For a satire entitled II CoIobbo^ which 
attacked the honour of several families of Pavia, he was 
driven from that town, and went first to study with the juris- 
consult Morelli at Udine, then to take his degree in law at 
Modena. After having worked some time as clerk in the 
chanceries of Chioggia and Feltre, his father being dead, he 
went to Venice, to exercise there his profession as a lawyer. 
But the wish to write for the stage was always strong in 
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him, and he tried to do so ; he made, however, a mistake in 
his dioioe, and began with a tragedy, AfiialatwiUa^ which 
was represented at Milan and prov^ a figure. In 1734 
he wrote another tragedy, BelisariOf which though not 
much better, chanced nevertheless to please the public. 
This first success encouraged him to write other tragedies, 
some of which were well received \ but the author himself 
saw clearly that he had not yet found his proper sphere, 
and that a radical dramatic reform was absolutely neces- 
sary for the stage. He wished to create a characteristic 
comedy in Italy, to follow the example of Molito, and 
to delineate the realities of social life in as natural a manner 
as possible. His first essav of this kind was Momolo Gor- 
tesan (Momolo the Courtier), written in the Venetian dialecti 
and based on his own experience Other plays followed — 
some interesting from their subject, others from the char- 
acters; the best of that period are — 2% trewtadue DU- 
grazU d! ArUcchinOj La Notie critica^ La Bancarotia^ La 
Donna di Garbo» Having, while consul of Genoa at Venice, 
been cheated by a captain of Bagusa, he founded on this 
his play LImpoatore. At Leghorn he made the acquaint- 
ance of the comedian Medebac, and followed him to 
Venice, with his company, for which he began to write his 
best plays. Once he promised to write sixteen comedies 
in a year, and kept his word ; among the sixteen are some 
of his veiy best, such as II Oc^, II Bngiardo^ La Pamela, 
When he left the company of Medebac, he passed over to 
that maintained by the patrician Vendramin, continuing 
to write with the greatest facility. In 1761 he was called 
to Paris, and before leaving Venice he wrote Una delle 
mliirM Sere di Camevcde (One of the Last Nights of Car- 
nival), an allegorical comedy in which he said good-bye to 
his country. At the end of the representation of this play, 
the theatre resounded with applause, and with shouts 
expressive of good wishes. Goldoni, at this proof of public 
sjrmpathy, wept as a child. At Paris, during two years, he 
wrote comedies for the Italian actors; then he taught 
Italian to the royal princesses; and for the wedding of 
Louis XVI. and of Marie Antoinette he wrote in French 
one of his best comedies, Le Bourru Bienfaiaant^ which was 
a great success. When he retired from Paris to Versailles, 
the king made him a gift of 6000 francs, and fixed on 
him an annual pension of 1200 francs. It was at Ver- 
sailles he wrote his Memoirs, which occupied him till he 
reached his eightieth year. The Bevolution deprived him 
all at once of his modest pension, and reduced him to 
extreme misery ; he dragged on his unfortunate existence 
till 1793, and died on we 6th of February. Ihe day 
after, on the proposal of Andrd Chdnier, the Convention 
agreed to give the pension back to the poet ; and as he 
had already died, a reduced allowance was granted to his 
widow. 

The best comedies of Goldoni are— Donna di Oarbo^ La Sot- 
toga di Gajft, Pamela nvhiU, Lt Barvffe tiiiossottc, / Busteghi, 
Todoro JBnmiolon, Oh Innaviwraii, II Ventaglio, II Bugiardo, La 
Oasa Nova, U Burhero henefU^, La Locandiera, See P. G, Mol- 
menti, Carlo Ooldoni, Venice, 1875. 

GOLDSCHMIDT, Hermann (1802-1866), a German 
painter and astronomer, was the son of a Jewish merchant, 
and was born at Frankfort on the 17th June 1802. He for 
ten years assisted his father in his business; but, his love of 
art having been awakened while journeying in Holland, he 
iu 1832 began the study of painting at Munich under 
Cornelius and Schnorr, and in 1836 established himself at 
Paris, where he painted a number of pictures of more than 
average merit, among which may be mentioned the Cumaean 
Sibyl, 1844 ; an Offering to Venus, 1845 ; a View of Rome, 
1849 ; the Death of Borneo and Juliet, 1857 ; and several 
Alpine landscapes. In 1847 he began to devote his atten- 
tion to astronomy; and from 1852 to 1861 he discovered 
fourteen asteroids between Mars and Jupiter, on which I 
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Account he received the ^jcbbA astronomical prise from the 
Academyof Sciences, ms observations of the protuberances 
on the sun, made during the total eclipse on the 10th July 
1860, are included in &e work of Miidler on the eclipse, 
published in 1861. Goldschmidt died at Fontainebleau, 
26th August 1866. 

GOLDSMITH, Olivibb (1728-1774), one of the most 
pleasing English writers of the 18th century. He was of 
a Protestant and Saxon family which had b^ long settled 
in Ireland, and which had, like most other Protestant and 
Saxon families, been, in troubled times, harassed and put 
in fear by the native population. His father, Charles 
Goldsmith, studied in the reign of Queen Anne at the 
diocesan school of Elphin, became atta^ed to the daughter 
of the schoolmaster, married her, took orders, and settled 
at a place called Pallas, in the county of Lon^ord. 
There he with difficulty supported his wife and children 
on what he could earn, pamy as a curate and partly as a 
farmer. 

At Pallas Oliver Goldsmith was bom in November 1728. 
That spot was then, for all practical purposes, almost as 
remote from the busy and splendid capitm in which his 
later years were pass^ as any clearing in Upper Canada 
or any sheep walk in Australasia now ia Even at this 
day those enthusiasts who venture to make a pilgrimage 
to the birthplace of the poet are forced to perform the 
latter part of their journey on foot The hai^et lies far 
from any high roa^ on a dreary plain which, in wet 
weather, is often a lake. The lanes would break any 
jaunting oar to pieces ; and there are ruts and sloughs 
through which the most strongly built wheels cannot be 
dragged. 

While Oliver was still a child his father was presented to 
a living worth about £200 a year, in the county of West 
MeatL The family accordingly quitted their cottage in the 
wilderness for a spacious house on a frequented road, near 
the village of Lissoy. Here the boy was taught his letters 
by a maid-servant, and was sent in his seventh year to a 
village school kept by an old quartermaster on half-pay, 
who professed to teach nothing but reading, writing, and 
arithmetic, but who had an inexhaustible fund of stories 
about ghosts, banshees, and fairies, about the great Bap- 
paree chiefs, Baldearg O’Donnell and galloping Hogan, and 
about the exploits of Peterborough and Stanhi>pe, the sur- 
prise of Mo^juich, and the glorious disaster of Brihuega. 
This man must have been of the Protestant religion ; but 
ho was of the aboriginal race, and not only spoke the Irish 
language, but could pour forth unpremeditat^ Irish verses. 
Oliver early became, and through life continued to be, a 
passionate admirer of the Irish music, and especially of the 
compositions of Carolan, some of the last notes of whose 
harp he heard. It ouj^t to be added that Oliver, though 
by birth one of the E^ishry; and though connected by 
numerous ties with the utablished Chur^, never showed 
the least sign of that contemptuous antipathy with whidi, 
in his days, the ruling minority in Ireland too generally 
regarded the subject minority. So far indeed was he from 
sharing in the opinions and feelings of the caste to which 
he belonged that he conceived an aversion to the Glorious 
and Immortal Memory, and, even when George IIL was 
on the throne, maintained that nothing but the restoration 
of the banish^ dynasty could save the country. 

From the humble academy kept by the old soldier Gold- 
smith was removed in his ninth year. He went to several 
grammar-sdiools, and acquired some knowledge of the 
ancient languages. His life at this time seems to have been 
far from happy. He had, as appears from the admirable 
portrait of mm at Knowle^ features harsh even to ugliness. 
The small-pox had set its mark on him with more than 
usual severity. His stature was small, and his limbs QI 
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put together. Among boys little tenderness is shown to 
personal defects ; and the ridicule excited by poor Oliver’s 
appearance was heightened by a peculiar simplicity and a 
disposition to blander which he retained to the last He 
became the common butt of boys and masters, was pointed 
at as a fright in the play-ground, and flogged as a dunce in 
the school-room, ^en he had risen to eminence, those 
who had once derided him ransacked their memory for the 
events of his early years, and recited repartees and couplets 
which had dropped from him, and which, though little 
noticed at the time, were supposed, a quarter of a century 
later, to indicate the powers which pr^uced the Vicar of 
Wak^eld and the Deserted Village. 

In his seventeenth year Oliver went up to Trinity Col- 
lege, Dublin, as a sizar. The sizars paid nothing for food 
and tuition, and very little for lodging ; but they had to 
perform some menial services from which they have long 
been relieved. They swept the court, they carried up the 
dinner to the fellows* table, and changed the plates and 
poured out the ale of the rulers of the society. Goldsmith 
was quartered, not alone, in a garret, on the window of 
which his name, scrawled by himself, is still read with 
interest From such garrets many men of loss parts than 
his have made their way to the woolsack or to the episcopal 
bench. But Goldsmith, while he suffered all the humili- 
ations, threw away all the advantages of his situation. He 
neglected the studies of the place, stood low at the examin- 
ations, was turned down to the bottom of bis class for 
playing the buffoon in the lecture-room, was severely repri- 
manded fur pumping on a constable, and was caned by a 
brutal tutor for giving a ball in the attic story of the 
college to some gay youths and damsels from the city. 

While Oliver was leading at Dublin a life divided 
between squalid distress and squalid dissipation, his father 
died, leaving a mere pittance. The youth obtained his 
bLichelor*B degree, and left the university. During some 
time the humble dwelling to which his widowed mother had 
retired was his home. He was now in his twenty-first 
year; it was necessary that he should do something; and 
his -education seemed to have fitted him to do nothing but 
to dress himself in gaudy colours, of which he was as fond 
as a magpie, to take a hand at cards, to sing Irish airs, to 
play the flute, to angle in summer, and to tell ghost stories 
by the fire in winter. He tried five or six professions in 
turn without success. He applied for ordination ; but, as 
he applied in scarlet clothes, he was speedily turned out of 
the episcopal palace. He then became tutor in an opulent 
family, but soon quitted bis situation in consequence of a 
dispute about play. Then he determined to emigrate to 
America. His relations, with much satisfaction, saw him 
aet out for Cork on a good horse, with X30 in his pocket. 
But in six weeks he came back on a miserable hack, with- 
out a penny, and informed his mother that the ship in which 
he had taken his passage, having got a fair wind while be 
was at a party of pleasure, had sailed without him. Then 
he resolved to study the law. A generous kinsman 
advanced .£50. With this sum Goldsmith went to Dublin, 
was enticed into a gaming house, and lost every shilling. 
Me then thought of medicine. A small purse was made 
up ; and in his twenty-fourth year he was sent to Edin- 
burgh. At Edinburgh he passed eighteen months in 
nominal attendance on lectures, and picked up some super- 
ficial information about chemistry and natural history. 
Thence he went to Leyden, still pretending to study physic. 
He left that celebrated university, the third university at 
which he h^ resided, in his twenty-seventh year, without 
a degree, with the merest smattering of medic^ knowledge, 
and with no property but his clothes and his flute. His 
flute, however, proved a useful friend. He rambled on foot 
through Flanders, Frarv^, and Switzerland, playing tunes 


which everywhere set the peasantry dancing, and which 
often procured for him a supper and a bed. He wandered 
os far as Italy. His musical performances, indeed, were 
not to the taste of the Italians ; but he contrived to live on 
the alms which he obtained at the gates of convents. It 
should, however, be observed that the stories which he 
told about this part of his life ought to be received with 
great caution ; for strict veracity was never one of his 
virtues ; and a man who is ordinarily inaccurate in naiv 
ration is likely to bo more than ordinarily inaccurate when 
he talks about his own travels. Goldsmith indeed was so 
regardless of truth as to assert in print that he was present 
at a most interesting conversation between Voltaire and 
Fontenelle, and that this conversation took place at Paris. 
Now it is certain that Voltaire never was within a hundred 
leagues of Paris during the whole time which Goldsmith 
passed on the Continent 

In 1756 the wanderer landed at Dover, without a shilling, 
without a friend, and without a calling. He had indeed, 
if his own unsupported evidence may be trusted, obtained 
from the university of Padua a doctor’s degree ; but this 
dignity proved utterly useless to him. In England his 
flute was not in request ; there were no convents ; and he 
was forced to have recourse to a series of desperate expedi 
cuts. He turned strolling player ; but his face and figure 
were ill suited to the boards even of the humblest theatre. 
He pounded drugs and ran about London with phials for 
charitable chemists. He joined a swarm of beggars, which 
made its nest in Axe Yard. He was for a time usher of a 
school, and felt the miseries and humiliations of this situ* 
ation BO keenly that he thought it a promotion to be 
))ermitted to earn his bread as a bookseller’s hack ; but he 
soott found the new yoke more galling than the old one, 
and was glad to become an usher again. He obtained a* 
medical appointment in the service of the East India Com- 
pany; but the appointment was speedily revoked. Why it 
was revoked we are not told. The subject was one on 
which he never liked to talk. It is probable that he was 
incompetent to perform the duties of the place. Then he 
presented himself at Surgeon’s Hall for examination, os 
mate to a naval hospital. Even to so humble a post he 
was found unequal. By this time the scboolmuster whom 
ho hod served for a morsel of food and the third part of a 
bed was no more. Nothing remained but to return to the 
lowest drudgery of literature. Goldsmith took a garret in 
a miserable court, to which he had to climb from the 
brink of Fleet Ditch by a dizzy ladder of flagstones called 
Breakneck Steps. The court and the ascent have long dis- 
appeared, but old Londoners well remember botL Here, 
at thirty, the unlucky adventurer sat down to toil like a 
galley uave. 

In the succeeding six years he sent to the press some 
things which have survived, and many which have 
perished. He produced articles for reviews, magazines, 
and newspa^iers ; children’s books, which, bound in gilt 
paper and adom^ with hideous woodcuts, appeared in the 
window of the once far-famed shop at the corner of Saint 
Paul’s Churchyard ; An Inquiry into the State of Polite 
Learning in Europe^ which, though of little or no value, is 
still reprinted among his works; a Lift of Beau Nash^ 
which is not reprinted, though it well deserves to so ; a 
superficial and incorrect, but very readable, History of 
England^ in a series of letters pur|>orting to 1^ addressed 
by a nobleman to his son ; and some very lively and amus- 
ing Sketches of London Society^ in a scries of letters purport- 
ing to be addressed by a Chinese traveller to his friends, 
AU these works were anonymous ; but some of them were 
well known to be Goldsmith’s ; and he gradually rose in 
the estimation of the booksellers for whom he drudgi^ 
He was, indeed, emphatically a popular writer. For 
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aoourate research or grave disquisition he was not well 
qualified by nature or by education. He knew nothing 
accurately; his reading had been desultory ; nor had he 
meditated deeply ou what he had read. He hcui seen much 
of the world ; but he had noticed and retained little more 
of what he had seen than some grotesque incidents and , 
characters which had happened to strike his fancy. But, 
though his mind was very scantily stored with materials, he 
used what materials he had in such a way as to produce a 
wonderful effect. There have been many greater writers ; 
but perhaps no writer was ever more uniformly agreeable. 
His style was always pure and easy, and, on proper ooca< 
sbns, pointed and energetic. His narratives were always 
amusing, his descriptions always picturesque, his humour 
rich and joyous, yet not without an occasional tinge of 
amiable s^ness. About everything that he wrote, serious 
or sportive, there was a certain natural grace and decorum, 
hardly to be expected from a man a great part of whose 
life had been passed among thieves and beggars, street- 
walkers and merryandrewB, in those squalid dens which are 
the reproach of great capitals. 

As his name gradually became known, the circle of his 
acquaintance widened. He was introduced to Johnson, 
who was then considered as the first of living English 
writers ; to Reynolds, the first of English painters ; and to 
Burke, who had not yet entered parliament, but W dis- 
tinguished himself greatly by his writings and by the 
eloquence of his conversation. With these eminent men 
(Goldsmith became intimate. In 1763 he was one of the 
nine original members of that celebrated fraternity which 
has sometimes been called the Literary Club, but which 
has always disclaimed that epithet, and still glories in the 
simple name of the Club. 

By this time Goldsmith had quitted his miserable dwell- 
ing at the top of Breakneck Steps, and had taken chambers 
in the more civilized region of ue Inns of Court But he 
was still often reduced to pitiable shifts. Towards the close 
of 1764 his rent was so long in arrear that his landlady one 
morning called in the help of a sheriff’s oflScer. The 
debtor, in great perplexity, despatched a messenger to 
Johnson; and Johnson, ^ways friendly, though often 
surly, sent back the messenger with a guinea, and promised 
to follow speedily. He came, and found that Goldsmith 
had changed the guinea, and was railing at the landlady 
over a bottle of Madeira. Johnson put the cork into the 
bottle, and entreated his friend to consider calmly how 
money was to be procured. Goldsmith said that he had a 
novel ready for the press. Johnson glanced at the manu- 
script, saw that there were good things in it, took it to a 
bookseller, sold it for ;£60, and soon returned iwitb the 
money. The rent was paid ; and the sheriff's officer with- 
drew. According to one story. Goldsmith gave his land- 
lady a sharp reprimand for her treatment of him ; accord- 
ing to another, he insisted on her joining him in a bowl of 
punch. Both stories are probably true. The novel which 
was thus ushered into the world was the Vicar of Wake- 
field. 

But before the Vicar of Wakefield appeared in print, 
came the great crisis of Goldsmith's literaiy life. In 
Christmas week 1764 he published a poem, entitled the 
Traveller. It was the first work to which he had put his 
name, and it at once raised him to the rank of a legiti- 
mate English classic. The opinion of the most skilful 
critics was that nothing finer had appeared in verse since 
the fourth book of the Dunciad. In one respect the 
TraveUer differs from all Goldsmith's other writings. In 
general his designs were bad, and his execution go^ In 
the Traveller^ the execution,^ though deserving of much 
praise, is far inferior to the design. No philosophicsd poem, 
ancient or modem, has a plan so noble, and at the same 


time so simple. An English wanderer, seated on a cr^ 
among the Alps, near the point where three great countries 
meet^ looks down on the boundless prospect, reviews his 
long pilgrimage, recalls the varieties of scenery, of dimate, 
of government, of religion, of national character, which he 
has observed, and comes to die conclusion, just or uignst, 
that our happiness depends little on politick institutions, 
and much on the temper and regulation of our own minds. 

While the fourth edition of the Traveler was on the 
counters of the booksellers, the Vicar of WaJceJUM appeared, 
and rapidly obtained a popularity which has lasted down to 
our own time, and which is likely to last as long as our 
language. The fable is indeed one of the worst ^t ever 
was constructed. It wants, not merely that probability 
which ought to be found in a tale of common English life, 
but that consistency which ought to be found even in the 
wildest fiction about witches, giants, and fairies. But the 
earlier chapters have all the sweetness of pastoral poetry, 
together with all the vivacily of comedy. Moses and his 
spectacles, the vicar and his monogamy, the sharper and 
his cosmogony, the squire proving from Aristotle t^t rela- 
tives are related, Olivia preparing herself for the arduous 
task of converting a rakish lover by studying the contro- 
versy between Robinson Crusoe and Friday, the great ladies 
with their scandal about Sir Tomkyn's amours and Dr 
Burdock’s verses, and Mr Burchell with his Fudge,” have 
caused as much harmless mirth as has ever been caused by 
matter packed into so small a number of pages. The latter 
part of the tale is unworthv of the beginuing. As we ap- 
proach the catastrophe, the absurdities lie thicker and 
thicker, and the gleams of pleasantry become rarer and 
rarer. 

The success which had attended Goldsmith as a novelist 
emboldened him to try his fortune as a dramatist He 
wrote the Goodnaiured Man^ a piece which bad a worse 
fate than it deserved. Garrick refused to produce it at 
Drury Lane. It was acted at Covent Garden in 1 768, but 
was coldly received. The author, however, cleared by his 
benefit nights, and by the sale of the copyright, no less than 
£500, five times as much as he had made by the Traveller 
and the Vkar of Wakefield together. The plot of the 
Goodnaiured Man is, like almost all Goldsmith's plots, 
very ill constructed. But some passages are exquisitely 
ludicrous, — much more ludicrous indeed than suited the 
taste of Ihe town at that tima A canting, mawkuh play, 
entitled FaUe Delicacy^ had just had an immense run. 
Sentimentality was all ^e mode. During some years, more 
tears were vhed at comedies than at tragedies; and a 
pleasantry which moved the audience to anything more than 
a grave smile was reprobated as low. It is not strange, 
therefore, that the very best scene in the Goodnaiured 
Man^ that in which Miss Richland finds her lover attended 
by the bailiff and the bailiff’s follower in full court dresses, 
should have been mercilessly hissed, and should have been 
omitted after the first night 

In 1770 appeared the Deserted Village. In mere dic- 
tion and versification this celebrated poem is fully equal, 
perhaps su^rior, to the Traveller; and it is gener^y pre- 
ferred to toe TraveUer by that large class of readers who 
think, with Bayes in the Rehearsal^ that the only use of a 

E lan is to bring in fine things. More discerning judges, 
owever, while they admire the beauty of the details, are 
shocked bv one unpardonable fault which pervades the 
whole. The fault which we mean is not that theory about 
wealth and luxury which has so often been censimd by 
political economists. The theory is indeed false ; but the 
poem, considered merely as a poem, is not necessarily the 
worse on that account The finest poem in the Latin lan- 
guage, — ^indeed, the finest didactic poem in any language, — 
was written in defence of the silliest and meanest of all 
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systoms of natural and moral philoaophy. A poet may 
eMily be pardoned for reasoning ill ; but he cannot be par- 
doned for describing 01, for obsenring the world in which 
he lives so carelessly that his portraits bear no resemblance 
to the originals, for exhibiting as copies from real life mon- 
strous combinations of things which never were and never 
could be found together. What would be thought of a 
painter who should mix August and January in one land- 
scape, who should introduce a frozen river into a harvest 
scene 9 Would it bo a sufficient defence of such a pictum 
to say that every part was exquisitely coloured, that the 
green hedges, the apple-trees loaded with fruit, the wag- 
gons reeling under the yellow sheaves, and the pun-burned 
reapers wiping their foreheads were very fine, and that the 
ice and the l^ys sliding were also very fine 1 To such a 
picture the Dneritd VUlage bears a great resemblance. It 
is made up of incongruous parts. The village in its happy 
days is a true English village. The village in its decay is 
an Irish village. The felicity and the misery which Qold- 
smith has brought close together belong to two different 
countries, and to two different stages in the progress of 
society. He had assuredly never seen in his native island 
such a rural paradise, such a seat of plenty, content, and 
tranquillity, as his Auburn. He had assuredly never seen 
in England all the inhabitants of such a par^ise turned 
out of their homes in one day, and forced to emigrate in a 
body to America. The hamlet he had probably seen in 
Kent ; the ejectment he had probably seen in Munster; 
but by joining the two, he has produced something which 
never was and never will be seen in any part of the world 
In 1773 Goldsmith tried his chance at Coveiit Garden 
with a second play, She Siaope to Conquer, The manager 
was, not without great difficulty, induc<^ to bring this piece 
out. The sentimental comedy still reigned, and Gold- 
smith’s comedies were not sentimental The Goodnaiured 
Man had been too funny to succeed ; yet the mirth of the 
Goodnatured Man was sober when compared with the rich 
drollery of She Stoops to Conquer^ which is, in truth, an in- 
comparable farce in five acts. On this occasion, however, 
genius triumphed. Fit, boxes, and galleries were in a 
constant roar of laughter. If any bigoted admirer of Kolly 
and Cumberland ventured to hiss or groan, he was speedily 
silenced by a general cry of ** turn him out,” or ** throw 
him over.” Two generations have since confirmed the ver- 
dict which was pronounced on that night 
While Goldsmith was writing the Deserted Village and 
She Stoops to Conquer j he was employed on works of a veiy 
different kind, — works from which he derived little reputa- 
tion but much profit He compiled for the use of schools 
a History of Rome^ by which he made £300 ; a History of 
England^ by which he made £600 ; a History of Greece, for 
which he received £250; a JSatural History, for which the 
booksellers covenanted to pay him 800 guineas. These 
works he produced without any elaborate research, by 
merely selecting, abridging, and translating into his own 
clear, pure, and flowing language, what he found in books 
wdl known to the world, but too bulky or too dry for boys 
and girls. He committed some strange blunders, for he 
knew nothing with accuracy. Thus, in his History of Eng- 
land, he telk us that Naseby is in Yorkshire ; nor did he 
correct this mistake when the book was reprinted. He was 
very nearly hoaxed into putting Into the History of Greece 
an account of a battle Mtween Alexander the Great and 
Montezuma. In his Animated Nature he relates, with 
faith and with perfect gravity, all the most absurd lies 
which he could find in books* of travels about gigantic 
Futagonians, monkeys that preach sermons, nightingales 
that repeat long convenations. If he can tell a horse 
from a cow,” said Johnson, ** that is the extent of his know- 
ledge of zoology.” How little Goldsmith was qualified to 
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write about the physical sciences is sufficiently proved by 
two anecdotes. He on one occasion denied that the idin 
is longer in the northern than in the southern signs. It 
was vain to cite the authority of Maupertuis. Mauper- 
tuis !” he cried, ** I understand those matters better llum 
Maupertuis.” On another occasion he, in defiance of the 
evidence of his own senses, maintained obstinately, and 
even angrily, that he chewed his dinner by moving his 
upper jaw. 

Yet, ignorant as Goldsmith was, few writers have done 
more to make the first steps in the laborious road to know- 
ledge easy and pleasant His compilations are widely dis- 
tinguished from the compilations of ordinaiy bookm^ers. 
He was a great, perhaps an unequalled, master of the arts 
of selection and condensation. ' In these respects his his- 
tories of Rome and of England, and still more his own 
abridgments of these histories, well deserved to be studied. 
In general nothing is less attractive than an epitome ; but 
the epitomes of Goldsmith, even when most concise, are 
always amusing : and to re^ them is considered by intelli- 
gent children not as a task but as a pleasure. 

Goldsmith might now be considered as a pro8^)erous man. 
He had the means of living in comfort, and even in what 
to one who had so often slept in bams and on bulks must 
have been luxury. His fame was great and was constantly 
rising. He lived in what was intellectually far the best 
society of the kingdom, in a society in which no talent or 
accomplishment was wanting, and in which the art of con- 
versation was cultivated with splendid success. There pro- 
bably were never four talkers more admirable in four dif- 
ferent ways than Johnson, Burke, Beauclerk, and Garrick; 
and Goldsmith was on terms of intimacy with all the four. 
He aspired to share in their colloquial renown, but never 
was ambition more unfortunate. It may seem strange that 
a man who wrote with so much perspicuity, vivacity, and 
grace should have been, whenever he took a part in con- 
versation, an empty, noisy, blundering rattle. But on this 
point the evidence is overwhelming. So extraordinary was 
the contrast between Goldsmith’s published works and the 
silly things which he said, that Horace Walpole described 
him as an inspired idiot ** Noll,” said Garrick, wrote 
like an angel, and talked like poor Poll.” Chamier declared 
that it was a bard exercise of faith to believe that so foolish 
a chatterer could have really written the Traveller, Even 
Boswell could say, with contemptuous compassion, that he 
liked very well to hear honest Goldsmith run on. ** Yes, 
sir,’' said Johnson, “but he should not like to hear him- 
self.” Minds differ as rivers differ. There are transparent 
and sparkling rivers from which it is delightful to drink as 
they flow; to such rivers the minds of such men as Burke 
and Johnson may be compared. But there are rivers of 
which the water when first drawn is turbid and noisome, 
but becomes pellucid as crystal and delicious to the taste, 
if it be suffered to stand till it has deposited a sediment ; 
and such a river is a type of the mind of Goldsmith. His 
first thoughts on every subject were confused even to ab- 
surdity, but they required only a little time to work them- 
selves clear. When he wrote they had that time, and 
therefore his readers pronounced him a man of genius ; but 
when be talked he talked nonsense, and made himself the 
laughing-stock of his hearers. He was painfully sensible 
of his inferiority in conversation ; he felt every failure 
keenly ; yet be had not sufficient judgment and self-com- 
mand to hold his tongue. His animal spirits and vanity 
were always impelling him to try to do the one thing whidi 
he could not do. After every attempt he felt that be bad 
exposed himself, and writhed with shame and vexation ; 
yet the next moment he began again. • ^ 

His associates seem to have regarded him with kindness, 
which, in spite of their admiration of bis writings, was not 



764 G O L- 

with contempt. In truths there was in his ohar- 
aiter much to love, but veiy little to respect His heart 
was soft even to weakness : he was so ^nerons that he 
quite forgot to be just ; be forgave ix^uriesso readily that 
he might be said to invite them, and was so liberal to 
beggars that he had nothing left for his tailor and his 
butcher. He was vain, sensual, frivolous, profuse, impro- 
vident One vice of a darker shade was imputed to hin^ 
envy. But there is not the least reason to believe that this 
bad passion, though it sometimes made him wince and utter 
fretful exclamations, ever impelled him to injure by wicked 
arts the reputation of any of his rivals, line truth pro- 
bably is that he was not more envious, but merely less 
prudent, than his neighbours. His heart was on his lips. 
All those small jealousies, which are but too common 
among men of letters, but which a man of letters who is 
also a man of the world does his best to conceal, Goldsmith 
avowed with the simplicity of a child. When he was 
envious, instead of affecting indifference, instead of damn- 
ing with faint praise, instead of doing injuries slily and 
in the dark, he told everybody that he was envious. Do 
not, pray, do not, talk of Johnson in such terms,*’ he said 
to Boswell; “you harrow up my very soul.” Gkorge 
Steevens and Cumberland wore men far too cunning to say 
such a thing. They would have echoed the praises of the 
man whom they envied, and then have sent to the news- 
papers anonymous libels upon him. Both what was good 
and what was bad in Goldsmith’s character was to his 
associates a perfect security that he would never commit 
such vQlainy. He was neither ill-natured enough, nor long- 
headed enough, to be guilty of any malicious act which re- 
quired contrivance and disguise. 

Goldsmith has sometimes been represented as a man of 
genius, cruelly treated by the world, and doomed to struggle 
with difficulties, which at last broke his heart. But no 
representation can be more remote from the truth. He 
did, indeed, go through much sharp misery before he had 
done anything considerable In literature. But after his 
name had appeared on the title-page of the Traveller^ he 
had none but himself to blame for his distresses. His 
average income, during the last seven years of his life, cer- 
tainly exceeded .£400 a year, and X400 a year ranked, 
among the incomes of that day, at least as hi^ as £800 a 
year would rank at present A single man living in the 
Temple, with £400 a year, might then be called opulent 
Not one in ten of the young gentlemen of good families who 
were studying the law there had so much. But all the 
wealth which Lord Clive liad brought from Bengal, and Sir 
Lawrence Dundas from Germany, joined together, would 
not have sufficed for Goldsmith. He spent twice as much 
ns he had. He wore fine clothes, gave dinners of several 
courses, paid court to venal beauties. He had also, it 
should be remembered, to the honour of his heart, though 
not of his head, a guinea, or five, or ten, according to the 
state of his purse, ready for any tale of distress, true or 
false. But it was not in dress or feasting, in promiscuous 
amours or promiscuous charities, that his chief expense lay. 
He had been from boyhood a gambler, and at once the most 
sanguine and the most unskilful of gamblers. For a time 
he put off the day of inevitable ruin by temporary expe- 
dients. He obtained advances from booksellers, by pro- 
mising to execute works which he never began. But at 
length this source of supply failed. He owed more than 
£2000 ; and he saw np hope of extrication from his em- 
barrassments. His spirits and health gave way. He was 
attacked by a nervous fever, which he thought himself com- 
petent to treat. It would have been happy for him if his 
medical skill had been apipseiriated as justly by himself as 
by others. Nothwithstatti^itt deljpee which he pre- 
tended to have received i&e could procure no 
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patients. “ I do not practise,” he once said ; “1 make it 
a rule to prescribe only for my friends.” *‘Pray, dear 
Doctor,” said Beauclerk, “alter your rule ; and prescrite 
only for your enemies.” Goldsmith now, in spite of this 
excellent advice, prescribed for himself. The remedy 
^gravated the malady. The sick man was induced to caU 
in real physicians ; and they at one time imagined that they 
had cured the disease. Still his weakness and restlessness 
continued. He could get no sleep. He could take no food. 
“ Tou are worse,” said one of his medical attendants, “ than 
you should be from the degree of fever which you have. 
Is your mind at ease 1 ” “ No ; it is not,” were the last 
recorded words of Oliver Goldsmith. He died on the 3d 
of April 1774, in his forty-sixth year. He was laid in the 
churchyard of the Temple ; but the spot was not marked 
by any inscription, and is now forgotten. The coffin was 
followed by Burke and Keynolda Both these great men 
were sincere mourners. Burke, when he heard of Gold- 
smith’s death, had burst into a flood of tears. Reynolds 
had been so much moved by the news that he had flung 
aside his brush and palette for the day. 

A short time after Goldsmith’s death, a little poem ap- 
peared, which will, as long as our language lasts, associate 
the names of his two illustrious friends with his own. It 
has already been mentioned that he sometimes felt keenly 
the sarcasm which his wild blundering talk brought upon 
him. He was, not long before his last illness, provoked 
into retaliating. He wisely betook himself to his pen ; and 
at that weapon he proved himself a match for all bis 
assailants together. Within a small compass he drew with 
a singularly easy and vigorous pencil the characters of nine 
or ten of his intimate associates. Though this little work 
did not receive his last touches, it must always be regarded 
as a masterpiece. It is impossible, however, not to wish 
that four or five likenesses which have no interest for pos- 
terity were wanting to that noble gallery, and that their 
places were supplied by sketches of Johnson and Gibbon, 
as happy and vivid as the sketches of Burke and Garrick. 

Some of Goldsmith’s friends and admirers honoured him 
with a cenotaph in Westminster Abbey. Nollekens was 
the sculptor, and Johnson wrote the inscription. It is 
much to be lamented that Johnson did not leave to pos- 
terity a more durable and a more valuable memorial of his 
friend. A life of Goldsmith would have been an inesti- 
mable addition to the Lives of the Poets. No man 
appreciated Goldsmith’s writings more justly than Johnson ; 
no man was better acquainted with Goldsmith’s character 
and habits ; and no man was more competent to delineate 
with truth and spirit the peculiarities of a mind in which 
great powers were found in company with great weak- 
nesses. But the list of poets to whose works Johnson was 
requested by the booksellers to furnish prefaces ended with 
Lyttelton, who died in 1773. The line seems to have been 
drawn expressly for the purpose of excluding the person 
whose portrait would have most fitly closed the series. 
Qoldamith, however, has been fortunate in his biographers. 
Within a few years his life was written by Mr Prior Q836), 
by Mr Washington Irving (1849), and by Mr Forster 
(1848;*Sd ed., 1854). The diligence of Mr Prior deserves 
great praise ; the style of Mr Washington Irving is always 
pleasing; but the highest place must, in justice, be assigned 
to the eminently interesting work of Mr Forster. (m.) 

GOLDSTUCKER, Theodor (1821-1872), an eminent 
Sanskrit scholar, was born of Jewish parents at Konigsberg 
on the ISth of January 1821, and, after passing through a 
prolonged course of study at the gymnasium, entered the 
university in 1836, where he attended the lectures of 
Lobeck, Rosenkranz, and Von Bohlen, under the last of 
I whom he began the study of Sanskrit In 1838 he removed 
I to Bonn, where he heard W. von Scbl^gel, Lassen, and 
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Frejtag ; and after graduating at Eonigaberg in 1840, he 
proceed to Faria, where he heard the lectures and eigojed 
the friendship of Bumouf, and where in 1842 he edit^ a 
German tranwtion of the Pirabodha ChandrodaycL. From 
1846 to 1850 he resided at Berlin, where his tdents and 
scholarship were recognized hj A. Ton Humboldt; in the 
latter year he was induced, for the further prosecution of 
his Sanskrit researches, to remove to London, where in 1851 
he was appointed professor of Sanskrit in University 
College. He now began to devote himself to the ezecution 
of a new Sanskrit dictionary, of which the first instalment 
appeared in 1856. In 1861 he published an important 
monograph, entitled Panini: kU Place tn Literature ; and 
from 1866 he was one of the chief promoters of the 
Sanskrit Text Society, which had been founded in that 
year; he was also an active member of the Philological 
Society, and of other learned bodiea His literary prc^uc* 
tiveness was not, however, proportionate to the extent and 
accuracy of his reading ; he h^ ** allowed his learning to 
stifle his creative faculty,*’ and a morbid dread of the risk 
of making inaccurate or defective statements made him 
unduly reluctant to communicate to the world the results 
of his laborious collecting and collating. The dictionary, 
— so copious as almost to deserve the name of a cyclopedia 
of Indian archeology, — was never advanced further than to 
about the middle of the first letter (1864) ; and whatever 
else he may have written was published anonymously in 
varions periodicals and works of reference. He died on the 
6th of March 1872. 

GOLF (in its older forms Goff, Govff, or Gowff, the 
last of which gives the genuine old pronunciation) is an 
amusement so peculiar to Scotland and so prevalent there 
that — unless curling may be held to dispute the place with 
it — it may be called, par exceUmce^ the 'national game. 
There seems little doubt the word is derived from the 
German holhe^ a club — in Dutch, holf ^ — which last is 
nearly in sound identical, and might give inference for the 
game of a Dutch origin.^ 

Golf maybe practised on any good stretch of meadow-land, 
where the grass is not too rank ; but the ground best suited 
for the purpose is a reach of undulating down-country, 
such as is common on the seaboard, — sandy in soil, and as 
such covered with a short crisp turf, occasionally broken up 
by sandholes or ** bunkers,” and provided, in addition, with 
a fair supply of gone or whin. These ** bunkers ” and 
whins constitute the main ** hazards ” of the game, in the 
avoidance of which skill in it is specially shown; and 
without a fair provision of them, no golfing ’Minim” or 
” green ” can be held to approach the ideal standard. Small 
holes, of about 4 inches diameter, are punched in the turf 
at distances indefinitely variable, but ranging from about 
100 to 400 or 500 yards ; and from one of these holes into 
the next in order, a ball of gntta percha of about If oz. 
weight has to be driven wi& implements (clubs) of some 
variety, devised for the purpose. Their variety is deter- 
mined by this, that while, in starting from the hole, the 
ball may be teed (ile., placed where the player chooses, 
with a little pinch of sand under it called a tee)^ it must in 
every other case be played strictly from its place as it 
chances to lie, — ^in sand, whin, or elsewhere, — a different 
club being necessary in each particular difiSculty. These 

^ From an enactment of James VI. (then James I. of England), 
bearing date 1618, we find that a considerable importation of golf balls 
at that rime took place ftrom Holland, and as thereby ** na small 
qoantitie of gold and silver is transported zierly out of his Hienes’ 
kingdoms of Scoteland** (see letter of his Mi^esty from Salisbury, 
6th Aug. 1618), he issuM a royal prohibition, at once as a wise 
economy of the national monies, and a protection to native industry 
in the article. From this it mi^^t almost seem that the game was at 
that date stiU known and practised in Holland, though it has long 
■inee entirely disappeared there. 
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dubs may generally be defined as shafts of wood, with so 
called heads of wood or iron attached.* Starting from the 
one hole, it is the immediate aim of the ^yer to drive h& 
ball as far towards the next as he can. Having got within 
some moderate distance of it, he proceeds to make his 
“ approach shot,” carefully selecting the appropriate imple- 
ment. When he has reached the ’‘putting green,” — a 
smooth space carefully chosen for the purpose,— he essays 
to put (or putt) his ball into the hole ; and generally, if he 
does it in two strokes, he may be held skilful or fortunate. 
The player who holes his bdl in the smallest number of 
strokes is, as matter of course, winner of the hole. The 
“approach” and the “putting” are by far the most 
difficult, critical, and important parts of the game ; though 
no one who is not fairly competent in his driving also is 
ever in the least likely to take rank as a first-class player. 
The maximum length of a good driving stroke for a first- 
class player, not favoured by any exceptional circumstances^ 
may perhaps fairly be stated as something over 180 yards,, 
and under 200. For farther details as to the mode and 
order of playing, the reader is referred to the set of ' “ rules ” 
appended to this article. 

The game, in description as above, may not seem very 
lively or entertaining ; and it is to be admitted that, seen 
for the first time, more especially if played by bungling or 
indifferent performers, it does not look of much promise. 
No game, however, stirs a keener enthusiasm in its votaries ; 
and very few people who have ever fairly committed them- 
selves to serious practice of it will be found to deny its 
extreme fascination. It is a manly and eminently healthful, 
recreation, pursued as it is mostly amid the fresh sea- 
breezes ; while, as exercise, it has this peculiar merit, that, 
according to pace, it may be made easy or smart at pleasure, 
and thus equdly adapts itself to the overflowing exuberance 
of youth, the matured and tempered strength of manhood, 
and the gentler decays of age. 

It is uncertain at what date golf was introduced into Scotland, 
but in 1457 the popularity of tlie game had already become bo great 
OB Beriously to intenere with the more important puTBuit of arcnenr, 
and cause the ruloro of the realm to Bound a note of alarm. In 
March of tliat year, it is recoided that the Scottish iiai'liament 
**docreted and ordained that wapinsliawingis be halclen be the 
lordis and baronis sjurituale and temporale, lour times in Uie zoir ; 
and that the fute-ball and gof/" be tUterly cryit dwn, and noctU tiait ; 
and that the bowe-merkis bo maid at ilk paroche kirk a pair of 
buttis, and achuUin be usU ilk Sunday,** It does not appear, how- 
ever, that to this patriotic decree of their parliament the XMople 
paid much attention; and fourteen years afterwards, in May 1471, 
it was judged necoBsaiy to pass another Act '*aneut watienshawings,** 
and for opposing ” our auld enimies of England.” But it Beems to 
have been pretty much as before ; echuLHn was no more uaU^ 
nor golf the leas steadily played because' of those decrees of parlia- 
ment; and accordingly in 1491 a final and evidently angry 
fulmination is issued on the general subject, with pains and penalties 
annexed. It runs thus— Futeball and Golfe forbidden. Item, it 
is statut and ordainit that in na place of the realms there be uslt 
futeball, mlfSt or uUieraikunproJlUibiU nartist but for the commoun 
gude of the realme, and defence thereof, Uwt howie wnd achvUin be 
wntedf and l^w-markis maid therefer, ordainit in ilk parouhin 
under the pain of fourtie shillinges, to be raisit be the schireffe and 
baillies foresaid,” Ac. This, be it noted, is an edict of James IV. ; 
anddt is not a little curious presently to find the monarch himself 
breaking his own behest, and setting an ill ezam])le to his com- 
mons, by practice of this ** unprofitabill sport,” as is shown by 
various entries in the accounts of the Lord High Ticasurer of 
Scotland (1508-6). 

About a century later, the game again appears on the surfkoe of 
history, and it is quite as popular as before. In the year 1692, the 
Town Council of Edinburgh ^’ordanis proclamation to be maid 


* A complete set of them may number about a dozen ^a driving 
club, a long, a middle, and a short spoon ” (so called from the face 
of the club being spoked, or bevelled, to lift a bad-lying ball), and 
a ’* patter” (the use of which is explained below) are the clubs 
form^ wholly of wood, while of iron there are— a heavy and a light 
“iron,” a driving and a lifting “cleek,” possibly also a ” putting” 
cleek, finally a ’’niblick,” constructed to pick a ball out of some 
such hole as no other iron can reach. 
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thmw this bnij^ that, seeing the Sabboth di^ being the Lordis 
day» it beenmis twmy Chriatiane to delieat himaelff to the aervioe 
of Gody thaiifoTe eommandiiig in out Boveraiie lord's name, and 
hf name of the provost and baiUies, that na inhabitants of the samyn 
be seen at onv pastymes within or without the toon, upoun iht 
Sabboth day, ote aa golf a, The following year the edict was 

reannounoed, but with the modification that the prohibition was in 
tyme of sermona " 

Golf has from old times been known in Scotland as “The 
and Ancient Game of Goff." Though no doubt Scottish 
monarchs handled the club befor^ him, James IV. is the first who 
fibres formally in the golfing record. James V. was also veij 
partial to the game distinctively known ss “ro^l**; and there is 
some scrap of evidence to show that his daugnter, the unhappy 
Hary Stuart, was, in some sort of feminine way, a golfer. It was 
alleged by her enemies that, as showing her shoeless indifference 
to the fate of her husband, a very few days after his murder, she 
“was seen playing go^ and pallmall in the fields beside Seton."* 
That her son, James Vl. (anerwards James 1. of England), was a 
golfer tradition confidently asserts, though the evmenoe which 
connects him with the personal practice of the game is slight Of 
the interest he took in it we have evidence in his Act— already 
alluded to— “anent golfe 6aZZi»," prohibiting their importation, 
except under certain restrictions. Charles 1. (as his brother Prince 
Heniy had been’^) was devotedly attached to the game. Whilst 
engaged in it on the links of Leith, in 1642, the news reached him 
of the Irish rebellion of that year. He had not the equanimity 
to finish his match, but retumea precipitately and in much agitation 
to Holyrood. * Long afteiwards, while prisoner to the Scots army at 
Newcastle, before being given up to the tender mercies of the English 
Parliament, he found his favourite diversion in “ the royal gome.** 
“ The King was nowhere treated with more honour than at New- 
castle, as he himself confessed, both he and his train having liberty 
to go abroad and play at goff in the Shield Field, without the walls. " * 
Of his son, Charles II., as a golfer, nothing whatever is ascertained, ' 
but his brother, James II. .was a known devotee.* After the Restora- 
tion, James, then duke of York, was sent to Edinbuigh in 1681-2 as 
commissioner of the king to parliament, and an historical monument 
of his prowess as a golfer remains there to this day in the “ Golfer’s 
Land,^ as it is still called, 77 Canongate. The auke having been 
challenged by two English noblemen of his suite, or entowragt, to 
play a match against wem, for a very large stake, along with any 
Scotch ally he might select, judiciously chose as his partner one 
“Johns Patersone,^’ a shoemaker— « lociil emok of the day, it is to 
be presumed. The duke and the said Johne won easily, and half 
of the laige stake the duke made over to his humble coaqjutor, who 
therewith built himself the house mentioned above. With the 
Revolution royal patronage entirely ceased, to be renewed only in 
comparatively recent times. In 1884 William IV. became patron 
of the St Andrews Golf Club (St Andrews, the ancient ecolesuuttical 
metropolis of Scotland, being now, as of old, the most famous seat of 
the game), and to approve of its being styM in time coming “ The 
Soyal and AneicfU Golf Club of St Andrews." In 1887, aa fbrther 
proof of royal iavonr, he presented to it a magnificent mid 
medal, which “should be challenmd and played xor annual^;" 
and in 1888 the queen dowager, duchess of St Andrews, became 
patroness of the club, and presented to it a handsome gold medal — 
**The Royal Adelaide,"— aa a mark of her approbation, with a request 
that it should be worn by the captain, as president, on all public 
occasions. In June 1868 the prince of Wales signified his desire 
to become patron of the club, and in the following September was 
elected cimtain by acclamation. The engagements of the prince 
did not admit of his coming in person to undertake the duties of the 
office, but his brother Prince Ijeopold, having in 1876 done the dub 
the honour to become its captain, twice visited the ancient city in 
that capacity. Prince Leopold is himself a keen player, and under 
his superintendence a g^n has been laid out in Witidsor-park, The 
ancient game of golf nas thus fairly now again become as “royal" 
as ever it was in its old historic periods. 

The later fortunes of the game have been uneventfbl. While 
always keeping its hold on the affections of the people, it might 
readily be shown, that over Scotland generally its tide, till nearly 
vrithin our own time, was rather an ebbing tW a flowing one. 
While it remained a favourite pastime with some of the aristocracy 
and gently who always had a anfficient following where— as instance, 
in Edinburgh — the due facilities admitted, the general enthusiasm 
for the BMrt which lives for us in the old records had certainly dis- 
appeared, and over various isolated greens, where playing was at one 
time constant, it had virtually and sometimes absolutely died out. 
Its increased popularily within recent years has no donbt been 
laigely due to tnose general causes which have led to a keener 

I Jtaeordi of the Cite of BUmhorgk, 

s JnemUoriot of More doemofacoU, prefaee. p. lia., 1868. 

• Anonymoni anther of MS. In the Rarleian libruy, 

« See Mtore efUMh by A. CtoipbeU. 1897. 

• Local JUeordt of Sortkombertaod, by John Sykea KewoMtle, 1818. 
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interest in almost evoy Ibnn of ont-door amiiiiement, but it is also 
in some measure to he attributed to greatly extended railway 
facilitiea, and to the introduction some thirte yean ago of the 
cheap and durable mtta percha boll to replace we old musilB.' 

It remains to give some little aooonnt of the more noted golf 
clubs and golfing gronnds. The most fsmons of golf clubs, to 
which prinuu^ is by common consent accorded, hf tint of the city 
of St Andrews, instituted in 1784. For various reasons this dub has 
always been of much more than merely local celebrity. Its member- 
ship is fisr more nnmerona than that of any other ; nearly all golfers 
of note belong to it ; and to its spring and autumn merangs they 
flock from every part of the kingdom. To be winner of a medal at 
St Andrews is ihns the highest honour to which the ambition of the 
golfer can aimire. A “ round," as it is termed, of the links is 
veiy nearly four miles ; and, extent and quality considered, the 
green is on the whole nnrivalled by any other in Scotland. Of 
greens in Fife of minor importance, those of Elie and Leven may be 
noted. Next in importance to “ The Royal and Ancient Golf Club of 
St Andrews" ranks “ The Honourable the Edinbuigh Company of 
Golfers," who play over Musselbnigh green, one of fiir bnt scarcely 
supreme quality. The first of its r^n^r series of minutes bears date 
1744, ana is signed by Lord I^resident Dnncan Forbes of Cullodeu, 
but &e club itself is beyond question v^ much older. Of other 
Edinburgh golf dubs may be noted “The Brnntsfidd," founded 
in the year 1760, and the “ Edinbuigh Bun^," the minute booki 
of whidi are preserved since the year 1778, though it olaima to have 
date of origin 1786. In East Lothian, besides the good old men 
of North Berwick, there are of late years two otners, — Gmlane 
and Luffneas, — and on all three excellent golfing sport is to be had. 
At the ancient city of Perth, though the ground is but indifferently 
adapted for it the old Scottish game has continuously been main- 
tained, and still flouriahes. So also in Forfarshire, at the historic 
green of Montrose, to which in our own time have b^n added those 
of Monifeith and Carnoustie, which, fr'om their proximity to Dundee, 
naturally attract many players ; and all three may lie ranked as 
greens of fair quality. At Aberdeen, till very lately, the game had 
quite died out, but it has now been with more or less of vigour 
resumed. At Stirling likewise it was extinct, but ia now again 
fairly alive, though under conditions of ground, aa at Perth, not 
quite satisfactory. At Glasgow also, where on the old “ Gla^w 
Green " the game was habitually played, it bad lapsed into disuse 
and even omiviop ; but within the last ten years the general 
rsBUBoitation has reached it, and a spirited club now exists there. 
If the mund is by no means what might be wished, the Glasgow 
golfer, oy a very e^ railway run, can reach the green of Prest- 
wick, neaf Ayr. The “ Prestwick Club " is, by comparison, of 
recent origin, having been oigauizod maiuly by the last earl 
of Eglintoun, and one or two gentlemen in the neighbourhood, 
interested like himself in the game. Except for limitation in 
extent, making it impossible that a large ’ * field " should be accommo- 
dated without confusion and even danger, such is the excellence of 
the ground that, as a “sporting" green, to test play, that of 
Prestwick is held by competent jn^s perhaps to Burpass all others. 
A second links has recently been openra at PrestwioK, and anoGier 
at Troon, on the same coast 

The oldest golf club in the kingdom is not improbably that of 
Blackheath, near London. The old records of the club were unfor- 
tunately destroyed by fire at Greenwich, where they were kept, and 
1766 is thus earliest date for which there is documentary 
evidence. Tradition places the origin of this club so far back as 
1608, when King James, with his Scotch following, brought the 
game south into England. Recently another London club has been 
started, whose ground of play is at Wimbledon. Neither green is 
of great merit, but both are much j^ed and frequented by golfers 
in and near London. In 1864, at Bideford, in Devonshire, a golfing 
green was laid out by the well-known Tom Morris of St Andrews, 
and a club was duly instituted, which has since continned to 
flonrish. This links is one of the finest and most extensive any- 
where to be found, and despite the disadvantage of remoteness and 
difficulty of access, the meetings of the olnb attract players from all 
quarters, and are commonly most successful. More lately an excel- 
lent green was opened at Hoylake, near Liverpool, and the club 
here has alio proofed greatly. At Crookham in Berkshire, and 
Alnwick in Northumberland, the game is regularly played : and at 
the universities of Oxford and CJambridge rival golf claU have 
within the Imt /few years been fonned. In brief, the gmo hss now 
thoroughly tdm root in Xigiind ; from year to year it is rapidly 
Bureading, and many fine Xi^i^lah players have already paaaed into 
the front rank. 

In nearly all the BritUh eoAoniaa the game has natnndised 
itself. Golf clubs of old standing exist at Oslcutta and Bombay, 
and more casually over India a good deal of play is to be met 
with. Wherever mts oongregate in any numbers a golf club is 
pretty sure to spring up. In Canada ana the United States, as in 


I The old hall was, ronshlr. a drelet of loatiMr, lUtehad tofiCher In seedona 
and ftaffed •• hard aa a stone wllh featbeis. It waaaboet tirleeiliepiieeeifttM 
preoent ball, and ahnoot Inoompanbly laao diinhla> 
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Anftralia «od New Zealand, many dnba maj Im fimnd flonrialiing ; 
and, oddlj enough, at Pau in the Pvxeneea, a golf olub haa loi^ 
exia^ An export of clubs and balls to all these golfing depend 
encies has long {ormed, and still fonns, an important item of the 
manufbcture. 

We must not quit the subject without making note of one pleasing 
innofation. Some six or eight yean ago, the ladies took to the 
game, and since have diligently prosecutM it in huge numben, 
some attaining no mean proficiency. They have hitherto confined 
themselves to the short game,** as it is termed, or putting; 
and where a sepmte piece of ground has been asstoed them, as 
at St Andrew8,^orth Berwick, and elsewhere, the “ Ladies* links '* 
form a pretty and charming adjunct to the main green. 

We mpend the more important rules of the game, as played by 
** The Royal and Ancient Golf Club of St Andrews,*' which, though 
it has no claim to give law to other clubs, may be accepted as, on 
the whole, the best authority on the subject : — 

I. ifods and Order qf Flaying the The game of golf is 

played by two persons, or by four (two of a side), playing alternately. 
It may also be played by three or more persons, eaoh playing his 
own Mil. The game commences by each party playing off a ball 
from a place called the fM, near the first hole. In a match 
of four, those who are opposed to each other, and to play off, 
shall be named at starting, and shall continue so during the 
match. The person entitled to play off first shall be named by 
the parties themselves : and although the courtesy of starting is 
generally granted to old captains of the club, or members, it 
may be settled by lot or toss of a coin. The hole is won by the 
party holing at fewest strokes, and the reckoning oi the game is 
made by the terms edds and like, one more, two more, &c. The 
party gaining the hole is to lead, unless his opponent has won the 
previous match, in which case the latter leads off, and is entitled to 
claim his privilege, and to recall his opponent's stroke should he 
play out or order. One round of the liiiks, or 18 holes, is reckoned 
a match, unless otherwise stipulated. If, in a double match, one 
person shall play twice in succession, he loses the hole. 

II. Place of The ball must be teed not nearer the hole 

than eight, nor further than twelve club lengths, except where 
special ground has been marked by the conservator of the links, 
which shall be considered the ** teeing ground," and the balls shall 
be teed within and not in advance of such marks. After the balls 
are struck off, the ball farthest from the hole to which the parties 
are playing must be played first. When two parties meet on the 
putting green, the party first there may claim the privilege of holing 
out, and any party coming up must wait till the other party has 
played out the hole, and on no account play their balls up lest 
they should annoy the parties who are putting. No player may 
play his teed ball till the party in foont have played their second 
strokes. 

III. Changing the .ffofZs.—The balls struck off from the tee must 
not be changed, touched, or moved before the hole is played out 
(except in striking, and the cases provided for by Rules VI II., 
XVifl., and XIX.) ; and if the ]Mirties are at a loss to know the 
one ball from the other, neither shall be lifted till both parties 
agree. 

IV. Lifting of Break-Clwbe, Ac.— All loose inipedimonts within 
a club length of the ball may bo removed on or off the course, when 
the ball lies on grass (see Rules VI. and XI 1.) When a ball lies 
in a bunker, sand, or any other hazard, there shall be no impression 
made, nor sand or other obstacle removed by the club, or otherwise, 
either on or off the green, before striking at the ball When a ball 
lies within a club length of a washing-tub, the tub may be removed, 
and when on clothes the ball may be lilted and dropped behind 
them. 

V. BniUUd to see the .Roll.— When a ball is completely covered 
with fog, bent, whins, Ac., so much thereof shall ne set aside as 
that the player shall merely have a view of his ball before he plays, 
whether in a line with the hole or otherwise. A ball stuck last in 
wet ground or sand may be taken out and replaced loosely in the 
hole it has mada 

VI. Cleapng the Putting Often , — All loose impediments, of 
whatever kind, may be lifted on the putting green or table-land on 
which the hole is placed (excepting as declsM in Rule IV. ), which 
is considered not to exceed twenty yards from the hole. Nothing 
can be lifted either on the course or patting green, if it is to move 
the ball out of its position. 

VII. lAfling BaUe. — Whwi, on any part of the course, or off it, 
or in a bunker, the balls lie within six inches of each other, the ball 
nearest the hole must be lifted tiU the other is played, and then 
placed as nearly as possible in its origiual positimi— the six inches 
to be measured from the surface of the ImHs. In a three-ball match, 
the ball in any degree interpoeing between the player and the hole 
on the putting green, moot be played out . 

VIII. JMl in Water, or in the Bum, and Place of Bc-teeing,^ 
If the ball ia in water, the player may take it out, change the ball 
if hi pleaaea, toe it, and play from behind the hazard, loaing a 
•troke. If the ball liea in any pooitton in the bum acrosa the first 


holsL the player may take it out, too it on tke line where it entered 
the bnm, on the opposite side foom tke hole to which he is playing, 
and lose a stroke; or he may play it whore it liea, without 
penalty. However, should a mdl be driven into the Eden at the 
high hole, or the sea at the first hole, the ball must be placed a 
club-length in front of either sea or river, the player or party losing 
a stroke. In playing for a medal, a ball driven into the Boon may 
be treated aa a lost m11. 

IX. Rttis o/the f^resn. --Whatever happens to a ball by aeddsnt, 
tuoh aa striking any person, or being touched with the foot by a 
third party, or by the fore cady, must be reckoned a mb of the 
green, and submitted to. If, however, the nlayer*s ball strike his 
opponent, or his opi>onent’s cady or clubs, me opponent loaes the 
hole ; or if he strikes himself or his partner, or their cadiea or clubs, 
or if he atrikes the ball a second time while in the act of playing, 
the player loses tlie hole. If the player touch the ball with his 
foot, or any part of his body, or with anything except his club, or 
if he with his dub displace the ball in preparing to strike, he loses 
a stroke ; and if one party strikes his opponent's ball with his dub, 
foot, or otherwise, that party loses the hole. But if he plays it 
inadvertently, thinking it his own, and the opponent also pla}*! 
the wrong ball, it is then too late to claim the jieiialty, and the hole 
must be played out with the halls thus change. It; however, the 
mistake occurs from wrong information given by one party to the 
other, the penalty cannot be claimed ; and the mistake, if discovered 
before the other party has played, must be rectified by replacing the 
ball as nearly as i>08Sible whore it lay. If the player's ball be played 
away by mistake, or lifted by a third party, then the player must 
drop a ball as near the 8{K)t as possible, without any penalty. 
Whatever happens to a ball on a medal day, such as a player 
striking his cady, or himself, or his clubs, or moving the ball with 
his foot or club, or his cady doing so, or the player'stoiking it twice 
before it stops motion, the player in such cases shall lose one atsoke 
only as the penalty. 

A. Ball Lost.^U a ball is lost, the player (or his jiartner, in a 
double match) returns to the stjot, as near os possible, where the 
ball was struck, tees another boll, and loses botn the distance and 
a stroke. If the original ball is found before the party has stmok 
the other ball, the first shall continue the one to be played. 

XI. Clvh Breaking,--lf, in striking, the club breaks, it is never- 
theless counted to bo a stroke, if the ^rt of the club remaining in 
the player's hand either strike the ground or (lass the boll. 

Xil. Holing out the Rail.— ‘In holing, no mark ahall be placed, 
or line drawn, to direct the ball to tno hole ; the ball must be 
played fairly and honestly for the hole, and not on your opponent'! 
Dali not being in the way to the hole ; nor, although lying in the 
way to the liole, is the player entitled to play with any atren^b 
U|H>n it that might injure hia opponent's position, or greater than 
is neoessary honestly to aend your own ball the distance of the hole. 
Either party may smooth sana lying around the hole, but this must 
1)0 done lightly and without j)resaure, or beating down with the 
foot, club, or otherwise. If, in holing out, the ball rests upon the 
fiag-stick in the bole, the player shall be entitled to have the stick 
removed, and if the ball falls in, it shall be considered as holed 
out ; but either party is entitled to have the flag-stick removed 
when approaching the hole. 

XllI, Unplaying Rolls.— In Match playing every ball must bo 
played, wherever it lies, or the hole be given up, excepting when it 
lies on clothes, in water, or in the bod of the bum (see Rules IV. 
and VIIL), or in any of the holes, or short holes, mode for golfing, 
in which latter case it may be lifted, drooped behind the haiaid, and 
played without losing a stroke. In Medal playing a ball may, 
under a penalty of two strokes, bo liflod out of a diniculty of any 
description, and teed behind the hazard, and if in any of the golfing 
holes, it may be lifted, dropped, and played, without a penalty, in 
all cases where a ball is to be dropiied, the party doing so shall front 
the hole to which be is playing, standing close on the hazard, and 
drop the ball behind him from his head. 

XV. Aeking Advice,-~A player must not ask advice about the 
game, by word, look, or gesture, from any one except his own cady, 
his mrtner’s cady, or his partner. 

JlVIIL Balls Splitting . — If a ball shall split into two or more 
pieces, a fresh ball shall be put down where the largest |)ortion of 
the ball lies ; and if a ball is cracked the jilayer may change it on 
intimating his intention of doing so to his opiionont 

XIX. Breach of Ruler.— Where no penalty for the infringement 
of a rule is specially mentioned, the loss of the hole shall be under- 
stolbd to be tne penalty. 

Golf which, as we have seen, has a history of some interest, has 
also a literatm (oopious in verse and prose), and a somewhat 
amusing anecdots^. In Ooff, a Jtoyal and Ancient Oatne, a work 
issued in 1876 by Mr RolMrt Glark of Edinburgh, a well-known and 
accomplished adept, a very careful collection will be found of every- 
^ing connected with the game which in this form deserves pi^ 
aervarion. Through lAe ready kindness of the author thjs ad- 
mirable compendium bas been available, and free use has been made 
of it, in the preparation of this article. (P. P. A.) 
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OOLIUS or GobLi jAOOBUi (1596*1667)i ft Dutch 
Ojiciililist, WM boxn at the Hague in 1596, and studied 
at the UniTersity of Lejden, whore in Arabic and other 
BastsRi languages he was the most distinguished nupil 
of Erpenius. In 1 622 he accompanied the Dutch embaa^ 
to Morocco, aud on his return he was chosen to succeed 
Erpenius (1624). In the following year he set out on a 
Syrian aud Arabian tour from which he did not return until 
1629. The remainder of his life was spent at Leyden 
where from that date he held the chair of mathematics as 
well as that of Arabic until his death, which occurred on 
September 28th, 1667.^ 

His most important work is the Lexicon ArfAvco-Laiinum^ fol., 
Leyden 1658, which, based on the S%ka^ of Al-Jauhari, has only 
recently been superseded by the corresponding work of Freytag. 
Among his earlier publications may be mentioned editions of van- 
ous Arabic texts {Proverhia q%UBdam Alia^ imperaioris Mvslmidt 
€t Carmen Tograi, poetce dootiaeimi^ neenon dieaertcUie qucedam Ahen 
SyntCf 1629 ; and Ahmedic Arabaiadas vitce et rerum geatarum 
Timuri^ qui vulgo Tamerlaoiea dieUur^ hiatoria^ 1686). In 1666 he 
published a new edition, with considerable additions, of the Or«m~ 
matiea Arabica nf Erpenius. After his death, there was found 
amons his papers a IHctiomrium Peraieo’Latinum which waspub- 
lished, with additions, by Edmund Castell in his Lexicon Hcpta- 
gloUon (1669). Golius also edited, translated, and annotated the 
astronomical treatise of Alfhigan {Mxihammcdiat filii Keiiri Fer~ 
ganenaia, qui vulgo Alfraganua dieilur, Elenumia Aatronomica 
Arabice et Latinef 1669). 

OOLLNOW, a town in the Fnisaian province of Pomer- 
ania, government district of Stettin, is situated on the ri^ht 
bank of the Una, 14 miles N.N.E. of Stettin, with which 
it has communication by steamer. It possesses two suburbs, 
and has manufactures of linen and woollen goods, copper 
wares, ribbons, paper, and tobacco. QoUnow was founded 
in 1190, was raised to the rank of a town by Barnim L in 
1268, aud in 1314 received Liibeck rights. It was formerly 
a Hatise town, and came into the possession of Frusua in 
1720. The population in 1876 was 7913. 

GOLNITZ, or Qollnitz (GolniozbInya), a mining 
town of Hungary, on a river of the same name, in the 
county of Szepes (Zips), about 18 miles south-west of 
Eperies, 48” 51' N. lat., 20” 59' R long. In the vicinity 
are iron and copper mines, which, with the forges, and the 
nail and wire factories, Jsc., afford employment to most of 
the inhabitants. It is the seat of a mining council and 
tribunal, has Roman Catholic and Protestant churches, post 
and telegraph offices, and a high school In 1870 the popu- 
lation amounted to 5205, composed of Magyars, Slavs, and 
Germans. Gblnitz was formerly a royal free town; its 
chief importance now is as a mining centre. 

GOLOVNIN, Vasily Mikhailovich (1776-1831), a 
Russian vice-admiral, was born April 20, 1776, in the vil- 
lage of Gulynki, in the province of Ryazan, and received 
his education at the Cronstadt naval school From 1801 
to 1806 he served as a volunteer in the English navy. In 
1807 he was commissioned by the Russian Government to 
survey the coasts of Kamchatka aud of Russian America, 
including also the Kurile Islands. Golovnin sailed round 
the Cape of Good Hope, and on October 5, 1809, arrived in 
Kamchatka. In 1 8 1 0, whilst attempting to survey the coast 
of the island of Kunashir, he was seized by the Japanese, 
and was retained by them as a prisoner until October 
13, 1813, when he was liberated, and in the foUowingyear 
he returned to St Petersburg, after Uiis the Govern- 

ment planned another expedition, which had for its object 
the circumnavigation of the globe by a Russian ship, and 
Golovnin was appointed to the command. He started from 
St Petersburg on the 7tk September 1817, sailed round 
Cape Horn, and arrived in Kamchatka in the following May. 
He return^ to Eurc^ way of the Cape of Good Hope, 
aud landed at St Peterrinirg, September 17, 1819. He 
died July 12» 1831. 
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Golovnin pnblidied several works, of which the fbllowing are the 
most important Jeamey to KameheUkat 2 vote., 1819 ; Journey 
round the Worlds 2 vok., 1822 ; and IfarraHve of my CaptiviXy in 
Japm^ 2 vok, 1816. The last has been tranekted kto French, 
German, and Engliah. A complete edition of his works was pub- 
lished at St PetoMUfg, 1864, in five volumes, with maps and charts, 
and a biography of the author by K. Grech. 

GOLTZ, Bogubul (1801-1870), humorist and satirist, 
was born of a German family settl^ at Warsaw, March 20, 
1801. At the age of seven he was taken by some friends 
to Konigsberg, and after studying at the gymnasium was 
placed under the care of a countiy clergyman near Marien- 
werder. He next went to the gymnasium of Marienwerder, 
and finally returned to Konigsberg. In 1817 he began to 
learn practical farming on an estate near Thom ; but the 
strong desire which he f^ for scientific culture led him, five 
years later, to the university of Breslau. There he at first 
enter^ upon the study of theology, but he did not pursue it, 
selecting instead philosophy and philology. The next year 
he bought an estate near l^om, married the daughter of a 
Prussian officer, and applied himself to the duties of a 
farmer. He did not succeed ; and after other equally uu- 
successful experiments in the same line iu Poland and 
Prussia, he retired in 1830 to the small town of Gollub, 
and devoted himself to literary studies. Sixteen years of 
meditative seclusion passed away ; and then, having taken 
up his abode at Thom, he gave to the world the first fruits 
of his studies aud reflexions in the charming poetic Buck 
dtr KinMeit (1847), in which he delineates the incidents 
and impressions of his own childhood with a tender feeling 
like that of Jean Paul The dates which he gives in this 
narrative are inconsistent with those which he furnished for 
the memoir in Brockhaus’s Convereatuma-Lcxikim ; and a 
chronological difficulty is thus created which perhaps it may 
not be possible to solve. 

The Bueh der Kindheit was speedily followed by a satiri- 
cal and polemical epistle against Rongo and the friends of 
enlightenment, which he entitled BeutaeJu Entartungin der 
lichtfrewidlichen und modemen Lehenaart, For the purpose 
of enlarging his experience of men, and of amassing stores 
of material for his art as humorist and reformer of humau 
life and society, he undertook a course of extensive travels, 
visiting Germany, France, England, Italy, aud Egypt. In 
1850 he publish^ Das MeiMchendaseyn in seinen weltewgen 
Zilgen and Zeichen, This was followed by another poeti- 
cally conceived work on his own early life, entitled Ein 
Jugendiehen: Biographiaclua Idyll aua W€atprouaaen{\%62\ 
and by Ein KleinatMter in Aegypten (1853). In next 
work, Der Menach und die Levie (1858), he especially dis- 
plays his peculiar powers in profound and acute sketches 
of various races of men. It is a book of enduring value. 
Hb Die Deutschen^ consbting of a series of studies on the 
history and peculimities of the genius of the Germans, 
appeal^ in 1860. Hb other works are Zur eharakterislik 
und NaXurgeachichte der Frauen (1859), Typen der 
Geaellacheft (I860), Die Bildung und die OMldeten (1864)', 
Verleaungen (1869), and Die Weltklugheit und die Lehena- 
toeiaheU mit ihren correapondirenden Studim (1869). 
Goltz b a follower of Jean Paul, and has many of the 
characterbtics of hb master ; but he takes a lower place as 
literary artist, wanting Jean Pbul’a creative izna^nation. 
He died at Thom, November 11, 1870. 

An interestiiig manj en ^eltz was contributed by the poet, 
Rudolf Gottetiiall, to unaere Zait, new eexies, 1871. 

GOLTZIUS, Hendrik (1558-1617), a Dutch paintei 
and engraver, waa bora in 1558 at Miilebrecht, in the duchj 
of Jdiers. After studying painting en glass for aome years 
under hb father, he was taught the use of the burin by Dirk 
Volkertsz Coomlert, a Dut^ engraver of mediocre attaki- 
ment, whom he soon surpassed, but who retained hb senricM 
for hb own advsntaga He was also employed by Philip 
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Qalle to engrave a set of prints of the history of Lucretia. 
At the age of twenty-one he married a widow somewhat 
advanced in years, whose money enabled him to establish at 
Haarlem an independent business ; but his unpleasant rela- 
tions with her so affected his health that he found it advis- 
able in 1590 to make a tour through Germany to Italy, 
where he acquired an intense admiration for the works of 
Michelangelo, which led him to surpass that master in the 
grotesqueness and extravagance of his designs. He returned 
to Haarlem considerably improved in health, and laboured 
there at his art till his death, January 1, 1617. Goltzius 
ought not to be judged chiefly by the works he valued most, 
his eccentric imitations of Michelangelo. His portraits, 
though mostly miniatures, are master-pieces of their kind, 
both on account of their exquisite finish, and as fine studies 
of individual character. Of his larger heads, the life-size 
portrait of himself is probably the most striking example. 
His master-pieces,’’ so called from their being attempts 
to imitate the style of the old masters, have perhaps been 
overpraised In his command of the burin Goltzius is not 
surpassed even by Diirer ; but his technical skill is often 
unequally aided by higher artistic qualities. Even, bow> 
ever, his eccentricities and extravagances are greatly counter- 
balanced by the beauty and freedom of his execution. He 
began painting at the age of forty-two, but none of his 
works in this branch of art — some of which are in the im- 
perial collection at Vienna — display any special excellences. 
He also executed a few pieces in chiaroscuro. His prints 
amount to more than 300 plates, and are fully described in 
Bnrtsch’s Peintre-graveur^ and Weigel’s supplement to the 
same work. 

GOMAllUS, Fkancis ( 1 563-1 641 ), professor of theology 
at Leyden, was born at Bruges on the 30th January 1563. 
His parents, having embraced the principles of the Heforma- 
tion, emigrated to the Palatinate in 1576, in order to enjoy 
freedom to profess their new faith, and they sent their son 
to be educated at Strosburg under John Sturmius. He re- 
mained there three years and then went to Neustadt, whither 
the professors of Heidelberg had been driven by the elector- 
palatine because they were not Lutherans. He did not stay 
long at Neustadt, but crossed to England towards the cud 
of the year 1582, and entered first the university of Oxford, 
where he attended the lectures of John llaynold, and then 
the university of Cambridge, where he attended those 
of William Wliitaker. At Cambridge he received his 
bachelor’s degree in June 1584, and thence proceeded 
to Heidelberg, where the faculty bad been by this time re- 
established, and continued his studies there for two years 
more. He was called to be minister of a Beformed church 
in Frankfort in 1587, and laboured there till the congrega- 
tion was dis[>er6ed by the persecution of the year 1593. In 
1594 he was appointed professor of theology at Leyden, 
and before going thither received from the university of 
Heidelberg the degree of doctor. He taught quietly at 
Leyden till 1603, when Arminius came to be one of 
his colleagues in the theological faculty, and began to teach 
Pelagian doctrines and to create a new party in the uni- 
versity. Gomarus immediately set himself earnestly to 
oppose these views, in his classes at college, and wherever 
he found opportunity. He became the leader of the 
opponents of Arminius, who from that circumstance came 
to be known as Gomarists. He engaged twice in personal 
disputation with Arminius in the assembly of the estates 
of Holland in 1608, and was one of five Gomarists who 
met five Arminians or Remonstrants in the same assembly 
in the following year. On the death of Arminius shortly 
after this time, Vorstius, who sympathized with his views, 
was appointed to succeed him, in spite of the keen opposi- 
tion of Gomams and hb friends ; and Gomarus took his 
defeat so ill that, rather than have such a man for hb 


colleague, he resigned hb post, and went to Middleburg in 
1611, where he became minister of a congregation and gav§ 
public lectures. From this place he waa c^led to a chair 
of theology at Saumur, where he remained four years, and 
then accepted a call as professor of theology and Hebrew 
to Groningen, where he stayed till hb death on 11th 
January 1641. He took a leading part in the synod of 
Dort, assembled in 1618 to judge of the doctrines of 
Arminius. He was a man of ability, enthusiasm, and 
learning, a considerable Oriental scholar, and also a keen 
controversialbt. He took part in the translation of the 
Old Testament into Dutch in 1633, and after hb death a 
book by him called the Lyra Davidis was publbhed, which 
sought to explain the principles of Hebrew metre, and which 
created some controversy at the time, having been opposed 
by Louis Capel. Hb works were collected and publbhed 
in one volume folio, iu Amsterdam in 1645. 

GOMBROON, another name for Bgnder-Abbabi (g.v.). 

GOMER, the eldest son of Japhet (Gen. x. 2), and an 
ally of Gog (Ezek. xxxviii. 6), has usually, since Culmet’s 
time, been identified with those Cimmerii who, originallv 
inhabiting the districts to the N.E. and N of the Black 
Sea and Sea of Azofl*, at an early period began to penetrate 
08 far as to Asia Minor, and in the 7th century u.c. overran 
Lydia, though without leaving permanent traces of their 
presence. This identification, however, b to be met with 
iu none of the older writers. Josephus understands the 
Galatians of northern Phrygia to be intended ; and Gimmeri 
or Qamir was, in the language of the ancient Armenians, a 
usual designation for their neighbours the Cappadocians 
(see Dilltuann on Gen. x. 2 ; whose authority is Kephalion, 
in the Armenian version of the Vhronica of Eusebius, ed. 
Aucher). It is not impossible that an intimate ethnologi- 
cal connexion between the Ca[)padociaus of Kephalion and 
the Cimmerians of Homer may ultimately be establbhed ; 
but meanwhile it is important to observe that the three 
sons of Gomer, as named in Gen. x. 2, admit of a tolerably 
definite localization. Ashkenaz, who has sometimes been 
identified with the Germans, is almost certainly the same 
as the Ascanians, a very ancient tribe of nortlieru Phrygia 
(cf. Strabo, xii. 4, 5, sqq., and note the juxtaposition in Jer. 
li. 27). ^phath has nothing to dr) with the Khipoian 
mountains, with the Car]>athians, or with NipLates, but, as 
Josephus has pointed out, is to be identified with 
Pai^hlagouia; as Bochart has shown, the name probably sur- 
vives in 'P 7 /)^a 9 , the designation of a river in Bitbynia, and 
in 'Pi;)Savria, a district situated on the Thracian Bosphorus. 
Although Toguniiah is by Josephus interpreted as equi- 
valent to Phrygia, there is a considerable amount of anebnt 
testimony iu favour of its identification with Armenb. It 
b possible that the same root is actually at the basis of the 
two words ; at all events the connexion b assumed in the 
account which the Armenbns themselves give of their 
legendary history. 

GONDA, a district of Oudh, lying between 26” 46' and 
27” 50' N. lat., and between 81” 35' and 82” 48' E. long., 
bounded on the N. by the lower range of the Hitiblayas, 
on the E. by Bosti district, on the S. by Fyzabad and Bara 
Bonki, and on the W. by Bharaicb, and having an area of 
2824 square miles. 

Gouda presents the aspect of a vast plain with veiy slight 
utidulatiuns, studded with groves of mango trees. The 
surface consbts of a rich alluvial deposit which b naturally 
divided into three great belts known as the tardi or swampy 
tract, the uparlukr or uplands, and the iarMr or wet low- 
lands, all three being marvellously fertile. Several rivers 
flow through the dbtrict, but only two, the Gogra and 
lUpti, are of any commercial importance, the first being 
navigable throughout the year, and the latter during the 
rainy season. The country b dotted over with small lakes, 
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die water of which ie largely used for irrigatioxL The /me 
totara consist of tigers, leopards, bears, wolves, and deer. 
Large game birds are plentiful 

This district has no particular history of its own ; what ancient 
histoiy it has is included in that of Oudh. On the outbreak of the 
mutiny, the of Gonda, after honourably escorting the Govern- 
ment treasure to Fysabad, joined the reb^. His estates, alonff 
with those of the rani of Timipur were confiscated, and conferrea 
as rewards upon the mahdn^ds of Balrdmpur and Shdhgaiij, who 
had remained loyal. The census of 1869 disclosed a population of 
1,166,515 (602,862 males, and 563,658 femalesl^Hindus, 1,049,867; 
Mahometans, 117,070; Christians^European, Eurasian, and native 
— 48. Five towns contain a population exceeding 6000, namely, 
Gonda, Balrdmpur, Colonelgans, Nawat^apj, and Utraula. Bice, 
wheat, and barley are the chief products of the district. The 
area under cultivation is 998,858 acres. The exjiorta are rice and 
food grains ; the imports, cotton, European piece goods, and salt 
The administration is under a deputy commissioner, aided by two 
European assistants. The total revenue (1875-'76) amounted to 
£185,509 ; the expenditure to £16,810. The police force (1873) 
consisted of 484 officers and men, maintained at a cost of £6655. 
Education is still iu its infancy. In 1875-76 there were 116 schools 
under Government iuspoctipn, attended by 5879 pupils. Fever is 
prevalent throughout the district The other principal diseases are 
scurvy, cholera, diarrhcea, and goitre. The average rainfall during 
the eleven years 1865-1875 was 42*0 inches. The average yearly 
temperature is 77*5'' Fahr., the highest recorded being 106**, the 
lowest 48*. 

Qonda, the chief town and administrative headquarters 
of Gonda district, in 27” 8* N. lat. and 82” T E. long 
The site on which the town now stands was originally a 
jungle, in the centre of which was a cattle fold (Gontha or 
Gothdn), in which the cattle were enclosed at night as a 
protection against wild beasts, and from this the town, 
derived its name. The place was formerly celebrated for 
the manufacture of shields; now it is neither of com- 
mercial nor of religious importanca The town contains a 
civil station, dispensary, school, literary institute, court- 
house, and jail Popuktiou, 13,722. 

GONDAR, properly Gubkuab, a town of Abyssinia, 
formerly the capital of the Amharic kingdom, is situated 
on a basaltic ridge in the country of Dembea, about 21 
miles N.E. of Lake Tsana or Tana, a splendid view of 
which is obtained from the castle. According to Ruppeli, 
its latitude is 12” 35' N. and its longitude 37” 31' 57" K , 
and it lies 7460 feet above the level of the sea. Two 
streams, the Angreb on the east side and the Gaha or 
Kaha on the west, flow down from the ridge, and meeting 
below the town pass onwards to the lake. In the Gaha 
the Christian inhabitants of Gondar are accustomed to 
bathe in vast disorderly crowds on the feast of St John the 
Baptist (10th September), and again in a more decent 
manner on the anniversary of the Saviour's birth. The 
town is divided into several districts separated from each 
other by wood and field, — one being the Abun-Bed or 
bishop’s -quarter, another the Etchege-Bed or quarter of 
the prior or chief of the monks, while a third takes its 
name from the Debra Birhan or Church of the Light, 
and a fourth from the Gemp or castle. This was at 
one time a splendid pile, designed on the plan of a 
mediaeval stronghold; and the solidity of its masonry, the 
beauty of its ornamentations, and the general effect of its 
arrangement stand in striking contrast to the mean and 
monotonous houses of the town, which are all erected after 
the cylindro-conical typa It was built in the I6th 
century for King Socinius by the Portuguese adventurers, 
who employed Indian workmen in its erection. At some 
distance there is another palace built at a later date for Ras 
Michael, which affords no bad imitation of the Portuguese 
styla Upwards of forty churches, all in the circular 
Abyssinian style, are said to exist in the town and 
immediate vicinity; of these the most important is 
the Quisquam or Flight into Egypt, erected by Mint- 
wab Muntwar, the empress mother of Yasu the Great 


and Yasu the Little. The painting of die interior woe 
probably executed by the Venetian artiste mentioned by 
Bruca The city was founded in the 15th century by 
emperor Fasilida^ or A'lem-Seged ; it hae been frequently 
sacked and in 1868 it was laid in mins by Thecoma, 
who did not spare either the castle or the churdhes. Tha 
population, estimated by Bmce at 10,000 families, has 
been brought to a very low ebb by the political distrac- 
tions of the countiy. In 1853 Heuglin thought the in- 
habitants might number from 5000 to 6000, and In 1861-62 
he raised the figure to from 6000 to 7000. About 2000 
of the number are Mahometans, and there is a considerable 
settlement of Jews (Falasha). Cotton cloth, gold and 
silver ornaments, copper wares, fancy articles in bone and 
ivory, excellent saddles, and shoes are among the products 
of the local industry. The shoes are made almost ex- 
clusively for the clergy, as the ordinary Abyssinians either 
go barefoot or wear sandals. See especially Riippell, Heue 
in Ab$^8sinien, Frankfort-on-the-Main, 1838-40 ; Heuglin, 
Heise nach Abeadnien, Jena, 1868 ; Lcjean, Voyage en 
Abyaainie, Paris, 1872 ; and Kaffray, A/rique Occidentale, 
PariSi 1876. Views of the castle are given by Heuglin 
and Affray. 

GONDOKORO. See Ismailia. 

GONDWANA, a tract of country in Central India, ex- 
tending from the 19tb to the 25th degree of N. lat, deriv- 
ing its name from the aboriginal tribe of Gonda, who form 
the predominant element in the population. Hie tract may 
be considered as comprising part of the British territory 
of Sdgor and Nerbudda, with the districts of SiPgrauU, Chot4 
N&gpur, and Sirguja, the petty native states on the S.W. 
frontier of Bengal, the Cuttack Mahals, and the northern 
portion of N4gpur. It is estimated* to be 400 miles in 
length by 280 in average breadth. Gondwdna, in its most 
extensive sense, includes all that part of India within the 
above-mentioned boundaries which remained uncunquered 
by the Mahometans up to the reign of Aurungzebe. But 
Gondwdna proper is limited to four districts, named MAndla,. 
Chbatisgarh, Ndgpur, and Ch&ndal, and it stretches south 
fdong the oast side of the Wardha and Goddvari, to within 
100 miles of the mouth of the latter. The greater part of 
this province is a mountainous, unhealthy, and ill-watered 
country, covered with jungle, and thinly inhabited ; and 
to its poverty and other bad qualities its independence may 
be ascribed. A continued chain of moderately elevated 
hills extends from the southern frontier of Bengal almost to 
the Goddvari, and by these the eastern was formerly separ- 
ated from riie western portion of the Ndgpur dominions. 
This province contains the sources of the Nerbudda and the 
Son, and is bounded by the Wardha and Goddvari ; but a 
want of water is still the general defect, the streams by 
which it is intersected, namely, the Mah&nadi, K4run^ 
Hatus, and Sil4ir, being inconsiderable, and sot navigable 
within its limits. The Gonds, or the hill tribfiB who took 
refuge in the mountains and fastnesses from tlie invadera 
of the country, are the original inhabitants of the co^tiy, 
and, tin recently, retain^ all their primeval habits of 
barbarism. They have now adopted a form of Hinduism^ 
but tb^y retain many of their ancient customs, and abstain 
from no flewh except that of the ox, cow, and bdl Accord- 
ing to the census of 1872 they numbered 2,041,276, or 
nearly 25 per cent of the entire population of the Central 
Provinces. The more fertile tracts of Gondw4na were sub- 
dued at an early period by the Marhatt^s, who claimed aa 
paramount over the whole. The inhabitants were r^dered 
nominally tributary; but it was found impossible to 
collect any revenue from them without militaiy for^, so 
that, in fact, Uie collectiun of the revenue was like a 
plundering e:iq[>edition, the coat of which always exceeded 
the profit. 
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During the war against the Pind&ris in 1818, when the British 
troops inTaded the territories of Appa S4hib, tiie ritjd of Ntour, 
their operations were gmtlv fiusilitated by the insorreotion of the 
hill tribes, who occupied the passes into the Nmnr territories. 
Por a long series of years it was the policy of the r^a of this terri- 
toi;y, a descendant of Sivtgi, to intmere as little as possible with 
the neighboaring powers. At length, in 1808, Ragnoii Bhonsla 
was induced, in an evil hour for himself, to depart from this system 
of neutrality, and to join Sindhia in a confederacy against the 
British, He ^as soon reduced, however, by the defeats which the 
confederates sustained at Assayo and Ai]gaum, to sue for |)eace, as 
the price of which he ceded a large ]>ortioa of his dominions to the 
conquerors, namely, the province of Orissa. After the death of 
this hijd, the throne, contested bv various comiietitors, was at lost 
secured b^ Appa Sahib, his nephew, who, in the war against the 
Pinddris, joined the coalition against the British power, and was 
involved in ruin along with his other allies. A treaty of peace was 
concluded with him, which he violated; and he waslinaliydeiiosed 
in 1818, and the grandson of the laic raja ]mt in his stead. The 
latter prince, after a reign of 85 years, died without issue iu 1858 ; 
the dynasty thus became extinct, and the kingdom of Kiigimr was 
incortmrated with the British empire, and now forms the chief 
commissionership of the Central Provinces. 

GONO (Chinese, goHg-gmg or ianiAam)^ a sonorous or 
musical instrument of Chinese origin and manufacture, 
made in the form of a broad thin disc with a deep rim. 
Gongs vary in diameter from about 20 to 40 inches, and 
they are made of bronse containing a maximum of 22 
parts of tin to 78 of copper; but in many cases the pro- 
portion of tin is considerably less. Such an alloy, when 
cast and allowed to cool slowly, is excessively brittle, but 
it can be tempered and annealed iu a peculiar manner. If 
suddenly cooled from a cherry-red heat, the alloy becomes 
so soft that it can be hammered and worked on the lathe, 
and afterwards it may bo hardened by re-heating and cool- 
ing it slowly. In these properties, it will be observed, the 
alloy behaves iu a manner exactly opposite to steel, and the 
Chinese avail themselves of the known peculiarities for pre- 
paring the thin sheets of which gongs are made. They 
cool their castings of bronze in water, and after hammering 
out the alloy in the soft state, the finished gongs are 
hardened by heating them to a cherry red, and allowing 
them to cool slowly. The gong is beaten with a rouud, 
hard, leather-covered pad, fitted on a short stick or handle. 
It emits a peculiarly sonorous sound, its complex vibrations 
bursting into a wave-like succession of tones, sometimes 
shrill, sometimes deep. In China and JapaA it is used in 
reli^ous ceremonies, state processions, marriages, and other 
festivals ; and it is said tj^t the Chinese can modify its 
tone variously by particular ways of striking the disc. 
Among Western communities it is only employed as a 
substitute for a dinner bell or a general household signal. 

GONGORA Y ARGOTE, Luis de (1561-1627), 
Spanish lyric poet, was born at Cordova) on the 11th of 
July 1561. His father, Don Francisco de Argote, was 
corregidor of that city ; and his mother, Doha Leonora de 
G6ngora,fl^ descended from an ancient and noble family 
of Navari^ Having been sent, at the age of fifteen, as a 
student of civil and canon law to the university of Sala- 
manca, he soon took a prominent place among bis fellow- 
students ; but the great talent which he exhibited did not 
point in the direction either of legal or of diplomatic em- 
ployments. Leaving the university some years afterwards 
(the exact date is unknown) without a degree, but already 
wirii a considerable literaiy reputation, he returned to 
Cordova, where he had succeeded to a moderate property, 
and where he was able to associate on terms of intimacy 
and equality with the bast society of the city and province. 
Lope de Vega, writing about 1593, speaks of him as sur- 
rounded there by a literary society, and acknowledged as its 
chief. In 1604, when past his fortieth year, he took the 
tonsnre, and accepted a prebendal stall in the cathedral of 
Cordova, — steps which have usually been attributed to 
worldly or sordid motives, but which really cannot be re- 
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garded as unnatural or unbeooming in a man ciroumstanc^ 
as he was. From this time he be^ to spend a portion of 
each year at the seat of the court, first at Valladolid and 
afterwards at Madrid, where as Fellicer, his contemporary, 
remarks, he noted everything and pecked at everything 
with his satirical pen.** His circle of literary and other dis- 
tinguished admirers was now greatly enlarged; but the 
acknowledgment which the court accorded to his singular 
genius was both slight and tardy. Ultimately indeed, 
through the influence of the duke of Lerma and the marquis 
of Siete Iglesias, he obtained an appointment as honorary 
chaplain to Philip III., but even this slight honour he was 
not permitted long to wear. A severe illness, which had 
seriously impaired his memory, compelled his retirement to 
Cordova, where, after a period of deep seclusion, he {leacefuUy 
breathed his last on the 23d of May 1 627. An edition of bis 
poems was published almost immediately after his death by 
Juan Lopez de Vicuna ; but the frequently reprinted edition 
by Hozes did not appear till 1633. The collection consists 
of Humorous sonnets, heroical, amorous, satirical, humorous, 
elegiac, and miscellaneous,** of various odes, ballads, songs 
for the guitar, of a few uncompleted comedies, and of 
certain larger poems, such as the SoLedadu (*^ Solitary 
Musiugs **) and the Polifnm^ which hardly admit of classi- 
fication. They all exhibit that learned and polished elabor- 
ation of style (estilo culto) with which the name of Gdiigora 
is inseparably associated ; but if, since the days of Lope 
de Vega, they have been justly censured for tbeir affected 
Latiuisins, unnatural transposltiuus, strained metaphors, 
and frequent obscurity, it must never be forgotten that 
their author was a man of genius, — a fact cordially 
acknowledged by those of his contemporaries who were 
inost capable of judging, and indeed a fact capable of direct 
verification by any one who chooses to take the trouble of 
reading him even in an imperfect translation. It was only 
in the hands of those who served themselves heirs to 
G6ngora*8 style, without inheriting his genius, that ** cul- 
tlsmo ** became really laughable ; but it is manifestly unjust 
to charge the memory of the master with the follies of his 
weaker disciples. 

A BurieH of Leccionea Solemiuta^ or expository lectures on the Polu 
fetno^ Soledadea^ Pancgirico^ and Piraino y Tiahe was published by 
Polliccr in 1680 ; an Ihutracion y Vrftmsa de la Fdbula de Piramo 
y TiabCf by Saluxur Mardoncs, followed in 1 686 ; tliere is also a 
eomiiitintary on the entire works by Hulcedo C’oronol (1686-48). A 
gornl edition of the works of tlie "Andalucian I’indur'* (os G6iigora 
IS designated by Pellieer) is that of BruHsels (1659). The admirable 
labours of (Jhurton {Oontjuray an Hiaturical and Critical Eaaay on 
the Timea of Philip 111. and IV, of Spain^ with TranaUUiona, 1862) 
have made this obscure author easily accessible to the ^glish 
reader. 

GONIOMETER. Strictly speaking this name is appli- 
cable to any instrument, sucli as a mural circle, a theodolite, 
and 80 on, used for measuring an angle ; it is in reality, 
however, applied exclusively to instruments used for measur- 
ing the angles between the faces of crystals. The oldest 
instrument of the kind was invented by Carangeot, and con- 
sisted simply (>f a pair of rulers jointed together and fitted 
with a graduated circle for measuring the angle between 
their edges. A carpenter uses a somewhat similar instru- 
ment, not, it is true, for measuring, but for transferring 
angles, llie application of the principle of reflexion by 
Wollaston in 1809 converted the goniometer into an instru- 
ment of precision. His form, with a vertical divided circle, 
is still much used. The principle of reflexion is briefly 
this. The crystal is mounted so that it can be rotated 
about an axis parallel to the edge in which its two faces 
meet It is first placed so that a ray of light coming in 
some fixed direction (say, along the axis of a collimatorX 
when reflected .from one face, passes in another fixed direc- 
tion (say, along the axis of a telescope). The crystal is 
then turned till the ray reflected from the other face passes 



772 G 0 N - 

in the same direction as before. The angle through which 
the crystal has been turned is either 1 80^ + 2A or 180^ — 2A| 
where A is the angle between the faces. The introduc- 
tion of the fixed mirror by Degen and Lang, and of the 
horizontal circle with collimators, brought the instrument 
into its most modern form. Babinet, Malus, Mitscherlich, 
Haidinger, Von Lang, and others have contributed towards 
perfecting the instrument Kecently Professor W. H. Miller 
{PhiL Mag.y 1876) has described a new form of gonio- 
meter. In the paper quoted some useful details concern- 
ing the use of the instrument will be found. For further 
instructions how to use the goniometer the reader may refer 
to Phillips’s Mineralogy^ or Groth’s Phyiikaliache Kryitallo- 
g?aphie^ Abth. iii. The modem goniometer has so much 
in common with the spectrometer that it is unnecessary 
to describe it in detail here. See Speotboscope. 

QONSALVO. See Gonzalo. 

GONZAGA, or Gonzuque, an old princely family of 
Italy, which traces its origin bo the emperor Lothair, but 
first came into notice in the 11th century, after the over- 
throw of the imperial power in Italy, where they for some 
time disputed the sovereignty of Mantua with the Bouacosse. 
The long dispute was ended by the murder of Passerino do 
Bonacossiin 1328, after which the Gonzaga retained posses- 
sion of Mantua for four centuries. Their claims were in 
1304 confirmed to Ludovico I. (1267-1360) by Louis 
the Bavarian, who nominated him imperial vicar, and 
gave him also the sovereignty of Reggio and other towns. 
Petrino, youngest son of Ludovico, founded the countship 
of Novellara, which became extinct in 1728. The elder 
branch of the family was continued by Guido and his 
son Ludovico II., who, on his death in 1382, was succeeded 
by his brother Francesco. He was followed in 1407 by his 
son Giovanni Francesco (1394-1444), on whom, for his 
services in the Italian wars, the emperor Sigismund in 1433 
bestowed the title of marquis. Ludovico 111. (1414-1478), 
son of the preceding, sumamed, for what reason is not quite 
ceHain, the Turk, retained a body of troops which he granted 
on hire to neighbouring princes. The younger sons of this 
Ludovico, Giovanni Francesco and Rudolpho, founded the 
dukedoms of Gabioneta and Castiglione respectively, which 
were confiscated in 1692. The elder branch of the family 
was continued by Frederick L (1439-1484), whose son, 
Giovanni Francesco IL (1466-1019), was in 1494 appointed 
to the supreme command of the united Italian army against 
Charles VIII. of France, and on the 6th of J uly of the follow- 
ing year gained the victory of Fornovo, and took prisoner the 
bastard of Bourbon. His son, Frederick II. (1000-1540), 
received in 1530 the title of duke from Charles Y., and 
in 1536 the principality of Montferrat A younger son, 
Ferdinand, was the founder of the Guastella branch of the 
family, which became extinct in 1746. Of the succeeding 
members of the elder branch, the only notable one was 
Vincenzo L (1562-1612), to whom the Admirable Crichton 
was tutor, and by whom he was murdered from jealousy in 
1582. This branch became extinct in 1627 through the 
death of Vincenzo XL, sixth successor of Frederick II. The 
nearest heir was Carlo 1., duke of Nevers, who was recog- 
nized by the Mantuans, but his claims were contested by 
Ferdinand IL of Guastella, who had the support of the 
emperor Ferdinand IL In the war which followed, the 
duke of Nevers obtained the assistance of Louis XIIL of 
France, but in 1630 Mantua was captured and pillaged by 
the imperial troops, and the duke was forced to retire to the 
States of the ChurcL In 1631 a treaty was, however, con- 
duded between France and the emperor, by which the duke, 
on making submission, was reinvested with the duchies of 
Mantua and Montferrat Anna, a daughter of Carlo L, 
became wife of Edward, elector-palatine of the Rhine, and 
after playing a distinguished part at the French court, died 
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at Paris in 1684, leaving behind her a volume of interesting 
MemoirB (London and Paris, 1686). Carlo died in 1639, 
and was succeeded by his grandson Carlo IIL, who, on his 
death in 1665, was succeeded by his son Carlo IV. This 
duke married in 1670 Anna Isabella, eldest daa^tei;of 
Ferdinand duke of Guastella ; and on the death of Ferdi- 
nand in 1679, he endeavoured to obtain possession of that 
duchy, but was compelled to relinquish his claims to 
Vincenzo, a cousin-german of the deceased duke. He took 
part on the side of France in the Spanish succession war, 
and received a French garrbon into Mantua. After the 
defeat of the French he was placed under the ban by the 
emperor Joseph I., whereupon Victor Amadeus of &voy 
conquered Montferrat, and Austria, in agreement with 
France whom Carlo had offended, took possession of 
Mantua. On his death without issue in 1708, the dynasty 
of the Gonzagas of Mantua became extinct. 

GONZAGA, Thomaz Antonio (1744-1809), “the 
Portuguese Petrarch,” perhaps better known as Dibceu, was 
bom at Oporto in 1744, and received his early education 
there and at Bahia, where huB father, after having held vari- 
ous judicial appointments, became a member of th^e supreme 
court in 1759. Having completed his law studies at the 
university of Coimbra, which he attended from 1763 to 
1 7 68, Gonzaga in the latter year returned to Brazil, and after 
having acted for some years as juiz de fora or local magis- 
trate at Beja and elsewhere he ultimately was appointed 
a judge (ouvidor) at Villa-Rica in the province of Minas, 
where he highly distinguished himself it is said both by his 
administrative ability and by the many excellences of his 
private character. He appears before this time to have 
developed some talent for versification, and his literary 
tastes soon brought him into intimate association with 
Claudio Manoel, Alvarenga Peixoto, and other writers of 
the so-called Minas school ; but the love which makes the 
poet did not, in his own opinion at least, come upon 
him until he had made the acquaintance (about 1788) of 
D. Maria Joaquina Dorothea de Seizes, the “ Marilia de 
Dirceu ” to whom all his extant poems relate. He had 
just been nominated a member of the supreme court of 
Bahia, and was on the eve of bis marriage, when discovery 
was made of the treasonable plot of Minas, and he was 
arrested on suspicion of having been implicated in it. On 
merely circumstantial evidence, and that of a very incon- 
elusive kind, he was condemqed, 18th April 1792, to 
banishment for life toPedras de Angoche, a sentence which 
was afterwards commuted to one of ten years’ exile at 
Mozambique. Here he made some effort to practise as an 
advocate, but he never recovered from the wearing-out de- 
pression into which be had been thrown by his cruel lot ; 
an attack of nervous fever undermined his health, and 
after years of an ever-deepening melancholy, which occa- 
sionally alternated with fits of acute mania, he died in 
1809. 

His collection of noems, entitled Marilia de JJirceu, consisU of 
two parts. In the first of these, the charms of Manlia and his own 
happiness in the love he bean to her are his endlessly varied theme. 
The second, written during his imprisonment, is full of laments 
over his terrible fate, protestations of his innocence, and many fine 
expressions of the support and comfort ho still finds ifi the remem- 
brance of his love. Almost everywhere these lyras” plainly enough 
betray a conscious imitation of Petrarch or otlier moaols ; out they 
also exhibit an imaginative charm, a naturalness and delicacy of 
feeling, a harmoniousness of diction, and a gracefulness of versification 
which, in the unauimona opinion of competent critica, entitle them 
to rank among the best love lyrics in the langna^ In Brasil their 
popularity, perhaps aided by feelings of sympathy for their unfor- 
tunate author, has from the first very great The editions are 
very numerous, the best probably being that of J. M. P. da 8ylva 
which is accompanied with an historical and biographical introdne- 
tion (1840). A critical notice, along with aeleotums from the poems 
of Gonzaga, will be found in Wolfs Bridl LiUiraire (1868). They 
have been translated into French by Monglave and Chalas (1826^ 
into Spanish by Vedia, and into Italiaii by Rnacalla. 
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(K)NZALO DE BEBCEO, mystio and didactic poet, 
and one of the earliest names in Castilian literaturei was 
parish priest at Beiceo, near San Domingo de la Calsada, 
ID the province of Burgos, and lived, it is believed, daring 
tl^ first sixty years of the 1 3th century. His works, which 
are reprinted in the Poetiaa CoBtdlanas AnterioreB al i^iglo 
XV. of Sanches, amount to upwards of 13,000 lines of 
verse, chiefiy in rhymed quatrains. The subjects chosen 
for treatment are the Lives of San Domingo de Silos, Santa 
Oria, and San Millan ; the Sacrifice of the Mass \ the 
Miracles, Glories, and Pains of the Blessed Virgin; the 
Signs of the Day of Judgment ; and the Martyrdom of San 
Lorenso. Apart from the interest which attaches to them 
in the eyes of the literary and ecclesiastical archseologist, 
they have little to attract the modern reader. The m onotony 
of their ** sermo pedestris ** is but seldom relieved by any 
touches of poetical genius; in some places, however, as 
Ticknor remarks, there is a simple-hearted piety that is 
very attractive, and in others a power in stoiy telling 
that is very striking. The poem on the Miracles of the 
Virgin, which is the largest, is also the most curious ; but 
that upon the Signs of the Last Day is often very solemn, 
while the Mourning of Maiy at the Cross breathes such a 
childlike spirit of gentle, faithful, credulous devotion as 
enables one to realize with some vividness many of the 
best characteristics of the religious life of the time. 

See Ticknor, Historic of Spaninh Literature ; and Cams, VarsteU 
lung der Spaniachen Literatur (1846); also Dunham’s History of 
Spain and Portvgalf voL iv. (1832). 

GONZALO FERNANDEZ Y AGUILAR (1453- 
1515), commonly known as Gonsalvo de Cordova, El Gran 
Capiton (*'The Great Captain”), was bom at Montilla 
on the 16th of March 1453, and in his fifteenth year was 
presented to Queen Isabella at Segovia, where his manly 
beauty, his graceful manners, and his soldierly accomplish- 
ments speedily made him conspicuous in the court. Ho 
first saw active military service in Portugal under Alonzo 
de Cardenas, and gained special praise for his conduct on 
the battlefield of Albuera in 1479. In the protracted 
Moorish war begun in 1481, be served with distinction in 
various capacities, and was finally employed to conduct the 
peace negotiations with Abdallah. For his efficient services 
in this business he was rewarded with a pension and a grant 
out of the conquered territory (1492). When, in con- 
sequence of the advance of Charles VIII. into Italy, a 
Spanish expedition was decided upon in 1495, Gonzalo was 
selected for the chief command ; and although at Seminara 
near Reggie, through the interference of the friendly Ferdl- 
. nand of Naples, he lost the battle (it was the only occasion on 
which he ever was defeated), be gained in reputation both for 
prudence and for bravery. In spite of his subsequent suc- 
cesses in Lower Calabria, the campaign of this year closed 
with indecisive results ; but in the opening of the following 
season, he still further Increased his fame by bis brilliant 
surprise and capture of Laino, and by his junction with the 
Neapolitan forces before Atella, after an arduous march 
through hostile territoiy. It is most commonly, and with 
most probability, said to have been on this occasion that he 
received the honourable title of El Gran Capitan, by which 
the Spaniards still delight to designate him. The conquest of 
Calabria having been thus rapidly achieved, be, at the pope’s 
invitation, proceeded to clear Ostia of the French garrison 
by which it had been held, and shortly afterwards entered 
Home itself, where he was greeted by the populace as 
** deliverer of the city.” The object of his expedition, the 
total expulsion of Hie French from Neapolitan territory, 
having been fully attained, he, in August 1498, return^ 
to Swn, where hid was received with the utmost enthusiasm 
by m classes, the king publicly declaring that the reduction 
of Naples, mi the humiliation inflicted on the French, 
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reflected more lustre on his crown than the conquest 
of Granada. After having, early in 1500, efficiently Co- 
operated with Tendilla in putting down the Moorish insur- 
rection in the Alpqjarras, Gonzalo, in May of the same year, 
took command of an armada designed to operate on the 
coast of Sicily and in the Levant, and generi^y to uphold 
the influence of Spain. In conjunction with the Venetian 
admiral he stormed St George in Cephalonia, in January 
1501 ; and soon afterwards returning to Sicily, commenced 
operations against Frederick in accordance with the treaty 
concluded between France and Spain for the partition of 
Naples. The whole of Calabria was occupied in less than 
a month, with the exception of Tarento, which did not sur- 
render until March 1502. On the outbreak of hostilities 
between France and Spain in J uly of the same year, Gon- 
zalo was compelled to fall back upon Barletta, whence, after 
having sustained a memorable siege of nearly ten months, 
he sallied in April 1503, and coming upon the French troops 
at Cerignola, inflicted on them a disastrous defeat, which at 
once made him master of the city of Naples and of the 
greater part of the kingdom. A subsequent victory at the 
bridge of Garigliano (29th December 1503) gave him Gaeta, 
and terminated the war. For more than three years he 
continued to act with popularity and efficiency at Naples 
as Ferdinand’s viceroy ; but the jealousy and distrust of 
that somewhat narrow-minded monarch led to bis recall in 
1507, and to his subsequent retirement from court shortly 
afterwards. The remainder of his days wore passed on his 
estate at Loja, where, in the midst of preparations for a 
voyage to Flanders, he was seized with a fever, of which he 
died, 2d December 1515. 

Tht^ life of 'Hhi* great captain” has Im^us rather a favoiiriU‘ sub- 
jent with lit<‘mry men, having been traated by Giovio in his Vitas 
niuatrium Virorum, and by Quintana in his Hspaflolea Cilehres, as 
wdl OH by Klorian {Oonmlve de CordoWt ou Orenade lieetmguisef 
1791), Da]K)ni*ot {Hintoire dc Ovnmlve de Oordoue^ 1714), and an 
anonymous author, Momotimes sui)iH)H«d to \hs IMilgar {Cr&nica del 
Oran Capitan^ 1684). A skilhil and judicious uso of all thcs<* 
sources has been made by Picscott in his IJ iatary of the Jinign of 
Ferdinand and JaabeMa^ wlicre the purity, giuit^rosity, and loyalty 
of the private clmructer of Gonzalo, us well as ilui coolness, sobriety, 
and energy of his military genius, an* very fully and vividly illus- 
trated. 

GOOD, John Mason (1764-1827), a writer on medical, 
religious, and classical subjects, was born May 25, 1764, at 
Epping, Essex, where his father, the Rev. Peter Good, was 
Independent minister. After receiving his education in the 
seminary conducted by his father, he was, at about the age 
of fifteen, apprenticed to a surgeon-apothecary at Qospo^ 
111 1783 he went to London to prosecute bis medical studies, 
and in the autumn of 1784 he commenced practice as a 
surgeon at Sudbury in Suffolk. Through an obligation 
rendered to a friend he, in 1792, got into pecuniary embar- 
rassment, and, with a view to surmount Lis difficulties, he 
removed in 1793 to London, where he entered into part- 
nership with a surgeon and apothecary who enjoyed an 
extensive practice. In Noveml^r of the same year he was 
admitted a member of the college of surgeons. On account 
of disagreements with his colleague, the partnership was 
soon afterwards dissolved, and to increase his income he 
now devoted more of his attention to literary pursuits. 
Besides contributing both in prose and poetry to the Ana^ 
Ijftical and Critical EevieviBf and the British and MoniUy 
Magazines^ and other periodicals, he is the author of a large 
number of works relating chiefly to medical and religious 
subjects. In 1794 he became a member of the British 
Pharmaceutical Society, and in that connexion, and esp^i- 
ally by the publication of his work, A Hidory of Medicine^ 
he did much to effect a greatly needed ^orm, in the 
profession of the apothecaiy. In 1 820 he took the diploma 
of M.D. at Marischal College, Aberdeen. He died, January 
2, 1827. Dr Good was not only well versed in classical 
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literatorei bat was acquainted with the principal European 
and also with Peraian, Arabic, and Hebrew. Hia 
prose works display wide erudition and considerable intel- 
lectual vigour, and contain much interesting and carious 
information ; but their style is dull and tedious, and they 
are now very generaUy forgotten. His poetry never rises 
above pleasant and well-versified commonplace. 

The following aro his principal writings ifarto, an elegiac ode, 
17S6 ; Dimaea qf Priatma am Poorhouaaa^ 179fi ; HiaAory of Medi- 
cine, 1795; Pariah WoMwaaaa^ 1798; 8(mg of Soriga^ tranaUUed 
from iha Helrew^ noUh notea critical and explanatory^ 1808; TrU 
umph of BrUavOt an Ode^ 1808 ; Memoirs of the Life and Writings 

Alex, Oeddea^ LL.D,^ 1808; The Nature qf Things: a IHdactie 
translated from the Latin of Titus Lucretivs Carua^ wUh the 
original text and notes philologieat and explanatory^ 1805-7, 2 vols. 
4to, which ia still of considerable value for its ])arallel passages and 
quotations both foom European and Asiatic languages ; Oratnon on 
the Strveture and Physiology qf Plants^ 1808; Essay on Medical 
Technology ^ 1810 ; The Bock of Job literally iranslaUd^ kc,, 1812 ; 
The Study of Medicine^ 1822, 4 vols. 8vo, 3d ed. in 1832, edited by 
Dr Samuel Cooper; and The Book of Nature^ 1826, 8 vols. See 
Memoirs bv Olinthus Gregory, LL.l)., 1828, and a bionaphical 
sketch in the OenUeman's Siagaxine for March 1 827. His Thoughts 
for all Seasons, in Prose and Verse, was published, with a short 
biographical sketch, in 1860. 

GOOD FRIDAY, the usual English name for the day 
observed throughout a great part of Christendom as the 
anniversaiy of the passion and death of Christ In the 
Greek Church it has been or is known as wdo^a [orav- 
piort/ioy], nupeuTKevq, vapeurKtvq fieyaXq or ayCa, atorqpta or 
ra (TwfrqpuL, ^p,€pa rov aravpov, while among the Latins the 
names of most frequent occurrence are Pascha Cruets, Dies 
Dominicffi Passionis, Parasceve, Feria Sezta Paschce, Feria 
Sexta M^jor in Hierusalem, Dies Absolutionis. It was 
called Long Friday by the Anglo-Saxons^ and Danes ; in 
Germany it is sometimes designated Stiller Freitag (com- 
pare Greek, cjSSofiAs avpaKroq ; Latin, hebdomas inofficiosa, 
non laboriosa), but more commonly Charfreitag. The 
etymology of this last name has been much disputed, but 
there seems now to be little doubt that it is derived from the 
Old High German chara, meaning suffering or mourning. 

The origin of the custom of a yearly commemoration of 
the crucifixion is involved in some obscurity. It may be 
regarded as certain, indeed, that among Jewish Christians 
it almost imperceptibly grew out of the old habit of annu- 
ally celebrating the Passover on the 14th of Hisan, and of 
observing the 'Mays of unleavened bread,” from the 15th 
to the 21st of that month. In the Gentile churches, on the 
other hand, it seems to be well established that originally 
no yearly cycle of festivals was known at all The weekly 
observance of the dies dominica, however, became universal 
at a very early date ; and the practice of giving special 
prominence to Easter Sunday (the first Sunday after the 
l4th of Nisan), as well as that of keeping a previous fast 
of considerable rigour, though of indeterminate duration, 
had established itself in Egypt and in the Western churches 
at least by the middle of the 2d century. The accounts 
which have been transmitted by Eusebius, Socrates, and 
Epiphanius of the paschal controversies, which began to be 
agitated about 160 a.d., are obscure on many points — so ob- 
scure, indeed, as to suggest doubts whether these historians 
had altogether comprehended the questions under dis- 1 
cussion. So much, however, is clear, that Occidental feeling 
had even then begun to take great offence at the prevailing 
Eastern practica In Asia Minor, Syria, and Mesopotamia, 
the 14th and 16th of Nisan were specially observed, alto- 
gether irrespective of the day of the week, and for t^ 
apostolic sanction was urged by Folycarp ; but Anicetus of 
Rome, with great earnestness, though stiU with deference, 
plead^ immemorial usage for the custom of observing a 

^ See Johnson’s OoUeciion qf Eoeleaiaatical Laws (vol. i., anno 957) : 
Hottsel ought not to be hallowed on Long Friday, because Christ 
suibred for ns on that day.’' 
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Friday and Saturday fast followed b^ an Easter Sunday 
feast As the Western churches gained in influence, the 
practice of tolerance became increasingly difficult ; alr^y 
in 190 A.D. we And Victor of Rome insisting on the con- 
formity of Polycrates of Ephesus, and proclaiming the con- 
tumacious Asiatics to be out of communion (dKowtaviqrov^). 
To secure uniformily in this matter was one of the objects 
for which the council of Nice was convened in 325; no 
canon, however, was framed by the fathers there assembled, 
but it was recommended in a circular letter that Easter 
(irooxa) should invariably be observed on a Sunday, and 
that the passion should, with equal regularity, be com- 
memorated on Friday. Considerable progress towards the 
compulsory establishment of a uniform paschal usage was 
made in the years immediately following; thus, by a canon 
of the council of Antioch (341), the followers of the Oriental 
use were laid under severe ecclesiastical censures ; in thb 
decrees of that of Laodicea (361) the ominous word aipearct 
is heard (atpeert^ rwr raaerapmcas^KartrUr ) ; while In the 
Theodosian Code (xvi. 5, 9 ; 6, 6 ; 10, 24), the Quartodeci- 
mans are formally rank^ among the other heretics whose 
error is to be visited with civil pains and penalties. 

From the earliest period of its observance, the day was 
marked by a specially rigorous fast, and also, on the whole, 
by a tendency to greater simplicity in the public services of 
the church. Prior to the 4th century there is no evidence 
of non-celebration of the eucharist on Good Friday ; but 
after that date the prohibition of communion became com- 
mon. In Spain, indeed, it became customary to close the 
churches altogether as a sign of mourning ; but this practice 
was condemned by the council of Tol^o (633). In the 
Romish Church the Good Friday ritual at present observed 
is marked by many special features, most of which can be 
traced back to a date at least prior to the close of the 8th 
century (see the Ordo Romanus in Muratori's Liiurg, Horn, 
Vet,). The altar and officiating clergy are draped in black, 
this being the only day on which that colour is permitted. 
Instead of the epistle, sundry passages from Hosea, Habak- 
kuk. Exodus, and the Psalms are read. The gospel for the 
day consists of the history of the passion as recoded by St 
John. The reading of this is followed by bidding prayers 
for the peace and unity of the church, for the pope, the 
clergy, all ranks and conditions of men, the sovereign, for 
catechumens, the sick and afflicted, heretics and schismatics, 
Jews and heathen. Then follows the "adoration of the 
cross ” (a ceremony said to date back to near the time of 
Helena’s "invention of the cross”); the hymns Fange 
Lingua and Vexiila Regia are sung, and the reserved host 
brought out and partaken of by the priest In many Roman 
Catholic countries, bs, for exampl^ in Spain, it is usual with 
the faithful to spend much time in the churches in medita- 
tion on the "seven last words” of the Saviour ; no carriages 
are driven through the streets ; the bells and organs are 
silent; and in every possible way it is sought to deepen the 
impression of a profound and universal gri^. In the Greek ^ 
Church also the Good Friday fast is excessively strict ; as 
in the Roman Church, the passion history is r^ and the 
cross adored ; towards evening a dramatic representation of 
the entombment takes place, amid open demonstrations of 
contempt for Judas and the Jews. In Lutheran churches 
the organ is silent on this day; and altar, font, and pulpit 
are draped in bkdc, as indeed throughout Holy Week. In 
the Church of I jl n ghmd the history of the passion from the 
gospel according to ^din is also read ; the coUects for the 
day are based npon the bidding prayers which are found in 
the Ordo Romanus. 

GOODRICH, Samuel Gribwolb (1798-18v0), an 
American author better known under the pseudonym of 
Peter Parley, was the son of a Congregational minister, and 
was born at RidgefleU, Oonnectieut, August 19, 1793. In 
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1814 he oommenoed buaineBS as a publisher in Hartford. 
He visited Europe in 1823-4, and on his return to ^ertca 
removed to Boston, where from 1828 to 1842 he published 
an illustrated journal, the Toktn^ to which he was a frequent 
contributor both in prose and verse. A selection from these 
contributions was published in 1841 under the title 
/rofii a Student' 8 Window, In the same year he established 
Muieurn^ which he continued to edit till 1854. In 
1827 he commenced, under the name of “ Peter Farley,** his 
series of books for tlie young, which, embracing geography, 
biography, history, science, and miscellaneous talcs, num- 
ber^ in 1857 as many as 170 volumes, of which about 
7,000,000 had been sold, and 300,000 were being sold 
annually. In 1858 he published Recolltciiom of a Lfeiimty 
which contains a list both of the works of which be was the 
author and of the spurious works published under his name. | 
By his writings and publications he amassed a large fortune. 
In 1838 he was chosen a member of the senate of Massa- 
chusetts, and in 1851 he was appointed consul to Paris, 
where he remained till 1855, taking advantage of his stay 
to have several of his works translated into French. After 
bis return to America he published, in 1859, llktory of the 
Animal Kingdom. He died at New York, May 9, 1860. 

OOODSIB, John (1814-1867), anatomist, born at 
Anstruther, Fife, March 20, 1814, was the son of Dr John 
Goodsir, and grandson of Dr John Goodsir of Largo. He 
was educated at the burgh and grammar schools of liis 
native place, and at the university of St Andrews. He 
served an apprenticeship for a short time to Mr Nasmyth, 
the eminent dentist, but the higher studios of medicine and 
surgery were more to his liking, and, under the fascinating | 
impulsion of the lectures of Dr Knox, anatomy, descriptive, 
surgical, and pathological, became his hobby, — the work of 
Caros giving the first impetus to his investigations in 
developmental anatomy. From his mother he had imbibed 
a love of art, and his sketches and casts and methodical 
demonstrations were the admiration of his fellow students. 
In Dr Knox*s rooms he made the acquaintance of Edward 
Forbes, the naturalist. Goodsir also worked under M r Rymc, 
Professor Christisoii, Dr John Macintosh, Professor Kobert 
Jameson, Dr Thomas Hope, and Dr Graham. His earliest 
scientific paper was on the snail, — a novel, elaborate, and 
highly illustrated treatise. In 1835 he became a licentiate 
of the Royal College of Surgeons, Edinburgh. After aiding 
Mr Nasmyth, he joined his father in practice at Anstruther. 
Three years later he communicated to the British Associa- 
tion a paper on the pulps and sacs of the human teeth, his 
researches on the whole process of dentition being at this 
time distinguished by their completeness. He had already 
commenced the formation of a naturah history museum, 
which attracted many visitors, — the habits of animals, from 
the pol^e to the ape, possessing an irresistible charm for 
him. The results of his studies in natural history were 
laid before the Society of St Andrews, at the request of 
whose president. Sir D. Brewster, he furnished an account 
of ci/ut, reading to the society in 1840 his views on the 
cephalic terminatirn of the sympathetic nerve. The ich 
thyolites of the Concerres quarry had not escaped him; and 
we find him now foreshowing his diversified knowledge in 
essays on the eye of the cephdopodous mollusks, in descrip* 
tions of his dr^ging exp^itions with Edward Forbes, and 
in his lectures at Cupar on the conditions of health. On 
the nomination of Forbes, he was in 1838 elected to the 
famous coterie called the Universal Brotherhood of the 
Friends of Truth,” which comprised artists, scholars, 
naturalists, and others whose relationship became a potent 
inflnence in science. Goodsir was a noble example of the 
brotherhood, which sought to bind man to man in ties of 
home and friendship, love and pood will Goodsir and 
Forbes worked toge^er at marine jxK^logy, but human 
• 


anatomy, pathology, and morphology formed Goodsir's chief 
study. Tile connexion of these two men was illustrated h 
a paper read at the British Association in 1840 on Pdomia^ 
and farther researches on the British CUiograda, In that 
year Goodsir became a member of the Wernerian Society, 
contributing several papers, some jointly with Forb^ 
Professor Jameson was the president, which may account 
for the greater part of Goodsir’s studies in comparative 
anatomy from 1840 to 1847 being imparted to its members. 
In 1841 he joined' the Edinburgh Botanical Society, holding 
the office of secretary from 1842-48, when he was chosen 
vice-president. In 1840-42 ulcers and abscesses and 
continued fever, in cases of which he advocated the deple- 
tive system, occupied his attention. He had associated 
himself with the Royal Medical Society in 1833, and was 
in 1841-42 elected the senior president, at the same time 
becoming president of the Anatomical and Physiological 
Societies, to which he submitted his studies on the struc- 
ture of the liver and kidneys. A member of the Royal 
Physical Society in 1841, he read his papers on the develop- 
ment of the skeleton in the series of invertebrate animals ; 
in 1849 he was elected president, remaining in office 
till 1852. Ilis own estimate of his work at this period was 
represented to the Royal College of Surgeons of Edinburgh 
on his candidature for the post of conservator of the 
museum. He stated that he had practised eveiy de- 
partment of preparation and consorvutiun, that he had con- 
siderable experience in modelling in clay, plaster, and wax, 
and in the use of inicruHcope and pencil, and that his own 
collection of preparations in human, comparative, and 
morbid anatomy exceeded 400 examples. He succeeded 
Macgillivray in Af>ril 1841, giving lectures on the subjects 
illustrated by the museum. Goodsir rested no small part 
of his reputation on bis knowledge of the anatomy of 
tissues. In his lectures in the theatre of the college in 
1842-43 he evidenced the largeness of his observation of 
cell-life, both physiologically and pathologically, advocating 
the importance of the cell as a centre of nutrition, and 
pointing out that tho organism is subdivided into a number 
of de]»artments. Virchow recognized his indebtedness to 
these discoveries by dedicating his Celfukir rathologie to 
Goodsir, tis ** one of the earliest and most acute observers 
of celMifo.” In 1843 Goodsir obtained the post of curator 
in the university of Edinburgh ; the following year he was 
apinunted demonstrator of anatomy to Professor Monro, 

; and in 1845 curator of the entire museum. He elucidated 
I about this time much tliat hod been obscure in digestion, 

I in parasitic formation and in the secreting structures. He 
fully confirmed the supposition that cells are the structures 
I which perform the process of secretion, and that the func- 
tions of nutrition and secretion are essentially alike in their 
nature. His views on the nucleated cell as the great agent 
in absorpti.>n, nutrition, and secretion are established data 
in the science of physiology. In 1846 Goodsir was elected 
to the anatomical chair in the university of Edinburgh, his 
highest ambition being thus satisfied. The same year the 
Royal Society of London enrolled him as a fellow. All 
his energies were now devoted to the perfection of the 
J science of anatomy; and his system of teaching was regarded 
as the best that ever regulated the anatomic^ department 
of any British university or medical sebooL 

Human myology was his strong point; no one had 
laboured harder at the dissecting-table ; and he strongly 
emphasized the necessity of practice as a means of research. 

I He believed that anatomy, physiology, and pathobgy could 
, never be properly advanced without ^ily consideration and 
‘ treatment of disease. In 1848 he became a fellow of the 
, Royal College of Surgeons, and in the same year he 
joined the Highland and Agricultural Society, acting ai 
I chairman of the veterinaiy department, and advising on 
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Btfietly agrioulfcoral matten. In 1847 he delivered a aeries 
of systematic lectnrea on the comparative anatomy of the 
invertebrate; and, about this period, as member of an 
nsthetic club, he wrote papers on the natural principles 
of beauty, the aesthetics of the ugly, of smell, the approba- 
tion or disapprobation of sounds, and other refinements. 
Owing to the falling health of Professor Jameson, Ooodsir 
was induced to deliver the course of lectures on natural his- 
tory during the summer of 1853. It was mainly zoological, 
and included the psychological conditions of man as com- 
pared with the brute, and the highest exercise of the human 
faculties — perception, logic, and science. These lectures 
are among the TMmorabilia of the university ; but the in- 
finite amount of thought and exertion which they cost 
broke the health of the lecturer. Goodsir, nevertheless, 
persisted in work till 1853, when the necessity for rest 
urged itself with painful force. A sojourn on the Continent, 
though it refreshed, could not rid him of incipient paralysis, 
the common penalty for overtaxing powers. The death of 
Forbes in 1854 was a sore trial to Ooodsir, and though 
other friends were numerous, the firm attachment of this 
man could not be replaced. Goodsir persevered in his 
labours, writing in 1855 on organic electricity, in 1856 
on morphological subjects, and afterwards on the structure 
of organized forms, — his speculations in the latter domain 
giving birth to his theory of a triangle as the mathematical 
figure upon which nature had built up both the organic and 
inorganic worlds. The fundamental principle of form he 
conceived to exist within the province of crystallography, 
and to be discernible by a close study of the laws of that 
science. As he believed that every cell had a parent cell, 
or a mother,” so he argued there was an umbilicus or 
centre in everything. He regarded man as simply a con- 
glomerate of cells, rising up, maturing, and decaying. He 
saw in the growth and form and finished structure of man 
a tetrahedron, — man, a physical being and a form divine, 
but a crystal in his stmctural entity and arrangement. 
(Joodsir hoped to complete the triangle theory of formation 
and law as the greatest of his works. In his lectures on 
the skull and brain he held the doctrine that symmetiy of 
brain had more to do with the higher faculties than bulk 
or form. Goodsir was still working out these higher 
studies when death ended his labours. He expired at 
Wardie, near Edinburgh, on the 6th of March 1867, in the 
same cottage in which his friend Edward Forbes died. 
Goodsir’s anatomical lectures are remarkable for their solid 
basis of fact ; and no one in Britain took so wide a field 
for survey, or marshalled so many facts for anatomical 
tabulation and synthesis. 

See Amfoniieal Metnoirs of John Goodsir, edited hy IV, 

Turner ^ with Memoir hy H. Lonbdak, M,D , Edinb. 1868, 

2 yola., in which Ooodsir’a lectures, addresses, and writings are 
mntomized; ProeeMimjs of the Roy. Soc* of Lond,^ vol. iv., 1868; 
Transactions of the Botanical Boc. Edin,, 1868, vol. ix. (T. N.) 

GOODWIN, Thomas (1C00-1G79), a prominent English 
divine of the later Puritan period, was born at Kollcsby, 
Norfolk, on the 5th of October 1600, and a little before 
the completion of his thirteenth year was enrolled a student 
of Christ’s College, Cambridge, where in 1616 he pro- 
ceeded to the degree of B.A. In 1619 he removed to St 
Catherine’s Hall, and there in 1620 he was chosen fellow. 
In 1625 he was licensed a preacher of the university; and 
three years afterwards he became lecturer of Trinity Church, 
to the vicarage of which he was presented by the king in 
1632. Harassed by the interferences of his bishop, who 
was a zealous adherent of Laud, he resigned all bis prefer- 
ments and left the university in 1634. He then seems to 
have lived for some time in Loudon, where in 1638 he 
married the daughter of an alderman ; but, in the follow- 
ing year, he found it expedient to withdraw to Holland, 
and for some time was p«uitor of a small congregation of 


English merchants and refugees at Amheim. Returning 
to I^ndon soon after Land’s impeachment by the Long 
Parliament, he ministered for some years to an Independent 
congregation in the parish of St Dunstan’s-in-the-East, and 
rapidly rose to considerable eminence as a preacher;* in 
1643 he was chosen a member of the Westminister 
Assembly, and at once identified himself with the Con- 
gregational party, generally referred to in contemporary 
documents as “ the dissenting brethren.” He frequently 
preached by appointment before the Commons, and in 
January 1650 his talents and learning were rewarded by 
the House with the presidentship of Magdalen College, 
Oxford, a post which be held until the period of the 
Restoration. He rose into high favour with the Protector, 
and ultimately became somewhat prominent among bis 
more intimate advisers. From 1660 until his death, which 
occurred on the 23d of February 1679, he lived in I^ndon, 
and devoted himself exclusively to theological study and to 
the pastoml charge of a small congregation which bis piety 
and intellectual abilities hod attached to him. 

The works published by Goodwin during his lifetime consist 
chiefly of sermons printed by order of the House of Commons ; but 
he was also associated with Nye and others in the preparation of 
xXxfi Apologeticall Narration His collected writings, which 

include expositions of considerable portions of the Epistle to the 
Ephesians and of the Apocalypse, were published in flve folio 
volumes between 1681 and 1704, and have recently been reprinted 
in twelve 8vo volumes (Edin. 1861-66). Characterized by great 
yet one-sided reading, remarkable at once for the depth and for the 
narrowness of their observation and spiritual experience, often 
admirably thorough in their workmausliip, yet in style prolix to a 
degree that, by modem readera at least, is sometimes found to he 
almost intolerable, — they fairly exem]ilify both the merits and 
the defects of the special school of relimous thought to which they 
belong. Oalamy’s estimate of GoodwiiT s qualities may be quoted as 
both friendly and just. was a considerable scholar and on 

eminent divine, and had a very happy faculty in descanting upon 
Scripture so as to bring forth surprising remarks, wliich yet gene- 
rally tended to illustration.” A memoir, derived from his own 
papers, by his son is prefixed to the fifth volume of his collected 
w'orks; as a ** patriarch and Atlas of Independency” ho is also 
noticed by Wood in the Athmat Oxonienaes, A somewhat amusing 
sketch, from Addison’s point of view, of the IHintan president of 
Magdalen^s is to bo met with in No. 494 of the Spectator. 

GOOJEllAT. See Gujarat. 

GOOLE, a market town and river-port of England, West 
Riding of Yorkshire, is situated on the right bank of the 
Ouse, 25 miles W. of Hull, on the Hull and Doncaster 
Railway, and at the eastern terminus of the Wakefield^ 
Pontefract, and Goole branch of the Lancashire and York- 
shire Railway. About a mile north of Goole the Ouse is 
crossed by a railway swing bridge, worked by hydraulic 
power. Until it was made a bonding port in 1829, Goole 
was an obscure hamlet; but since the erection shortly 
afterwards of commodious docks, it has steadily advanced 
in prosperity. The harbour, 250 feet long and 200 wide, 
cnmmum'cates by gates with the wet docks, which consist 
of the ship dock 700 feet by 200, with a depth of 18 feet^ 
the railway dock 600 feet by 200, and the steamship dock 
900 feet by 150. The town is well built, and possesses » 
fine modem parish church in the Perpendicular style, a 
^man Catholic chapel in the Early English style, a neat 
custom-house, a market hall, a handsome courthouse, a 
union poorhouse, public, free, and national schools, and 
extensive warehouses for grain and other goods. Tbo 
number of British ships that entered the port in 1877 was 
1686, with a tonnage of 298,150; of foreign ships 62, 
with a tonnage of 16,399. The number of British ships 
that deared was 2642, with a tonnage of 342,727 ; of 
fon^ ships 64, with a tonnage of 17,038. There is 
ragiwirstef^ communication with London and the prin- 
dpil Ocmtinental ports. The chief exports are coaL 
woollen goods, Mid machinery; and the chief imports, 
butter, fruit, indigo, logwood, timber, and wooL ThP 
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industriefi include the mauufacture of alum^ sugar, ropes, and 
^^picultnral instruments, and iron-founding. Shipbuilding 
is also carried on, and there is a large dry dock, and a 
patent slip for repairing vessels. The population in 1871 
was 7680. 

tJOOSANDER See Meroanseb. 

GOOSE (Anglo-Saxon, the general English name 
for a considerable number of birds, belonging to the Family 
AiMOidas of modem ornithologists, which are mostly larger 
than Ducks and less than Swans. Technically the word 
Goose is reserved for the female, the male being called 
Gkmder (Anglo-Saxon, Gandra), 

The most important species of Goose, and tbo type of the 
genus Anser, is undoubtedly that which is the origin of our 
well-known domestic race, the Anaer fenia or A. nnerais of 
most naturalists, commonly called in English the Grey or 
Grey Lag' Goose, a bird of exceedingly wide range in the 
Old World, apparently breeding where suitable localities ore 
to be found in most European countries from Lapland to 
Spain and Bulgaria. Eastwards it extends to China, but 
does not seem to be known in Japan. It is the only species 
indigenous to the British Islands, and in former days bred 
abundantly in the English Fen-country, where the young 
were caught in largo numbers and kept in a more or leas 
reclaimed condition with the vast flocks of tame-bred Geese 
that at one time formed so valuable a property to the 
dwellers in and aroui\d the Feus. It is impossible to deter- 
mine when the wild Grey Lag Goose ceased from breeding 
in England, but it certainly did so towards the end of the 
last century, for Darnell mentions {Rural iii. p. 242) 

his having obtained two broods in one season. In Scotland 
this Goose continues to brued sparingly in several parts of 
the Highlands and in certain of the Hebrides, the nests 
being ^nerally placed in long heather, and the eggs seldom 
exceeding flve or six in number. It is most likely the birds 
reared here that are from time to time obtained in England, 
for at the present day the Grey Lag Goose, though once 
so numerous, is, and for many years has been, the rarest 
apecies of those that habitually resort to the British Islands. 
The domestication of this species, as Mr Darwin remarks 
{AnimaU and PlarUa under Domestication, i. p. 287), is 
doubtless of very ancient date, and yet scarcely any other 
animal that has been tamed for so Jong a period, and bred 
so largely in captivity, has varied so little. It has increased 
greatly in sixe and fecundity, but almost the only change 
in plumage is that tame Geese lose the browner and darker 
tints of the wild bird^ and are invariably more or less 
marked with white — being often indeed wholly of that 
colour.^ The most generally recognized breeds of domestic 
<36686 are those to which the distinctive names of Kmdcn 
and Toulouse are applied ; but a singular breed, said to 
have come from Sebastopol, was introduced into Western 
Europe about the year 1856. In this the scapulars are 
elongated, curled, and spirally twisted, having their shaft 

^ The meaning and derivation of thiH word Lag had l(jng been a 
pimle until Prof. Skeat snggehted {tHa, 1870, p. 301) thatitiiigiiifle<l 
late, last, or mIow, as in laggard, a loiterer, lagman, the last uian, 
lagteelh, the posterior molar or “ wisdom ” teeth (os the lost to | 
appear), and Utgclock, a clock that is behind time. Thus the Grey j 
Lag Qooee is the Grey Goose which m England when the name was 
given waa not migratory but lagged behind the other wild species at 
the season when they betook themselves to their northern breeding- 
quarters. In connexion with this word, however, must l>e noticed the 
curious fact mentioned by the late Mr Rowley (Om. MofcdL, iii. p. 
213), that to this day the flocks of tame Geeso in Lincolnshire are 
urg^ on by their drivers with the cry of ** Lag*em, Leg^em.*’ 

* From the times of the Bomans white Geese have been held in 
great estimation, and hence, doubtless, they, have been preferred os 
breeding stock, but the practice of plucldng Geese alive, continued for 
■0 many centnries, has not improbably also helped to perpetuate this 
variation, for it is well known to many bird-keepers that a white 
feather is often produced in place of one of the colour that has 

been polled out 
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transparent, and so thin that it often splits into fine filar 
ments, which, remaining free for an inch or more, ofUbn 
coalesce again.^ 

The other British species of typical Geese are the Bean- 
Goose {A,9egetum\i}io Pink-footed (A. 6rac4^A|fncAiM), and 
the White-fronted (A. albifrona). On the continent of 
Europe, but not yet recoguized as occurring in Britain, is 
a small form of the last (A. erythropna) which is known to 
breed in Lapland. All these, for the sake of discrimination, 
may be divided into Uvo groups — (1) those having the 
** nail ” at the tip of the bill white, or of a very pale flesh 
colour, and (2) those in which this ** nail ” is black. To 
the former belong the Grey l^ig Goose, as well as A. a/6^ 
frogu and A. eryihro^ma, and to the latter the other two. 
A. cUbifrona and A. e^^pthmpiia, which hardly difler but in 
size, — the lost being not much bigger than a Mallard {Anaa 
hoackaa)^ — may be readily distinguished fn)m the Grey Lag 
Goose by tbeir bright orange bill and legs, and their mouse- 
coloured upper wing-coverts, to say nothing of their very 
conspicuous white face and the broad block bars which 
cross the belly, though the two lost characters are occasion- 
ally observable to some extent in the Grey Lag Goose, 
which has the bill and legs flesh-coloured, and the upper 
wingHiovcrts of a bluish-grey. Of the second group, with 
the black '*iiail,’’ A. aeyetum has thu bill long, black at the 
base and orange in the middle; the feet are also orange, and 
the up}>er wing-coverts mouse-coloured, as in A. albifi'iyna 
and A. ei't/thropua, while A. hravliyrliynchua has the bill 
short, bright pink in the middle, and the feet also pink, the 
upper wing-coverts being nearly of the same bluish-grey as 
in the Grey Log Goose. Easteni Asia possesseR in A. 
f/randia a third species of this group, which chiefly differs 
from A. aeyetum in its larger size. In North America there 
is only one species of typical Goose, and that belongs to the 
whitB-*^ nailed’’ group. It very nearly resembles A. a/W- 
frons, but is larger, and has been described as distinct under 
the name of A. yambelu Central Asia and India possess 
in the Bar-headed Goose (A. htdicna) a bird easily distin- 
guished from any of the foregoing by the character implied 
by its English name ; but it is certainly somewhat abnormal, 
and, indeed, under the name of Eulahia, has been Be])arat6d 
from the genus Anaer, which has no other niemben indigen- 
ous to the Indian 1 legion, nor any at all to the Ethiopian, 
Australian, or Neotropical Kegions. 

But the New World pcjsseBses by far the greatest wealth 
of Auserioe forms. Beside others, presently to be men- 
tioned, its northern portions are the home of all the specieR . 
of Snow-Geese belonging to the genus C’Acn. It is true 
that two of these are reporU d as having appeared, and that 
not uufrequently, in Euro{>e and Asia; but they possibly 
have been but stragglers from America. The first of these 
is G, hyptrhoreua, the Rnow-Goose proper, a bird of large 
size, and when adult of a pure white, except the primaries, 
which are black. This bus long been deemed a visitor to 
the Old World, and sometimes in considerable numbers, but 
the later discovery of a smaller form, C. fdlnitm, scarcely 


* Want of Hpai'o forbidM our entenng on the breudiiig of tame Geese, 
which was formerly so largely praetjoed In some English counties, 
estiecially Norfolk and Lincoln. It was no unconniion thing for a 
man to keep a stock of a thousand, each of which might be reckoned 
to rear on an average seven OoslingH. Tlie flocks were regularly taken 
to pasture and water, just as sheep are, and the man who tended them 
was called the Gooseherd, corrupted into Gozzerd The birds were 
plucked five times in the year, and in autumn the flocks were driven 
to London or other large markets. They travelled at the rate of alsnit 
a mile an hour, and would get over nearly ten miles in the day. For 
farther particulars the reader may >ie referred to Pennant's liritiah 
Zoology) Montagu's OmUhologieed DiUwnary\ T^ham’s QenefoX 
HiaUtry of Birds ; and Rowley's Ornithological MisedUmy (iii: pp. 
206-21 C), where some account also may be found of the Gooee-fatrinj, 
at Strasburg, which, since the reconquest of Alsace, has been trsne* 
fared to the south of France. 
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difforing except in eizei ttirows some doubt on the older 
rdboidsi especially since examples which have recently been 
obtedned in the British Islands undoubtedly belong to this 
lesser bird, and it would be satisfactory to have the occur- 
rence in the Old World of the true C, hyperhoreuB placed 
on a surer footing. So nearly allied to the species last 
named as to have been often confounded with it, is the 
Blue-winged Gk)ose, C, which is said never to 

attain a snowy plumage. Then we have a vexy small 
species, long ago described as distinct by Heame, the Arctic 
traveller, but until 1861 discredited by ornithologists. 
Its distinctness has now been fully recognized, and it has 
received, somewhat unjustly, the name of C. rossu Its 
face is adorned with numerous papillae, whence it has been 
removed by Mr Elliot to a separate genus, I^juauthemops^ 
and for the same reason it has, for more than a cen- 
tuiy, been known to the European residents in the fur 
countries as the Horned Wavey ” — the last word being a 
rendering of a native name, JFawa, which signifies Qocise. 
Finally, there appears to belong to this section, though it 
has been frequently referred to another (Chloep1uiga\ and 
has also been made the type of a distinct genus (Philacte)^ 
the beautiful Painted Goose, C, canagim, which is almost 
peculiar to the Aleutian Islands, though straying to the con- 
tinent in winter, and may be recognized by the white edg- 
ing of its remiges. 

The southern portions of the New World are inhabited 
by about half a dozen species of Geese, akin to the foregoing, 
but separated as the genus CMoeplutga. The moat notice- 
able of them are the Rock or Kelp Goose, C» aniarciica^ and 
the Upland Goose, G, magdlanica. In both of these the 
sexes are totally unlike in colour, the male being nearly 
white, while the female is of a mottled brown, but in others 
a greater similarity obtains.^ Very nearly allied to the 
bir^ of this group, if indeed that can be justifiably seimr- 
ated, comes one which belongs to the northern hemisphere, 
and is common to the Old World os well as the Now. It 
contains the Geese which have received the common names 
of Bemacles or Brents,^ and the scientific appellations of 
Bernida and Branta — for the use of either of which much 
may be said by nomeuclaturists. All the species of this sec- 
tion are distinguished by their general dark sooty colour, 
relieved in some by white of greater or less purity, and by way 
of distinction from the members of the genus Anser, which 
are known as Grey Geese, are frequently called by fowlers 
Black Geese. Of these, the best known both in Europe and 
North America is the Brent-Gk)ose — ^the Anas hemwla of 
linnmus, and the B. torquata of many modem writers — a 
truly marine bird, seldom (in Europe at least) quitting salt- 
water, and coming southward in vast flocks towards autumn, 
fr^uenting bays and estuaries on our coasts, where it lives 
chiefly on sea-grass {Zostera maritima). It is known to 
breed in SpitsWgen and in Greenland. A form which is 
by some ornithologists deemed a good species, and called 
by them B, nigricans^ occurs chiefly on the Pacific coast of 
North America. In it the black of the neck, which in the 
common Brent terminates just above the breast, extends 
over moat of the lower parts. The true Beraacle-Goose,^ 
the B. leacopns of moat authors, is but a casual visitor to 

^ See Solater and Salvin, Proc, Xool. Society, 1876, pp. S61>869. 

* The etymology of theee two wordv is exce^ingly obscure, and no 
useful purpose could be attained by discussing it here, espocially as 
any disquiidtion upon it must nee^ lie long. SuSice it to say that 
the ordinary spelling Bemicle seems to be wrong, if we may Judge 
ftum the analogy of &e French Bemache. In both words the e should 
be sounded as a, 

* The old fable, perhaps still believed by the uneducated in *some 

parts of the world, of Bemacle-Qeese being produced from the Ber- 
nades {Lepadidas) that grow on timber exposed to sall^water, is not 
more absurd than many that in darker ages had a great hold of the 
popular mind, and far less contemptible than the conceited spirit in 
whidb many jtoblogiBts a^ botan*'**'^ nftMn treat it. They 


North America, but is said to breed in loeland, and occa- 
sionally in Norway. Its usual ineumMa^ however, stil) 
form cue of the puzzles of the ornithologist, and the diffi* 
culty is not lessened by the fact that it breed freely in 
semi-captivity, while the Brent-Goose will not >• From the 
latter the Bernade-Goose is easily distinguished by 'its 
larger si^ and white cbeeks. HutchinB’s Goose {R 
Hutchimi) seems to be its true representative in the New 
World. In this the face is dark, but a white crescentic or 
triangular patch extends from the throat on either side 
upwards behind the eye. Almost exactly similar in colora- 
tion to the last, but greatly superior in size, and possessing 
18 rectrices, while all the foregoing have but 16, is the 
common wild Goose of America, B, canadensis^ which, for 
some two centuries or more, has been intr^uced into 
Europe, where it propagates so freely that it has been 
included by nearly dl the ornithologists of this quarter of 
the globe, as a member of its fauna. An allied form, by 
some deemed a species, is B. leucopareia^ which ranges over 
the western part of North America, and, though having 18 
rectrices, is distinguished by a white collar round the lower 
pait of the neck. The most diverse species of this groups 
of Geese are the beautiful B. ruficollis^ a native of North 
eastern Asia, which occasionally strays to Western Europe, 
and has been obtained more th^ once in Britain, and that 
which is peculiar to the Hawaian archipelago, B, sandvu 
censis. 

The largest living Goose is that called the Chinese, 
Guinea, or Swan-C^oose, Cggnopsis eggnoides, and it seems to- 
be the stock whence the domestic Geese of several Eastern 
countries have sprung. It may not unfrequently be seen 
in English farmyards, and it is found to cross readily with 
our common tame Goose, the offspring being fertile, and 
Blyth has said that these crosses are very abundant in 
India. The true home of the species is in Eastern Siberia* 
or Mongolia. It is distinguished by its upright bearing, 
which Ims been well rendered by Bewick’s excellent figure. 
The Ganders of the reclaimed form are distinguished by the 
knob at the base of the bill, but the evidence of many 
observers shows that this is not found in the wild race. 01 
this bird there is a perfectly white breed. 

We have next to mention a very curious form, Cereopsis 
n<me-1dllawliae^ which is peculiar to Australia, and appears 
to be a more terrestrial type of Goose than any other now 
existing. Its short, decurved bill and green cere give it 
a very peculiar expression, and its almost uniform grey 
plumage, bearing rounded black spots, is also remarkable. 
It bears captivity well, breeding in confinement, and majr 
be seen in many parks and ga^ens. It appears to have- 
been formerly v^ abundant in many parts of Australia, 
from which it has of late been exterminated. Some of its* 
peculiarities seem to have been still more exaggerated in a 
bird that is wholly extinct, the Cnemiomis calcUrans of 
New Zealand, the remains of which were described in full 
by Professor Owen in 1873 (Trans, Zod, Society^ ix. p. 
258). Among the first portions of this singular bird 1}hat 
were found were the tihiesy presenting an extraordinary 
development of the patella^ which, united with the shank- 
bone, gave rise to the generic name applied. For some 
time the afi^ity of the owner of this wonderful structure' 
was in doubt^ but all hesitation was dispelled by the dis- 
covery of a nearly perfect skeleton, now in the British 
Museum, which proved the bird to be a Goose, of great 
size, and unable, from the shortness of its wings, to fly. 

Bhould mnamber that the doctrine of sponteneons genemtiem has stilh 
many adherents, and that seems to he hardly lees extravagant than 
the notion of bi^ growing from worms/* as they were thw ealled. 
The mistake of our forefathers is of course evident, but that is no 
reason for deriding their innocent ignorance as some of our contem- 
poraries aie fond of doing. 
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la oondition with thia loss of power niay alao be noted the 
dwindling of the keel of the atemnin. Genendly, however, 
ita oateol^cal characters point to an affinity to Ctrtopns^ 
as was noticed by Dr Hector {Tram. New Zeal. Imtiiute^ 
▼L^p. 76-84), who first determined ita Anserine character. 

Birda of the genera CheMdapex (the Egyptian and Orinoco 
Oeeae), PleetropteruBy Sarcidiamisy C^amydochetiy and 
some others, are commonly called Geese. To the writer it 
seems uncertain whether they should be grouped with the 
Amermas, The males of all appear to have that curious 
enlargement at the junction of the bronchial tubes and the 
trachea which is so characteriatic of the Ducks or Anaihue. 
As much may be said for the genus Neitapusy but want 
of space precludes further consideration of the subject 
here. (a. n.) 

(GOOSEBERRY, Ribes groeeulariay a well-known fruit- 
bush of northern and central Europe, usually placed in the 
same genus of the natural order to which it gives name 
as the closely allied currants, but by some made the type 
of a small sub-genus, Grossularia, the members of which 
differ from the true currants chiefly in their spinous steins, 
and in their flowers growing on short footstalks, solitary, 
or two or three together, instead of in racemes. 

The wild gooseberry is a small, straggling bush, nearly re- 
sembling the cultivated plant, — the branches being thickly 
set with sharp spines, standing out singly or in diverging 
tufts of two or three from the bases of the short spurs or 
lateral leaf shoots, on which the bell-shaped flowers are 
produced, singly or in pairs, from the groups of rounded, 
deeply-crenated 3 or 5-lobod leaves. The fruit is smaller 
than in the garden kinds, but is often of good flavour ; it 
is generally hairy, but in one variety smooth, constituting 
the R. avorcri&pa of writers ; the colour is usually green, 
but plants are occasionally mot with having deep purple 
berries. The gooseberry is indigenous to the central parts 
of Europe and western Asia, growing naturally in alpine 
thickets and rocky woods in the lower country, from France 
eastward, perhaps as far as the Himalaya. In Britain it is 
often found in copses and hedgerows and about old ruins, 
but has been so long a plant of cultivation that it is difficult 
to decide upon its claim to a place in the native flora of the 
island. Common as it is now on some of the lower slopes 
of the Alps of Piedmont and Savoy, it is uncertain whether 
the Romans were acquainted with the gooseberry, though 
it may possibly be alluded to in a vague passage of Pliny : 
the hot summers of Italy, in ancient times as at present, 
would be unfavourable to its cultivation. Abundant in 
Germany and France, it does not appear to have been 
much grown there in the Middle A^, though the wild 
fruit was held in some esteem medicinally for the cooling 
properties of its acid juice in fevers ; while the old English 
name, Fea-herryy still surviving in some provincial dialects, 
indicates that it was similarly valued in Britain, where it 
was planted in gardens at a comparatively early period. 
Turner describes the gooseberry in his Herbally written 
about the middle of &e 16th century, and a few years 
later it is mentioned in one of TussePs quaint rhymes as 
an ordinary object of garden culture. Improved varieties 
were prolmbly first raised by the skilM ^rdeners of 
Holland, whose name for the fruit, KruiehezUy may have 
been easily corrupted into the present English vernacular 
word.^ Towards the end of the last cent^ the gooseberry 
became a favourite object of cottage-hortieffitnre, especially 
in Lancashire, where the working cotton-spinners have 
raised numerous varieties from se^ their ^orts having 
been chiefly directed to increasing the size of the fruit 

^ The Scotch groBioirt, originally groeel, evidently from the French 
groeeilUy may have the same ultimate origin ; the usual derivation from 
groteut, a green fig, seems fa^fetohed. The rough wild friiit is called 
hj the Geraums krautbeere. 


Of the many hundred sorts enumerated in recent horti- 
cultural works, few perhaps equal in flavour some of tne 
older denizens of the fruit-garden, such as the ** old rough 
red'’ and “hairy amber.” The climate of the British 
Islands seems peculiarly adapted to bring the goosebeny 
to perfection, and it may be grown successfully even in the 
most northern parts of Scotland ; indeed, the flavour of the 
fruit is said to improve with increasing latitude. In 
Norway even, the bush flourishes, in gardens on the west 
coast, nearly up to the Arctic circle, and it is found wild 
as far north as 63°. The dry summers of the French and 
German plains are less suited to it, though it is grown 
in some hilly districts with tolerable success. The goose- 
berry in the south of England will grow well in cool 
situations, and may be sometimes seen in gardens near 
London flourishing under the jmrtial sliade of apple trees ; 
but in the north it needs full exposure to the sun to 
bring the fruit to perfection. It will succeed in almost any 
soil, but prefers a rich loam or block alluvium, and, though 
naturally a plant of rather dry places, will do well in moist 
land, if drained. 

The varieties are most easily propagated by cuttings 
planted in the autumn, which root rapidly, and in a 
few years form good fruit-bearing bushes, Much differ- 
ence of opinion prevails regarding the mode of pruning 
this valuable shrub ; it is probable that in different situations 
it may require varying treatment. The fruit being borne 
on the lateral spurs, and on the shoots of the last year, it 
is the usual practice to shorten the side branches in the 
winter, before the buds begin to expand ; some reduce the 
longer leading shoots at the same time, while others prefer 
to nip off the ends of these in the summer while they are 
still succulent. When large fruit is desired, plenty of 
manure should be supplied to the roots, and the greater 
portion of the berries picked off while still small. Bur- 
bidge states that the gooseberry may bo with advantage 
grafted or budded on stocks of some other species of Ribes, 
K. aureum, the ornamental golden currant of the flower 
garden, answering well for the purpose. The giant goose- 
berries of the Lancashire “ fanciers ” are obtained by the 
careful culture of varieties specially raised with this object, 
the growth being encouraged by abundant manuring, and 
the removal of all but a very few berries from each plant 
Single gooseberries of nearly 2 ounces in weight have been 
occasionally exhibited ; but the produce of such fanciful 
horticulture is generaUy insipid. The bushes at times suffer 
much from the ravages of the caterpillar of the gooseberry 
or mag|>ie moth, Abraxas grosetdariatay which often strip 
the branches of leaves in the early summer, if not destroyed 
before the mischief is accomplished. The most effectual 
way of getting rid of this pretty but destructive insect is to 
look over each bush carefully, and pick off the larvae by 
hand ; when larger they may shaken off by striking the 
branches, but by that time the harm is generally done — 
the eggs are laid on the leaves of the previous season. 
Equally annoying in some years is the smaller larva of the 
Y-moth, Ilaliaa vanariay which often appears in great 
numbers, and is not so readily removed. The goosebeny 
is sometimes attacked by the grub of a fly, Nemaius rihesiiy 
of which several broods appear in the course of the spring 
and summer, and are very destructive. The grubs bury 
themselves in the ground to pass into the pupal state; 
the first brood of flies, batched just as the bushes are 
coming into leaf in the spring, lay their eggs on the 
lower side of the leaves, where the small greenish larvie 
soon after emerge. For the destruction of the first broods 
it has been recommended to syringe the bushes with tar- 
water ; perhaps a very weak solution of carbolic add might 
prove more effective. The powdered root of white helle- 
bore is said to destrqy both this grub and the caterpillars 
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of the gooseberry and V-moth; infusion of foxglove, and 
tobacco-water, are likewise tried by some growerSi If 
the fallen leaves are carefully removed from the g^nnd in 
the autumn and burnt, and the surface of the soil turned 
over with the fork or spade, most eggs and chrysalids will 
be destroyed. 

The gooseberry was introduced into the United States 
by the early settlers, and in some parts of New England 
large quantities of the green fruit are produced and sold for 
culinary use in the towns ; but the excessive heat of the 
American summer is not adapted for the healthy maturation 
of the berries, especially of the English varieties. Perhaps 
if some of these, or those raised in the country, could be 
crossed with one of the indigenous species, kin^ might be 
obtained better fitted for American conditions of culture, 
although the gooseberry does not readily hybridize. The 
buriies are apt to be infested by a minute fly, known as the 
gooseberry midge, Cecidomyia growdarim^ which lays its 
eggs in the green fruit, in which the larvae are hatched, 
causing the berries to turn purple and fall prematurely. 
According to Mr Fitch, the midge attacks the wild native 
species as well as the cultivated gooseberry. 

The gooseberry, when ripe, yields a fine wine by the 
fermentation of the juice with water and sugar, the result- 
ing sparkling liquor retaining much of the flavour of the 
fruit By similarly treating the juice of the green fruit, 
picked just before it ripens, an effervescing wine is pro- 
duced, nearly resembling some kinds of champagne, and, 
when skilfully prepared, far superior to much of the liquor 
sold under that name. Brandy has been made from ripe 
gooseberries by distillation; by exposing the juice with 
sugar to the acetous fermentation a good vinegar may be 
obtained. The gooseberry, when periectly ripe, contains 
a large quantity of sugar, most abundant in the red and 
amber varieties ; in the former it amounts to from 6 to 
upwards of 8 per cent. The acidity of the fruit is chiefly 
due to malic acid. 

Several other species of the sub-genus produce edible fruit, 
though none have as yet been brought under economic cul- 
ture, Among them may be noticed E. oxyacanthoides and 
R. cynoshati^ abundant in Canada and the northern parts 
of the United States, and R, gracite^ common along the 
Alleghany range. The group is a widely distributed one, 
species occurring to the west of the Eocky Mountains, and 
in Siberia and Japan, while one is said to have been found 
by recent explorers on the lofty Kilimanjaro, near the lake- 
sources of the Nile. (o. P. J.) 

GOPHER {Teatudo gopher, Bartr.), the only living 
representative on the North American continent of the 
TestudinidcB or family of land tortoises, where it occurs 
in the south-eastern parts of the United States, from Florida 
in the south to the river Savannah in the north. Its cara- 
pace, which is oblong and remarkably compressed, measures 
from 13 to 14 inches in extreme length, the shields whidi 
cover it being grooved, and of a yellow-brown colour. The 
gopher abounds chiefly in the forests, but' occasionally 
visits the open plains, where it does great damage, especially 
to the potato crops, on which it feeds. It is a nocturnal 
animal, remaining concealed by day in its deep burrow, and 
coming forth at night to feed. Its strength in proportion 
to its size is said to be enormous, it being able, according to 
Dumeril and Bibron, to move along comfortably bearing 
a man on its back. The flesh of the gopher or mungofa, 
as it is also called, is considered excellent eating. 

QOPPINQEN, a town of Wiirtemberg, cMe of the 
Danube, on the right bank of the Fils, 22 miles E.S.K of 
Stuttgai^ It possesses an old castle erected by Duke 
Christopher in the 16th century, two evangelical churches, 
a Roman OathoUc chapel, a synagogue, a real school, a 
classical school, and an advanced school The manufactures 
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include linen and woollen doth, leather, glue, paper, 
machines, and toys. Three miles north of the town are the 
ruins .of the old castle of Hohenstaufen, with the Barbaroasa 
chapel, containing, besides other adornments, an old fresco 
of Frederick Barbarossa dating probably from the I6th 
century. Odppingeu originally belonged to the hons/oi 
Hohenstaufen, and at a later ^riod came into the posses- 
sion of the counts of WUrteml^rg. It was surrounded by 
walls in 1129. The population in 1875 was 9532. 

GORAKHPUR, a district of the North-Western Pro- 
vinces, India, between 26" 50' 15" and 27® 28' 48^ N. lat, 
and between 83” 7 * and 84” 29' E. long., bounded on the 
N. by the territory of Nepil, on the E, by Champdran and 
S^ran, on the S. by the Gogra river, and on the W. by BAti 
and Fyzabad, with an area of 4578 square miles. The dis- 
trict lies immediately south of the lower Himda^n slopes, 
but forms itself a portion of the great alluvial plain. Only a 
few sandhills break the monotony of its level surface, which 
is, however, intersected by numerous rivers studded with 
lakes and marshes. In the north and centre dense forests 
abound, and the whole country has a verdant appearance. 
The principal rivers are the R4pti, the Gogra, the great 
and little Gaudak, the Kudna, the Rolim, the Ami, and 
the GungbL The tiger is found in the north, and many 
other wild animals abound throughout the district. The 
lakes are well stocked with fish. 

The population, which in 1853 numbered 1,816,890, had risen to 
2,019,361 in 1872, a great increase in so short a period ; of these, 
1,819,445 or 90*1 per cent, are Hindus, 199,872 Mussulmans, and 
533 Christians, llie district contains a total cultivated area ot 
2621 square miles, with 897 square miles available for cultivation^ 
most of which is now under forest. The chief products are cotton, 
rice, bdjrat jodr, moth, and other food-stufls. The commerce of 
Gorakhpur is conAned to the above products. The means of com- 
munication are still imperfect. Two good metalled roads run 
through the distriet, one from Gorakhpur to Benares via Bar- 
halgonj, tlie other to Basti and Fyzabad. The total revenue in 
1876 was £227,738. The |)olioe force in 1875 numbered 756 
othcors and mou. In 1875 there were 485 schools, with 13,526 
pupils. The district is not subject to very intense heat, from 
which it is secured by its vicinity to the hills and the moisture of 
its soil. Dust-storms are rare, and cool breezes from tlie south, 
rushing do>vn tlie gorges of the Himalayas, succeed each short 
intervri of warm weather. The climate is, however, relaxing. The 
southern and eastern portions are as healthy as most parts of the 
province, but the Ulrai and forest-tracts are still subject to malaria. 
The avera^ rainfall from 1860 to 1871 was 45*8 inches ; the maxi- 
mum was 60 inches in 1861, and the minimum 25 inches in 1868. 
The mean monthly temperature in the shade was 77"* in 1870, and 
76** in 1871. The death rate in 1875 was 40*092, or 19*86 per 
thousand of the population. 

Gautama Buddha, the founder of tlie religion bearing his name, 
died within the district of Gorakhpur. It thus became the head- 
quarters of the new creed, and was one of the first tracts to receive 
it The country from the beginning of the 6th century was the 
scene of a continues stmggle between the Bhars and their Aryan 
antagonists, the Rahtors. About 900 the Domhatdrs or military 
Brahmans appeared, and expelled the Kahtors from the town of 
Gorakhpur, W they also were Boon driven back by other invaders. 
During the 16th and 16th centuries, after the district had been 
desolated by incessant war, the descendants of the various con- 
querors held parts of the territory, and each seems to have lived 
quite isolated, as no bridges or roads attest any intercourse with 
each other. Towards the end of the 16th century, Mussulmans 
occupied Gorakhpur town, but they interfered very little with the 
district, and allowed it to be controlled by the native ^ds. In 
the middle of the 18th century a formidable foe, the Batniras firom 
the west, kept the district in a state of terror, and so weakened the 
power of the r^&s that they could not resist the fiscal exactions of 
the Oudh olH^ls, 4srho plundered and ravaged the countiv to a 
great extent The district formed part of tne territory ceded by 
Oudh to the British under the treaty of 1801. During the mntiny 
it was lost for a short time, but under the friendly Gurkhds the 
rebels were driven out, and the whole district once more paseed 
under British rule. 

Gobakhpub, a municipal city, and the administrative 
headquarters of Gorakhpur district, North-Western Pro- 
vinces, in 26^ 44' 8" N. lat, and 83^ 23' 44" E. bng., on 
the river Bipti, near the centre of the district It was 
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founded about 1400, on the site of a more ancient city. 
It 18 the headquarters of a civil and sessions judge, with 
the usual administrative offices, and has a considerable 
trade in gndn and timber sent down the B4pti to the Oogra 
and the Ganges. The municipal revenue in 1875-76 was 
X4771. Population (1872), 51,117. 

GORAMT, or Goubaht {OsphrmemuB olfax), is reputed 
to be one of the bept-flavoured freshwater fishes in the 
East Indian archipelago. Its original home is Java, 
Sumatra, Borneo, and several other East Indian islands, 
but thence it has been transported to and acclimatized in 
Penang, Malacca, Mauritius, and even Cayenne. Being 
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an almost omnivorous fish and tenacious of life, it seems to 
recommend itself particularly for acclimatization in other 
tropical countries ; and specimens kept in captivity become 
as tame as carps. It attains the size of a large turbot. 
Its shape is fiat and short, the body covered with large 
scales ; the dorsal and anal fins are provided with numerous 
spines, and the ventral fins produced into long filaments. 

GORCUM, or Qorkum (Dutch, Gorinchem), a town of 
the Netherlands, chief town of a circle in the province of 
South Holland, 22 miles E.S.E. of Rotterdam, on the right 
bank of the Meiwe or Merwede, at the infiux of the Linge, by 
which it is intersected. It is surrounded by walls, and has an 
old town-house adorned with fine old paintings, a prison, a 
custom-house, barracks, an arsenal, and a military hospital. 
The old church of St Vincent contains the monuments of the 
lords of Arkel. The charitable and benevolent institutions 
are numerous, and there are also a library and several learned 
associations. Gorcum possesses a good harbour, and carries 
on a considerable trade in grain, hemp, cheese, potatoes, and 
fish, although it is still destitute of railway communication. 
The population in 1876 was 9301. 

The earliest notice of Gorcum is in u document of John I., duke of 
Brabant (in the close of the 13th ccntuiy), granting the town's folk 
free trade throughout his duchy. The histoqy in the ir>th century 
is closely connected with that of the countshin of Arkel. It was 
within its walls that William, the last lord of Arkel, perished in 
1417, on the capture of the town by the Kaboh'aus ; and it was the 
buighers of Gorcum who in 1573 laid the castle of Arkel in ruins. 
In 1572, when the town was taken by William de la Marck, he put 
to death 19 priests and friars, who have a place in the Romish 
calendar as the Martyrs of Gorcum. The place defended itself suc- 
cessfully against the French in 1672, but was taken by the Prussians 
in 1785, by the French m 1795, and by the allies in 1814. 

GORDIANUS, or Gordian, the name of three Roman 
emperors. The first, Marcus Antonius Africanus Gordi- 
anus, the wealthiest of the Romans, was dc.sccnded on the 
father’s side from the Gracchi, on the mother’s from 
Tngan, while his wife was the granddaughter of Antoninus 
Pins. While be gained unbounded popularity by his mag- 
nificent games and shows, his prudent and rorired life did 
not alarm the tyranny of Caracalla. Alexander Sevems 
called him to the dangerous honours of government in 
Africa, ^and during his proconsulship there urcurred the 
nsnipation of Maximin. The universal di<^rotitont roused 
bj the oppressive rule of Maximin culinin i*** ! in .'i revolt 
in A frica, in 238, and Gordian reluct lui'y to the 
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popular clamour and assumed the purple. His son was 
associated with him in the dignitv. The senate confirmSd 
the choice of the Africans, and most of the provinces 
gladly sided with the new emperors; but, even while their 
cause was so successful abroad, they had fallen before 
the sudden inroad of Capellianus, who commanded 
Mauretania in the interest of Maximin. They had reigned 
only 36 days. Both the Gordians had deserved by 
their amiable character their high reputation ; they were 
men of great accomplishments, fond of literature, and 
voluminous authors; but they were rather intellectual 
voluptuaries than able statesmen nr powerful rulers. 
Having embraced the cause of Gordian, the senate was 
obliged to continue the revolt against Maximin, and 
appointed Maximus and Balbinus, two of its noblest and 
most esteemed members, as joint emperors. At their in- 
auguration a sedition arose, and the popular outciy for a 
Gordian was appeased by the association of M. Antonius 
Gordianus Pius, nephew of the younger and grandson of 
the elder Gordian, a boy of thirteen. Maximin forthwith 
invaded Italy, but was murdered by bis own trooim while 
besieging Aquiloia ; and a revolt of the pnetorian guards, 
to which Maximus and Balbinus fell victims, left Gordian 
sole emperor. For some years he was under the control of 
his mother’s eunuchs, till happily Misitbeus, his teacher 
of rhetoric, whose daughter he married, roused him to free 
himself from the ignoble tyranny. Misitbeus was appointed 
prefect of* the pnetorian guards, and wielded ably the 
supreme power that now belonged to him. When the 
Parsiuns invaded Mesopotamia, the young emperor at 
his persuasion opened, for the last time recorded in his- 
tory, the temple of Janus, and marched in person to the 
East Misitbeus proved a skilful and prudent general; 
but his sudden death under strong suspicions of i)oiBoning 
was the end of Gordian’s pros})ority. Discontent and 
seditions, fostered by I’hilip, who had succeeded Misitbeus, 
arose in the camp, and Gordian was slain by the mutinous 
I soldiers (244). A monument near the confluence of the 
I Euphrates and Aboras marked the scene. 

I GOIIDIUM, an ancient town of Bithynia, was situated 
I not far from the river Sangarius, but the site has not been 
exactly ascertained, though M. Lejeati believes that it may 
bo identified with rums which ho observed in the vicinity 
of the village Emret. It was undoubtedly a place of high 
antiquity, and though Strabo describes it as a village, it 
afterwards* increased in size, and, under the name of 
Juliopolis, which it received in the reign of Augustus, it 
continued to flourish to the time of Justinian at least 
According to the legend, Gordium was founded by a cer- 
tain Gordius, who had been called to the throne by the 
Phrygians in obedience to an oracle of Zeus commanding 
them to select the first person that rode into the agora in 
a car. The king afterwards dedicated his car to the god, 
and another oracle declared that whoever succeeded in un- 
tying the strangely entwined knot of the yoke should reign 
over all Asia. Alexander the Great, according to the well- 
known story, overcame the difficulty of the Gordian knot 
by a stroke of his sword. 

See Kieyjcrt, Beitrdge var inatJiriflluhm Tapographie JTTeifi- 
Asunsy 1863; Lejosn, in Bull de la Soc. de PariB, 1869. 

GORDON, Alexander, the “ Sandy Gordon ” of Scott’s 
Antiquary^ is believed to have been a native of Aberdeen, 
and a graduate of either King’s or Marischal College, but 
of his parentage and early history nothing is known. 
Whon still a young man ho is said to have travelled 
abroad, probably in the capacity of tutor. He must, how- 
ever, have returned to Scotland previous to 1726, when, 
betaking himself to antiquarian pursuits, he made the 
acquaintance of, among others, Roger Gale, the first vice- 
president of the Society of Antiquaries. In the year Inst 
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mentioiied appeared the /i^uiminam SeptetUrumale^ his 
gi^atest and best known work. He was already the friend 
of Sir John Clerk, of Fenicuick, better known as Baron 
Clerk, from his having been appointed one of the Barons 
of the Exchequer; and the Baron and Roger Gale are the 

two gentlemen, the honour of their age and country,’’ 
whose letters were published, without their consent it 
appears, as an appencUx to the Itinerarium. Subsequently 
Gordon was appointed secretary to the Society for the 
Encouragement of Learning, with an annual salary of 
£50, Resigning, this post he succeeded Dr Stukeley as 
secretary to the Society of Antiquaries, and also acted for 
a short time as secretary to the £g 3 rptian Club, an associa- 
tion composed of gentlemen who had visited Egypt In 
1741 he accompanied Governor Glen to South Carolina. 
No explanation has yet been given of the reasons which 
led ip this step, or of the relations between the old 

Roman ” antiquary and his new patron. A hint, but 
nothing more, is afforded by the fact that in the list of 
subscribers to the Itinerarium wo find the name of James 
Glen of Longcroft, Esq.” Through the influence probably 
of his friend, Gordon, besides receiving a grant of land in 
Carolina, was appointed registrar of the province, and justice 
of the peace, and filled several other offices. From his | 
will, still in existence, dated 22d August 1754, we learn 
that he had a son Alexander and a daughter Frances, to 
whom he bequeathed most of his property, among which 
were portraits of himself and of friends painted by his 
own hand. 

Some additional particulars regarding (Gordon and liis works may 
be mt from a communication to the Society of Antiquaries of Scot- 
land bv Professor Daniel Wilson, LL.D., Toronto, printed in the 
ProceedingSt with Additional Notes and an Appenaix of Original 
Letters by the late Dr David Laing {Froe, Soc, of Antiq, of Scot,, 
vol X. pp. 868-882). 

GORDON, Lord Georgr, (1751-1793), third and 
youngest son of Cosmo George, duke of Gordon, was born 
in London 26th December 1751. After completing his 
education at Eton, he entered the navy, where he rose to 
the rank of lieutenant; but on account of a disagreement 
regarding promotion with Lord Sandwitb, then at the head 
of the admiralty, he resigned his commission shortly before 
the commencement of the American war. In 1774 he 
entered parliament as member for the small borough of 
Luggershall, and possessing some wit, great ease of address, 
and the confidence arising from sincere conviction, he advo- 
cated his individual notions on any subject witb great volu- 
bility and with something of the eagerness of monomania. 
After supporting the ministry for some time, he began to 
attack both ministry and opposition with such ceaseless 
pertinacity that it became a common saying that ** there 
were three parties in parliament, the miuistry, the opposi- 
tion, and Lord George Gk)rdon,” He vehemently opposed 
the passing of the Acts for the removal of the Roman 
Catholic disabilities, and took a leading part in organizing 
the Protestant associations of Scotland and England. Of 
both associations he was chosen president, and on June 2d 
1780 be headed the mob which marched in procession from 
St George’s Fields to the Houses of Parliament in order to 
present the monster petition against the Acts. After the 
mob reached Westminster a terrific riot ensued, which con- 
tinued several days, during which the city was virtually at 
their mercy. At first indeed they dispersed after threaten- 
ing to make a forcible entry into the House of Commons, but 
reassembled soon afterwards and destroyed several Roman 
Catholic chapels, pillaged the private dwellings of many 
Roman Catholics, set fire to Newgate and broke open aU 
the other prisons, attadeed the Bank of England and several 
other public buildings, and continued the work of violence 
and conflagration until the interference of the military, by 
whom no fewer than 450 persona were killed and wound^ 
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before the riots were quelled. For his share in instigating 
the riots Lord Gordon was apprehended on a charge of high 
treason; but, mainly through the skilful and eloquent 
defence of Erskine, he was acquitted on the ground that 
he had no treasonable intentions. In 1786 he was excopi- 
municated by the archbishop of Canterbury for refusing to 
bear witness in an ecclesiastical suit; and in 1787 he was 
convicted of libelling the queen of France, the French am- 
bassador, and the administration of justice in England. He 
was, however, permitted to withdraw from the court without 
bail, and ma^ his escape to Holland ; but on account of 
representations from the court of Verifies he was com- 
manded to quit that country, and, returning to England, 
was apprehended, and in January 1788 was sentenced to 
five years’ imprisonment in Newgate, where, after refusing to 
grant the guarantees required as a condition of his obtaining 
bis liberty at the conclusion of his original term of imprison- 
ment, he died of delirious fever November 1, 1793. Some 
time before his apprehension he had become a convert to 
Judaism, and bad undergone the initiatoiy rite. A serious 
defence of most of his eccentricities is undertaken in The 
Life of Lord George Gordon^ tdth a PhUoeophical Review 
of hie Political Coiiduct^ by Robert Watson, M.D., Lon- 
don, 1795. 

GORDON, Sir John Watson (1788-1864), Scottish 
painter, was the eldest son of Captain Watson, R.N,, 
a cadet of the family of Watson of Overmains, in the county 
of Berwick. He was born in Edinburgh in 1788, and, it 
being his father’s desire that he should enter the army, was 
educated specially with a view to his joining the Royal 
Engineers. As drawing was even at that period con- 
sidered a not inappropriate accomplishment for the scientific 
service, he was, while waiting for his commission, entered 
as a student in the Government school of design, then as 
now under the management of the Board of Manufactures. 
With the opportunity, his natural taste for art quickly 
developed itself, and his industry and progress were euch 
that his father was persuaded to allow him to adopt it as 
his profession. Captain Watson was himself a skilful 
draughtsman, and his brother George Watson, afterwards 
president of the Scottish Academy, stood high as a 
portrait painter, second only to Sir Henry Raeburn, who 
also was a friend of the family. Between the studios of 
his uncle and his friend, John Watson seems to have 
thought he had every necessary assistance a young artist 
required, and neither theh nor at a future period showed 
any desire for foreign study ; his art consequently is more 
purely of native growth than that of any of his contempor- 
aries. In the year 1808 he sent to the exhibition of the 
Lyceum in Nicolscfn Street a subject from the Lay of the 
Loit Mhietrel, and continued for some years to exhibit fancy 
subjects; but, although freely and sweetly painted, they were 
altogether without the force and character which in his own 
proper walk stamped his portrait pictures as the works of 
a master. After the death of Sir Henry Raeburn in 1823, 
he succeeded to much of his practice ; and as there were at 
that time in Edinburgh four artists of the name of WatsoD, 
all of them portrait painters, he assumed in 1826 the name 
of Gordon, by which be is best known. Mixing a good 
deal in literary and scientific society, he painted most of 
the notabilities who lived in or visit^ the northern metro- 
polis during his career ; one of the earliest of his famous 
litters was Sir Walter Scott, who sat for a first portrait in 
1820. !l^eD came J. G. Lockhart in 1821 ; Professor 
KBaon, 1822 and 1850, two portraits ; Sir Archibald Alison, 
1888; DrOhalmers, 1844; a little later DeQuincey; and Sir 
David Brewster, 1864, being the last picture he painted. 
Among Ids most important works may be mentioned the 
earl of Dilhousie, 1833, now in the Archers* Hall, Ediii- 
biu^ ; Sir Alexander Hope, 1836, in the conn^ buildingi^ 
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Linlithgow ; Loiid President Hope, in the Parliament House; 
and Dr Cheers, 1844. These are all full lengths, and 
were exhibited in London, where they attracted great atten- 
tion (the Chalmers portrait was purchased some years 
la^r by Sir Robert Peel, and is now in the Peel Oalleiy) ; 
they belong to his middle period, and are distinguished by 
great sweetness in execution, and, unlike his later works, are 
generally rich in colour. The full length of Dr Brunton, 
1844, and Dr Lee, the principal of the university, 1846, both 
in the staircase of the College Library, mark a modification 
of his style, which ultimately resolved itself into extreme 
simplicity, both of colour and treatment 

During the last twenty years of his life he painted many 
distinguished Englishmen who came to Edinburgh to sit to 
him. And it is significant of the position he held in the 
esteem of artists themselves that David Cox, the landscape 
painter, on being presented with his portrait, subscribed for 
by many friends, chose to go to Edinburgh to have it 
executed by Watson Gordon, although he neither knew the 
painter personally nor had ever before visited the country. 
Among the portraits painted during this period, in what 
may be termed his third style, are De Quincey, the opium 
eater, in the National Portrait Gallery, London ; General 
Sir Thomas Macdougall Brisbane, in the Royal Society; the 

E rince of Wales, Lord Macaulay, Sir M. Packington, Lord 
[urray, Lord Cockbum, Lord Rutherford, and Sir John 
Shaw Lefevre, in the Scottish National Gallery, and a host 
of others, for latterly ho not only possessed great facility 
of brush but was industrious to a fault These latter 
pictures are mostly clear and grey, sometimes showing 
little or no positive colour, the ficsh itself being very grey, 
and the handling extremely masterly, though never ob- 
truding its cleverness. He was very successful in rendering 
acute observant character, and there is a look of mobility of 
feature, in repose it is true, but suggesting that the eye 
could twinkle and the lips relax. As an example of bis 
last style, showing pearly flesh painting freely handled, yet 
highly finished, the head of Sir J ohn Shaw Lefevre will hold 
its own in any school. 

John Watson Gordon was one of the earlier members of 
the Royal Scottish Academy, and was elected its president 
in 1850 ; he was at the same time appointed limner to her 
majesty for Scotland, and received the honour of knight- 
hood. Since 1841 he had been an associate of the Royal 
Academy, and in 1861 he was elected a Royal Academician. 
Sir John continued to paint with little if any diminution 
of power until within a very few weeks of his death, which 
occurred on the 1st of June 1864. 

GORDON, Patrick (1636-1699), of Auchleuchries, a 
Russian general, was descended from $, Scotch family of 
Aberdeenshire, who possessed the small estate of Auchleuch- 
ries, and were connected with the house of lladdo. He was 
born in 1635, and after completing his education at the 
parish schools of Cruden and Ellon, entered, in his fifteenth 
year, the Jesuit college at Braunsberg, Prussia ; but, as his 
humour could not endure such a still and strict way of 
living,” he soon resolved to return home. He changed his 
mind, however, before re-embarking, and after journeying 
on foot in several parts of Germany, ultimately, in 1655, 
enlisted at Hamburg in the Swedish service. In the course 
of the next five years he served alternately with the Poles 
and Swedes as he was taken prisoner by either. In 1661, 
after changing his resolution more than once, he took service 
in the Russian army under Alexis I., and in 1666 be was 
sent on a special mission to England. After his return he 
distinguished himself in several wars against the Turks and 
Tartars in southern Russia, and in recognition of his services 
he in 1678 was made migor-general, in 1679 was appointed 
to the chief command at Kieff, and in 1683 was made 
Uentenant-geneiaL He visited England in 1686, and. after 
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his return to Russia, he in 1687 and 1689 took part as 
quartermaster-general in the expeditions against the Crkn 
Tartars in the Crimea. On the breaking out of the revolu- 
tion in Moscow in the latter year, (Jordon with the troops 
he commanded virtually decided events in favour of the 
czar Peter I., and against the czarina Sophia. He was 
therefore during the remainder of his life in high favour with 
the czar, who confided to him the command of his cajpital 
during his absence from Russia, employed him in organizing 
his army according to the European system, and latterly 
raised him to the rank of general-in-chief. He died 
November 29, 1699. The czar, who had visited him 
frequently during his illness, was with him when he died, 
and with his own hands closed his eyes. 

General Gordon left behind him u diary of liia life, written in Eng- 
lish. Sovenil of those parts of the diary connected with the military 
history of Russia wore at an early ponod translated into German — 
then the lilomry language of St retorshiirg — but never printed, 
although made use of i’or various other works. A complete German 
tiiuislatiou, by Prince M. A. Kolcnski and Mr M. G. Powell, was 
published, the first volume at Moscow in 1840, the second at St 
PetoTKburg in 1851, and the third at St Petersburg in 1863; and 
Passages frmn the Diary of General PaMck Gordon of AuchleuefmeSt 
1635-1609, was printed, under the editorship of Joseph Robertson, 
for the Spalding Club, Aberdeen, 1860. 

GORE, Mrs Catherine (Irace (1799-1861), an exceed- 
ingly prolific English novelist, was born in 1799 at East 
Retford, Nottinghamshire, aud was the daughter of Mr 
Moody, a wine-merchant. In 1823 she was married to 
Captain Charles Gore ; aud, in the same year, she published 
her first work, Theresa Marchimrd^ or the Maid ofHomur, 
Then followeil, in rapid succession, the Letire de Gdchet and 
The Reign of Terror (1827), Hungarian Tales^ Manners 
of the hay (1830), Mothers and Daughters (1831), and 
The Fair of May Fair (1832). At this point the critics 
began to say that Mrs Gore had written enough ; and she 
accordingly went to Frjeince to extend her range of obser- 
vation, and did not publish till 1836, when her next novel, 
entitled Mrs Armytags^ appeped. Every succeeding year 
saw several volumes from her pen; and in 1839 The 
Cabinet Minister^ Preferment^ and The Courtier of the Days 
of Charles //. were issued from the press. But in 1841 
Mrs Gore fairly eclipsed her other novels by the publication 
of Cecil, or tlw Adventures of a Coxcomb^ which produced a 
great sensation. This year also appeared Gremlle, or a 
Season in Paris. Then followed, in 1842, Ormington^ or 
Cecil a Peer, Faseimtion, and The Ambassador's Wife ; and 
in 1843 Mrs Gore produced another masterpiece, entitled 
llie Banker^ s Wife. She continued to write, with unfailing 
fertility of invention, till her death in January 1861. Mrs 
Gore also published some dramas and translations from the 
French ; but it is as a fashionable novelist that she is re- 
membered, Her life was one of extraordinary literary in- 
dustry, as may be inferred from the fact that she is the 
author of more than seventy distinct works. Among her 
best novels are CecU, or the Adventures of a Coxcomb, 
Greville, and Tlui Bankers Wife, Cecil gives extremely 
vivid sketches of London fashionable life, and is full of 
happy epigrammatic touches. It displays great knowledge 
of London clubs, for which Mrs Gore was indebted to Mr 
Beckford, the author of Vathek. The narrative is yari^ 
by occasional glimpses of Continental life. GrevUle is 
marked by faithful pictures of English country life, and of 
the ease and grace of French society. The Banker's Wife 
is distinguished for masterly studies of character, especially 
in the persons of Mr Hamlyn, the cold calculating money- 
maker, and his warm-hearted conntiy neighbour, Colonel 
Hamilton. 

Mrs Gore’s works are characterize by g^t devemeas 
in invention, lively satire, shrewd insight into character, 
and keen observation of life. They are exceedingly deficient 
in feeling; and the lover of fiction passes a pleasant honr 
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or two over her novels, not mnch excited by the trinmphs, 
ortvexed by the sufferings of her characters. Sometimes 
her novels weary the re^er ; but this does not arise from 
any failing in her style, which is always clear, animated, 
and full of point, nor from lack of inventiveness, but from 
the endless repetitions involved in writing so many books 
on a subject of such comparatively limited range as 
fashionable life. Mrs Core’s novels have not only achieved 
an immense temporaiy popularity, but possess genuine 
^historic value as eminently readable, and on the whole 
faithful, pictures of the life and pursuits of the English 
upper classes. 

GOREE (in French Goree, and in the native tongue Bir 
or Berr^ that is, a belly, in allusion to its shape), a small 
island off the west coast of Africa, belonging to the French 
colony of the Senegal It lies immediately to the south of 
Qtpe Verd, and, according to the Annuairt du BHtgol for 
1878, in 14* 39' 55" N. lat. and 12“ 16' 40" W. long. 
The distance from the mainland in one direction is about 
8 miles, and in another from 3 to 4. Though little more 
than a barren rock, Qoree is of importance as a commercial 
and militaiy post, and all the more as it has the advantage 
of a milder climate than the neighbouring mainland. The 
greater part of its area is occupied by the town, which was 
constituted a commune in 1872, and placed under the 
government of a municipal council of 14 members. The 
streets are narrow, and the houses, built for the most part 
of dark red stone, are flat-roofed. Among the principal 
buildings are the castle of St Michael, which occupies the 
rocky eminence in the south of the island, the governor’s 
residence, the hospital, and the barracks. The summit of 
the rock within the citadel is levelled to on esplanade, and 
in the centre is a deep Artesian well, the only source in the 
otherwise arid island, which is dependent on its rain-water 
tanks for its ordinary supplies. Goree is a free po^t, and 
forms a convenient centre for the distribution of European 
goods. It is regularly visited by the vessels of the British 
and African Steam Navigation Company. The harbour is 
formed in a small sandy bay on the north-east side of the 
island. Telegraphic communication with St Louis dates 
from 1862. A chamber of commerce was established in 
1870, and a sanitary commission in 1874. The town was 
reported in 1878 to have a population of 3243, and the 
arrondissoment of Gor4e-Dakar, of which it is the adminis- 
trative centre, had a total population of 61,394. Dakar is 
a new settlement on the mainland, with a port constructed 
since 1857 for the vessels of the Messageries Maritimes ; but 
with the exception of the public buildings the town has still 
to be built Goree owes its name to the Dutch, who took 
possession of it in the beginning of the 17th century, and 
called it Goeree or Goedereede, in memory of the island on 
their own coast now united with Overflakkee. It was taken 
from them in 1663 by the English under Commodore 
Holmes, but recovered in the following year by De Bnyter. 
They were finally expelled, in 1677, by the French under 
Admiral D’Estr4es, whose conquest was confirmed in 1678 
by the peace of Nymwegen. In 1758 the island was 
captured for the English by Commodore Keppel, but a few 
years afterwards it was restored to France. With the 
exception of a few months in 1804, when the island was 
held by the French, the English were again in possession 
from 1800, when it was seized by Sir Charles Hamilton, 
till the peace of 1814. 

GOBGIAS of Leontini, in Sicily, a rhetorician and 
sophist of whose personal history noting is known beyond 
the facto that in 427, when already a comparatively Md 
man, he was sent by his fellow-citizens at the head of an 
embassy to ask AtWian protection against the aggression 
ai the Syracusans ; that be then settled in Athens, and 
supported himaelf by the practice of oratoEy and by teach- 
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ing rhetoric; and that he ended his days at Larissa, in 
Thessaly. His birth and death may be approximately dated 
respectively at 483 and 375 b.o. He was the author of a 
lost work On NoJtwn or the Nonrexiatewt (trapi rov fiij Svt<k 
ij w€pi the substance of which may be gathe|ed 

from the writings of Sextus Empiricus, and also from the 
treatise (ascribed to Theophrastus) Be Melieeo^ Xenophane^^ 
OorguL His philosophical opinions may be snmmed up in 
three propositions, which stand in direct relation to the 
teaching of the Eleatic school He held (1) that there is 
nothing which has any real existence ; (2) that, even if any- 
thing did really exist, it could not be known ; and (3) that, 
supposing real existence to be knowable, the knowledge 
would be incommunicable. On the first point his argument 
was that a real existence must either have come into being 
or have been eternal But the first alternative would re- 
quire it to have been produced, either from the existent or 
from the non-existent; the second alternative would require 
us to identify it with the infinite, but the infinite exists 
nowhere (for that would involve the absurdity of its exist- 
ing either within itself or within something else), but what 
exists nowhere is nothing. In support of the second pro- 
position he argued that, if existence could be known, then 
thought would be existence, and tbe non-existent would be 
unthinkable and error would be impossible. The third 
point for which he argued was Idle in^equacy of language 
to convey ideas, and the impossibility of idea being the 
same in different minds. In natural philosophy, his 
opinions, so far as these are known, appear to have been 
similar to those of Empedocles. See the monograph, De 
Gorgia Leoniino Commentation by Foss, 1828. 

GORGON, yopyd), according to Hesychiue, is a word akin 
to yopyo^n which moans terrible, lively, rapid. Sophocles 
(fr. 167) calls the sea-nymphs yopyiBe^ and yopyd^i is 
quoted as a title of the daughters of Occanus. !Now it is 
a well-established fact that the sea was at one time the sea 
of air and its nymphs the clouds. Hence we may infer 
that words from this stem are employed in the sense of 
quick-moving as epithets of the clouds. 

The various forms in which the Gorgon appears in Greek 
mythology originate probably from the rapidly gathering 
terrible thunder-cloud. When the cloud covered the heaven 
and hid the sun, a primitive race, whose thoughts and words 
were few and simple, said that the sun was united in 
marriage to the cloud. From this union sprang the light- 
ning and the thunder. Now the sun, in its different 
aspects and relations, was conceived in different ways, which 
developed, as thought unfolded itself, into distinct deities ; 
and, as connected with clouds, rain, and the fertility that 
springs therefrom, die is the original of the Vedic Savitar 
and Tvasbtar and of the Greek Poseidon. Accordingly 
(Hes., Tkeog.n 273 ff.) Poseidon on a meadow (t. 0 ., the heaven, 
thus often in mythology) begat from the Gorgon Medusa 
Chrysaor and Pegasus. Chrysaor, Gold-sword, is obviously 
tbe lightning; and Pegasus, who bears the thunder ^nd 
lightning for Zeus {ibid, 286), was probably at first simply 
the thunder. Gorgo and Erinys are merely tribal or locd 
varieties of tbe same conception ; Gorgo is specially Attic, 
Erinys Minyan. A similar legend occurs about children 
of Erinys and Poseidon (Pans., viiL 37). Hence ^schylus 
{Cho.n 1048) compares tns Erinyes to Gorgons. 

Gorgo is always the impersonation of the atmospheric 
terror^ and is conceived in connexion with the deities that 
are armed with thunder and lightning — Zeus and Athene. 
With Athene in particular is the connexion very close, and 
some facts of ritnal and nomenclature almost suggest an 
original identity of the two. Paleepbatus says that Athene 
was worshipped in the island of Ceme under the name 
Gorgo; Sophocles (At,, 450) calls her yopyohriv; and Flutardii 
iAr(U,» 32) says that her wooden statue at Fallene, if 
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brought out of the temp^ destroyed human life (compare 
the description of the hirib. of Athene in Pindar, OL^ vii. 
65 which strongly suggests the phenomena of the 
thunderstoim). Here we have preserv^ to us a relic from 
the very earliest thought among the Indo-European race. 
V^en a phenomenon in the heavens attracted their atten- 
tion, they naturally spoke of it as of an animated bebg. 
The storm appeared to act out its own natural course, to 
live its own life. But afterwards the phenomenon was 
conceived with reference to human needs : beneficent and 
hostile deities worked in nature ; a hostile power denies to 
men what a friendly power after a conflict grants. Among 
the Greeks this opposition appears in the antithesis of 
Olympian and older or Chthonian gods. The goddess who 
ruled the storm for man was set in opposition to the actual 
thundercloud — Athene to Oorgo (see Gbages). Accord- 
ingly the usual Greek account is that the yopyovciov or 
yopy€tri fcc^oXi;, a terror-striking countenance, is fixed in the 
middle of the aegis of Zeus. Zeus gives the aegis (fliadt v. 
736 ff., comp. iEseh., Hum,, 825) to Athene, the goddess of 
the air. The Gorgoneion is always said to have been won 
in battle, viz., in the conflict of the beneflcent gods against 
the older nature-powers, who would scorch the earth with 
heat and deny the needed rain. Zeus then assuming the 
aegis (the shield of the storm-cloud) overthrows the Titans 
or the Giants in the aerial battle ; the rain descends, and a 
clearer and cooler sky succeeds. Or in other accounts the 
whole array of gods engages in the battle ; Athene then ap- 
pears naturally as yopyo^ovi;, t.e., she clears the atmosphere, 
her own special domain, from the terrible cloud, which she 
keeps on her shield threatening death to all her foes. The 
Attic tradition was that the Gorgon was a monster produced 
by Earth to aid her distressed sons the Giants, and was slam 
by Pallas (Eur., Ion, 1002), In Homer Oorgo appears also 
in connexion with Apollo, Agamemnon, Hector, and Perse- 
phone, — a connexion which mightbc justified by an exami- 
nation into the mythological ideas that underlie these names. 

Later accounts, beginning from Hesiod {Theog,^ f.c.), 
mention three Gorgonsj but Medusa alone inherits the 
cliaracter and history of the older Gorgo, while two sisters 
are added to make up the sacred number, in analogy with 
the Moiras, Grasse, Erinyes, <kc. The Argive stoiy has 
established itself in all later literature as the standard 
account of the Gorgons. Perseus, the light-giving hero, 
aided by Athene and the other gods, goes to the abode of 
the Gorgons beside Oceanus far away in the dark West, 
and cuts off the head of Medusa. Then from the stream- 
ing neck sprang Chrysaor and Pegasus, her two sons by 
Poseidon. This hea^ which, like the lightning, had the 
power of turning into stone all that^ looked on it, was 
given to Athene, who placed it in her shield. According 
to another account, Perseus buried the head in the Agora 
of Argos. Beside it was buried his daughter Oorgophone, 
who is obviously a mere impersonation of the old epithet 
of the Gorgon-slaying goddess. 

These ideas of sun and storm give only the starting 
point for the myths ; the history of their further growth 
involves the whole subsequent history of the nation. Just 
as in Germany, after Christianity was introduced, many old 
myths and customs lived on applied to Christ and his 
apostles instead of the old gods, so must the Greek myths 
as we know them bear traces of the historical vicissitudes 
of the race. Hence Bfittiger {KunsUMytLy i. 369) has 
possibly some ground for referring the Perseus tale to the 
extinction of Phoenician human sacrifices by the Greeks. 

The gradual development in art from the old hideous 
and terrible representation of the Medusa head to the calm 
repose of a beautiful dead face is described in detail by 
Mfiller, History of Ancient Art, and DenhmdUr der Alien 
Kuntt Sm also Rosenberg, Lie Erinyesu 
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GORl, in Georgia, an andent fortress, is now the chief 
town of a district of the same name in the ^vemmenttof 
Tiflis, and a station on the Poti-Tiflis railroad. It is bi^t 
at the foot of an isolated hill crowned by the old fortifi- 
cations, in a luxuriantly fertile plain on the left bank of the 
Kour, at the junction of the Bleejah’va and Me^joura, 48 
miles west of Tiflis. The population, about 5000, is abnost 
exclusively Armenian, engaged in commerce. The women 
are noted for their beauty. This town, at one time cele- 
brated for its silk and cotton stuffs, is now famous for com, 
reputed the best in Georgia ; the wine is also esteemed, 
5200 acres being laid out in vineyards. The climate is 
excellent, delightfully cool in summer, owing to the refresh- 
ing breezes from the mountains of the great Caucasian 
range, which, however, are at times disagreeably felt in 
winter. Gori was founded (1123) by David IL, “ the Re- 
storer,*^ for the Armenians who fled their country on the Per- 
sian invasion. The earliest remainsof the fortress are Byzan- 
tine, but it was thoroughly restored in 1634-58, during the 
reign of R^tam, and destroyed by Nadir Shah. Besider 
the Armenian and Georgian churches, and some good 
schools, there is a church constructed in the 17th cen- 
tury by Capuchin missionaries from Rome. Gori was the 
bii^hplace (1773) of Stephkn Peshanegishvyly, a distin- 
guished and popular poet Eight miles from Gori is the 
remarkable rock-cut town of Ouplytz-tzykh6, consisting of 
several large dwellings having their interiors ornamented 
with mouldings, imitation beams, and designs sculptured 
in relief, and innumerable smaller habitations, the m^ority 
being divided into chambers with doorways, openings for 
flight, and sundry provisions for domestic comfort. The 
whole have been hewn out of the solid rock, the groups 
being separated by streets, where steps for facilitating com- 
munication and grooves for water courses are cut. This 
“Fortress of Ouplytz** was projected and completed, 
according to the annals of Georgia, by Ouphlis, an immedi- 
ate descendant of Noah (see Geobgia). It was a fortress 
in the time of Alexander of Macedou, and an inhabited city 
in the reign of Bagrat III. (980-1014). 

GORILLA. See Ape, voL ii. p. 148. 

GORITZ. SecGOBZ. 

GORLITZ, a town in the Prussian province of Silesia, 
capital of a circle in the government district of Liegnitz, is 
situated on the loft bank of the Neisse, and at the junction 
point of several railways, 55 miles east of Dresden. The 
Neisse at this point is crossed by a railway bridge half 
a mile long and 120 feet high, with 32 arches. The 
town is the seat of a provincial, office, a circle court, and a 
chamber of commerce. It is surrounded by beautiful 
walks and fine gardens, and although its old walls and 
towers have now been demolished, many of its ancient build- 
ings remain to form a picturesque contrast with the signs 
of modem industry. From the hill called Landskrone, 
about 1500 feet high, an extensive prospect is obtained of 
the surrounding country. The principal buildings are the 
fine church of St Peter and St Paul, dating from the 15th 
century, with a famous organ and a very heavy bell ; the 
church of Our Lady erected about the end of the 15th cen- 
tury, and possessing a fine portal and choir in pierced 
work; the Catholic ^urch, founded in 1853, in the Roman 
style of architecture, with beautiful glass windows and oil- 
paintings ; the town house, containing the arms of King 
Matthias of Hungary, and having at its entrance a fine 
flight of steps; the old bastion, named Raisertrutz, now used 
as a guardhouse and armoury ; the gymnasium buildings 
in the Gbthic style erected in 1851 ; the fine new middle 
school, the real school, the provincial trade school, the 
theatre, and the barracks. Near the town is the chapel of 
the Holy Cross, in connexion with which there is a model 
of the Holy Grave at Jerusalem. In the public park there 
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is a boat of Schiller and a monument to Alexander von 
Hiynboldt ; and a monument has also been erected in the 
town in commemoration of the war of 1870-71. In con- 
nexion with the National Histoiy Society there is a valu- 
able museum, and the Scientific Institute possesses a large 
library and a rich collection of antiquities, coins, and articles 
of vertu. Qorlitz, next to Breslau, is the largest and most 
flourishing commercial town of Silesia. Besides cloth, 
which forms its staple article, it has manufactories of vari- 
ous linen and woollen wares, machines, railway waggons, 
sago, tobacco, leather, chemicals, and tiles. 

Oorlitz existed as a village from a very early period, and at the 
bemning of the 12th century it was made a borough by Duke 
Sobieslaus I. of Bohemia. It was then known as Drobenau, but on 
being, rebuilt after its destruction by fire in 1181 it received the 
name of Zgorzelice (burnt town). About the end of the 12th cen- 
tury it was strongly fortified, and in 1846 it joined the le^e of 
the six towns. It was several times besieged and taken during the 
Thirty Years* War, and it also sufierod considerably in the ^ven 
Years* War. In the battle which took place near it between the 
Austrians and Prussians, 7th September 1757, Wintcificld, the 
general of Frederick the Great, was slain. In 1816 the town, with 
the greater port of Upper Lusatia, came into the poaseaaion of 
l^ussia. The population in 1881 was only about 8000, but in 1849 
it had increasea to 19,032, and in 1875 it was 45,810. 

QORRES, Joseph Johann (1776-1848), a distin- 
guished controversialist and writer on religious, political, and 
scientific subjects, was born January 25, 1776, at Coblontz. 
His father was a man of moderate means, who sent his son, 
after he had passed through the usual elementary school, to 
a Latin college under the direction of the Roman Catholic 
clergy. The sympathies of the young Odrres were from 
the first strongly with the Revolution, and the dissolute- 
ness and irreligion of the French exiles in the Rhineland 
confirmed him in his hatred of princes. He harangued the 
revolutionary clubs, and in his first political tract, called 
Universal Peace, an Ideal, he insisted on the unity of 
interests which should ally all civilized states to one 
another. He then commenced a republican journal called 
Das Hoike BlaJtt, and afterwards RiihezM, in which he 
strongly condemned the administration of the Rhenish 
provinces by France. 

After the peace of Campo Formio (1797) there was some 
hope that the Rhenish provinces would bo constituted into 
an independent republic. In 1 799 the provinces sent an 
embassy, of which Odrres was a member, to Paris to put 
their case before the directory. The embassy reached Paris 
on the 20th of November 1799 ; two days before this 
Napoleon had assumed the supreme direction of affairs. 
After much delay the embassy was received by him ; but 
the only answer they obtained was ** that they might rely 
on perfect justice, and that the French Government would 
never lose sight of their wants.” Odrres on his return pub- 
lished a tract called Results of my Mission to Pam, in which 
he reviewed the history of the French Revolution. During 
the thirteen years of Napoleon’s dominion Odrres lived a 
retired life, devoting himself chiefly to art or science. In 
1801 he married Catherine de Lassaulx, and those of 
Gorres’s admirers who claim him as a radical have laid 
great stress on the fact that this lady was a free-thinker. 
He published Aphorisms on art and physiology — fanciful 
bat suggestive. He was for some years teacher at a 
secondi^ school in Coblentz, and in 1806 moved to 
Heidelberg, where he lectur^ at the university. He 
sought, with Brentano, Arnim, and others, to stir up the 
old national spirit by the republication of some of the old 
Teutonic ball^s, bat fruitlessly. He returned to Coblentz 
in 1808, and again found occupation as a teacher in a 
secondary school, supported by civic funds. He now 
studied Persian, and in two years produced a really 
valuable translation of part of the Shahnamah, th^ epic 
of FirdonsL 
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It was in the year 1810 that heseems to have conceived 
the notion of arousing the people to efforts by means of the 
press ; and after the battle of Leipsic, in the year 1814, he 
set his paper going. It bore the name of a paper whidi 
had been a mere echo of Prussia, the Rheinischer Merh^, 
The intense earnestness of the paper, the bold outspoken- 
ness of its hostility to Napoleon, and its fiery eloquence 
secured for it almost instantly a position and influence 
unique in the history of German newspapers. Bliicher 
read it every day; Gentz, the brothers Grimm, Vam- 
hagen von Ense, were all loud in praise of it ; Stein used 
it as an instrument to move the public in the direction 
he desired, and continually sent it information of his plans; 
Napoleon himself called it la dnquiMne puissance. The 
ideal it insisted on was a united Germany, with a re- 
presentative government, but under an emperor after the 
fashion of othsr days, — for Gbrres now abandoned his early 
advocacy of republicanism. When Napoleon was at Elba, 
Gorres wrote an imaginary proclamation issued by him to 
the people, the intense irony of which was so well veiled 
that many Frenchmen mistook it for an original utterance 
of the emperor. He inveighed bitterly against the second 
peace of Paris (1815), declaring that Alsace and Lorraine 
should have been demanded back from France. 

Stein was glad enough to use the Merkur at the time of 
the meeting of the congress of Vienna as a vehicle for giving 
expression to his hopes. But Hardenberg, in May 1815, 
warned Gorres to remember that be was not to arouse 
hostility agginst France, but only against Bonaparte. There 
was also in the Merkur an antipathy to Prussia, a con- 
tinual expression of the desire that an Austrian prince 
should assume the imperial title, and also a tendency to pro- 
nounced liberalism, — all of which made it most distasteful 
to Hardenberg, and to his master King Frederick William 
III. Gorres disregarded warnings sent to him by the censor- 
ship and continued the paper in all its fierceness. Accord- 
ingly it was suppressed early in 1816, at the instance of 
the Prussian Government ; and soon after Gorres was dis- 
missed from his post as teacher at Coblentz. From this 
time his writings were bis sole means of support, and be 
became a most diligent political pamphleteer. He was not 
himself a member of the Tugmdhund, but he watched that 
society with deep interest, and believed, as did all the 
patriots of his time, that the clubs of students, or BurseJunr 
schaften, were calculated to restore the pristine greatness 
of Germany. The agitation continued, and finally Kotze- 
bue’s denunciation of young Germany led to his assassina^ 
tion. In the wild excitement which followed, the reac- 
tionary decrees of Carlsbad were framed, and those were 
the subject of Goqres’s celebrated pamphlet Deutschland 
und die Revdution, In this work he reviewed the cir- 
cumstances which had led to the murder of Kotzebue, and, 
while expressing all possible horror at the deed itself, he 
urged that it was impossible and undesirable to repress the 
free utterance of public opinion by reactionary measures, 
^e success of the work was very marked, despite its pon- 
derous style. It was suppressed by the Prussian Govern- 
ment, and orders were issued for the arrest of Gorres and 
the seizure of his papers. He escaped to Straaburg, and 
thence went to Switzerland. Two more political tracts, 
Europa und die Revolution (1821), and In Sachen der 
Rhein Provinzen und in eigener Angelegenheit (18^22), also 
deserve mention. 

In Gorrairii pamphlet Die Meilige Allians und die VMker 
avfdem Oengms von Verona he asserted that the princes 
had met togedier to crush the liberties of the people, and 
that the people must look elsewhere for help. The elso- 
vAere ** was to Rome ; and from this time GSrres became 
a vehement Ultramontane writer. He, was snmmcmed to 
Munich by King Louis of Bavaria, and there his writings 



GOB- 

eigoyed very great popularity. Hia OkriMiche Myttik gave 
a aeries of biograpUea of the saints, together with an ex- 
position of Roman Oatholie mysticism. But his most 
celebrated Ultramontane work was a polemical ona Its 
o^sasion was the deposition and imprisonment by the 
Prussian Oovemment of the archbishop Clement Wen- 
ceslaua, in consequence of the refusal of that prelate to 
suifotion in certain instances the marriages of Protestants 
and Roman Catholics. G5rres in his Athanadui fiercely up- 
held the power of the church, although the liberals of later 
date who have claimed Gorres as one of their own school 
deny that he ever insisted on the absolute supremacy of 
Roma AthanasMM went through several editions, and 
originated a long and bitter controversy. In the Histo- 
riadirpolitMche BKUter^ a Munich journal, Gorres and his 
eon Guido continually upheld the claims of the church. 
GKSrres received from the kin^ the order of merit for his 
4B6rvices. He was terribly disturbed when the king sunk 
under the dominion of Lola Montez, and he died July 29, 
1848. 

See A. Denk, Joseph v<m GUrreSf 1870 ; J. J. Sopp, O&rrca und 
seine ^eitffenossen, 1877. A complete edition of Gorres's works was 
published at Munich in 1854. (L. A. M.) 

GORTSCHAEOFF (Gorchakov), a noble Russian 
family, descended from Michael Vsevolodovich, prince of 
Cherni^ff, who, in 1246, was assassinated by the Mongola 
The foUowing are the most distinguished members of this 
family. Pstb Dihitbievich (1790>]868) served under 
Kamensky and Kutuzoff in the campaign against Turkey, 
and afterwards against France in 1813-1814. In 1820 he 
auppressed an insurrection in the Caucasus, for which service 
he was raised to .the rank of major-general In 1828-29 
he fought under IVittgenstein against the Turks, occupied 
Aidos, and signed the treaty of peace at Adrianople. In 
1839 he was made governor of eastern Siberia, and in 1851 
retired into private life. When the Crimean war broke 
out he offered his services to the emperor Nicholas, by 
whom he was appointed general of the 6th army corps in 
the Crimea. At the battles of Alma and Inkerman be 
commanded the left wing of the Russian army. In 1855 
he retired, and died at Moscow, March 18, 1868. Mikhail 
Dimitbievioh (1792-1861), brother of the preceding, was 
born in 1792. In 1807 he entered the Russian army, in 
1810 he took part in the campaigns against Persia, and in 
1812-1815 against France. Daring the Russo-Turkish war 
of 1828-29, he directed the operations of the sieges of 
Silistria and Shumla. After being apjK>inted, in 1830, 
general of artillery, he was present in the campaigns in 
Poland, and was wounded at the battle of Grochow, 
February 25, 1831. He also distinguished himself at the 
battle of Ostrolenka and at the taking of Warsaw. For 
these services he was promoted to the rank of lieutenant- 
general In 1846 he was nominated military governor of 
Warsaw. In 1849 he commanded the Russian artillery 
against the Hungarians, and in 1852 he visited London as 
a representative of the Russian army at the funeral of the 
duke of Wellington. Upon Russia declaring war against 
Turkey in 1853, he was appointed commander-in-chief of 
the troops, numbering in some 60,000 men, which 
occupied Moldavia and Wallachia. On the 23d March 
1854 he crossed the Danube and besieged Silistria, but was 
superseded in April by Prince Paskievich, who, however, 
resigned on the 8th of June, when Gortschakoff resumed the 
command. In July the siege of Silistria was raised, and 
the Russian armies recrossed the Danube ; in August they 
withdrew to Russia. In 1 855 he was appointed commander- 
in-chief of the Russian forces in the Crimea in place of Prince 
Mentshikoff. Gortschakoff’s defence of Sebastopol, and 
final retreat to the northern part of the town, which he con- 
tinued to defend till peace was signed in Paris, were con- 

t 


-GOB 787 

ducted with skill and energy. In 1856 he was appointed 
govemox^general of Poland He died at Warsaw on the 
30th May 1861. 

GORTYNA, or Gobttn, an important ancient city on 
the southern side of the island of Crete. It stood on the 
banks of the small river Letbseus (Mitropolipotamo), at a 
short distance from the sea, with which it communicated 
by means of its two harbours, Metallum and Lebena. It 
had temples of Apollo Pythius, Artemis, and Zens. Near 
the town was the famous fountain of Sauros, inclosed by 
fruit-bearing poplars; and not far from this was another 
spring, overhung by an evergreen plane-tree which in 
popular belief marked the scene of the amours of Jupiter 
and Europa. Gortyna was, next to Cnossus, the largest 
and most powerful city of Crete. The two cities com- 
bined to subdue the rest of the island; but when they 
had gained their object, they quarrelled with each other, 
and i^e history of both towns is from this time little more 
than a record of their feuds. Neitbor plays a con^icuous 
part in the history of Greece. Under the Romans Gortyna 
became the metropolis of the island. Some ruins may 
still ^ traced at the modem village of Hagii Deka. 

GORZ, with Gbadisoa, is one of the crown-lands of the 
Austrian monarchy, between 45'' 36' 3" and 46" 27" 
N. lat., and bounded N. by Carinthia, E. by Camiola, 
Istria, and the Triestine territory, S. by the Triestine terri- 
tory and the Adriatic, and W. by Italy. On all sides, 
except towards the south-west where it unites with the 
Friulian lowland, it is surrounded by mountains, and 
four-sixths at least of its area of 1140 square miles 
is occupied by mountains and hills. From the ridge of 
the JuUan Alps, which rise in an almost unbroken line 
to a height of 6000 or 7000 feet, the country descends 
in successive terraces towards the sea, and may roughly 
be divided into the upper highlands, the lower highlands, 
the hilly district, and the lowlands. The highest summit 
is the Terglou, 9370 feet, in the north-west. Geologically 
the country is a great limestone district, comprising lime- 
stone of many different formations, Rhmtian, Jurassic, 
Neocomian, and Nummulitic ; and the strata have evidently 
undergone a series of powerful disturbances. The hydro- 
graphy is sufficiently peculiar, a considerable proportion 
of the circulation of the waters taking place by under- 
ground channela The limits of the country coincide in 
the main with that of the basin of the Isonzo, which 
rises in the extreme north at a height of 2650 feet, and 
pursues a strange zigzag course for a distance of 78 miles 
before it reaches the Adriatic. At Gorz the Isonzo is still 
138 feet above the sea, and it is navigable only in its 
lowest section, where it takes the name of the Sdobba. Its 
tributaries, of which the most important are the Idria, the 
Torre, and the Wippach, are little more than mountain 
streams. Of special interest not only in iti^lf but for the 
frequent allusions to it in classical literature is the Timavus 
or Timavo. In ancient times it appears, according to the 
well-known description of Virgil L 244) to have 

rushed from the mountain by nine separate mouths and 
with much noise and commotion, but at present it usually 
issues from only three mouths and flows quiet and still 
It is strange enough, however, to see the river coming out 
full formed from the rock, and capable at its very source 
of bearing vessels on its bosom. According to a probable 
hypothesis it is a continuation of the river Reka which is 
lost in a cleft of the rock in the south-east of the country 
near S. Canziano. The coast-line of Gorz and Gradisca, 
though extending for 25 miles, presents no h^bour of mndi 
importance. It is fringed by alluvial deposits and lagooM 
which are for the most part of very modem formsttaii; 
for as late as the 4th or 5th centuries Aquileia was a gmsfi 
seaport The harbour of Grado is the only one accesuUb 
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to the lerger Und of coasting craft A large part of the 
oodntry formerly covered with forest has been recklessly 
cleared, but theTamova plateau is still a fine wooded district 
with an area of about 35 or 40 square miles. The red beech 
is the predominant and in some parts almost the exclusive 
tree, but it is being displaced by the fir and the pine. A 
number of pits in the plateau are full of ice all the year 
round, and yield about 16,000 cwts. annnidly for the con- 
sumption of the neighbouring countries. More than a fifth 
of the area of the country is pasture-land, and less than a 
twenty-fourth is under the plough. 

The vine is largely cultivated, being not only planted in 
regular vineyards but introduced in long lines throngh the 
ordinary* fields and carried up the hills in terraces locally 
called rondiL Wheat, maize, buck-wheat, and potatoes are 
the usual cropa Silk growing is largely carried on, especi- 
ally in the lowlands, and furnishes the material for the 
most extensive industry of the countiy. There are about 
2000 workers in silk, and the produce is worth upwards of 
£200,000, while the cotton manufacture, which is next in 
importance, employs about 1000, and produces £100,000. 
Leather, linen, paper, and soap are manufactured on a 
smaller scale. The trade of the country is of very little 
importance. Gorz and Gradisca, according to the consti- 
tution of 1861, have a diet consisting of six representatives 
of the landed proprietors, seven representatives of the towns 
and industrial interests, and eight representatives of the 
rural communes. The elector for the landed interest must 
l)ay 100 florins (about £10) of land-tax in the Italian 
circle, and 50 florins (about £5) in the Slovenian circle. 
Two representatives are sent to the Imperial council The 
political administration is in the hands of the lieutenant of 
the coast-lands, which include not only G5rz and Gradisca 
but also Trieste and Istria. Homan Catholicism is the ex- 
clusive rdigion, the only Protestant community being in 
the town of Gorz, and the Jews numbering only some 400. 
Ethnographically the population must contain much more 
various elements, but in 1857, out of a total of 196,276 
inhabitants, 130,748 were registered as Slovenians, 47,841 
as Friulians, 15,134 as Italians, and only 2150 as Germans. 

G6rz first appears distinctly in history about the close of the 10th 
nentuxy, as part of s district bestowed by the emperor Otto III. on 
John, patriarch of A^uileia. In the 11th century it became the 
seat of the Eppenstein family, who frequently l^re the title of 
counts of Gonzia ; and in tne beginning of the 12th centuiy 
the eountship p^ed from them to the Lummn family which con- 
tinaed to exist till the year 1600, and acquired possessions in Tyrol, 
Carinthia, Friuli, and Styria. In the course of the 18th and 
14th centuries the counts often appear as protectors (ScMrmvo^ or 
Advocalua) of the church of Aqnileia and as oaptains-gencral of 
Friulia. When the Venetians took possession of Friulia they gave 
Count Henry the title of hereditary marshal as a compensation for 
his loss of office. The right of coining was exercised by the counts 
from the 13th century. On the death of Count Leonhard (12th 
April 1600) the fief reverted to the house of Hapsburg. 

(}5bz, GObtz, or GOriz (Italian, Gorma] Modem Latin, 
Ocritia), the chief town of the crown-land, is beautifully 
eitnated'in the fruitful valley of the Isonzo, 25 miles 
ir.N.W. of Trieste by railway. It is the seat of an 
archbishop, of a circle court, and of a head tax-ofiice. 
The principal buildings are the cathedral, the former 
Jesuit church and college now converted into barracks, 
the convents of the brothers and sisters of mercy, of 
the Francisaus, of the Capuchins, and of the Urs^nes, the 
municipal buildings, the theatre, the house of the bishop, 
and the old castle of the former counts of Tyrol and Gorz 
now converted into a prison. Among the educational 
estidblidiments are a central episcopal seminary, a gym- 
nOTu mj an upper real-school, a deaf and dumb institute, and 
an agricultiml school The industries include cotton and 
silk weavinm sugar refining, brewing, the manufacture of 
leather, and the making of rosoglio. There is also a con- 
si&rable trade in wooden work, fruity and wine. On 
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account of its mild dimate the town is coming to be muA 
r^rted to by invalids in winter. Charles X., the exiled 
king of France, died at G5rz 6th November 1836. The 
population of the town in 1869 was 16,659. 

Besides the great monograph of K. von Czbmig, Das Land Oya 
und Oradiaoa, Vienna, 1878 and 1674, see Sieroand, SOdlieht 
KlimcUtache Kurarte, Vienna, 1875; Coronini, Fastorum OoriH- 
ensium lib, i., Vienna, 1769, and L*Antiea monela Oorwiana, 
Gorz, 1786; Schweizer, Abrigi de Vhidoire de9 eomUa d$ Chriu^ 
Trieste, 1869 ; Carlo Morelli of Schbnfeld, Istoria dtdla CowUa di 
Oorizia^ Gorz, 1865-66 ; Della Bona, Sunto istorico di Ooriasia & 
di Gfraduca, G5rz, 1868 ; Siebert, Obrz, Stadt und Land. 

GOS-HAWK, %,e.y Goose-Hawk, the Astur palumharim 
of ornithologists, and the largest of the short-winged Hawks 
used in Falconry. Its English name, however, 1^ possibly 
been transferred to this species from one of the long-winged 
Hawks, or true Falcons, since there is no tradition of the 
Gos-Hawk, now so called, having ever been used in Europe 
to take Geese or other large and powerful birds. Tiie 
genus Astur may be readily distinguished from Falco by the 
smooth edges of its beak, its short wings (not reaching beyond 
about the middle of the tail), and its loUg legs and toes — 
though these last are stout and comparatively shorter than in 
the Sparrow-Hawks (Aecipiter). In plumage the Gos-Hawk 
has a general resemblance to the Peregrine Falcon (see 
Falcon, vol ix. p. 2), and it undergoes a corresponding 
change as it advances from youth to maturity— the young 
being longitudinally streaked beneath, while the adulta 
are transversely barred. The irides, however, are always 
yellow, or in old birds orange, while those of the Falcons 
are dark brown. The sexes differ greatly in size. There can 
be little doubt that the Gos-Hawk, now-a-days very rare in 
Britain, was once common in England, and even towards 
tbe end of the last century Thornton obtained a nestling 
in Scotland, while Irish Gos-Hawks were of old highly cele- 
brated. Being strictly a woodland-bird, its disappearance 
may be safely connected with tbe disappearance of our 
ancient forests, though its destructiveness to Poultry and 
Pigeons has doubtless contributed to its present scarcity. 
In many parts of tbe continent of Europe it still abound 
It ranges eastward to China, and is much valued in India 
(see Falconry, vol iz. p. 11). In North America it ia 
represented by a vexy nearly allied species, A. atricapilluSf 
chiefly distinguished by the closer barring of the breast. 
Three or four examples corresponding with this form hava 
been obtained in Britain. A good many other species of 
Astur (some of them passing into Aecipiter) are found in 
various parts of the world, but the only one that need here 
be mentioned is the A. novce~?iollandi(B of Australia, which 
is remarkable for its dimorphism — one form possessing the 
normal dark-coloured plumage of the genus, and the other 
being perfectly white, with crimson irides. It must be 
stated, however, that some writers hold these two forms to 
be distinct species, and call the dark-coloured one A. cinereua 
or A. raii, (a. n,) 

GOSHEN (|(^i>), or the land of Goshen, a territory of 
Egypt in which the Israelites were settled from Jacob’s im- 
migration to the Exodns. In the Septuagint the equivalent 
is usneJly the land Gesem (Tta-ifi), but in Gen. xlv. 10 ** the 
land Gesem of Arabia,” ArAia being here either the Arabian 
nome (Apapias vofiSg) or the extreme east of Lower Egypt 
According to Dr Brugseh the Arabxan nome was the 20th 
of Lower Egypt in the older division known to us, the S2d 
in the later, the alteration in the nmber being due to a 
new division under the Ptolemies (Diet. OSoffr.f List follow- 
ing preface). The Egyptian name of the nome was Supt, 
and ^e capital was Kesem, probably Eosem, also called 
Eesem-Atot, Eesem of the ^t (Arabia), equivalent to 
the Gesem of the Septuagint, preserved in the dassical 
Phaensa (Fa-Kesem), and the modem Fakoos, where 
mounds mark the site of the ancient town (qf. Bmgsdi, 
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iS., 876-7| 1049-50). The etymology is doubtful; pro- 
bably the name is lihe many others in the same part of 
ISgypt of Semitic origin^ as another land of Goshen, with 
a capital city of the same name, is mentioned in southern 
Pi^tina It is therefore certain that the land of Goshen 
was around the town of Phacusa. The site of this town 
lies wiUiin the easternmost part of Lower Egypt, under 20 
miles in a direct line south of S4n, the site of Tanis. 
These conditions suit those of the Biblical narrative. It is 
obvious that Goshen was a pastoral country, that it was 
suited for a Shemite settlement, and was in the Shemite 
part of Lower Egypt, its north-eastern portion. It was near 
the seat of government in that part of the country, which 
at this time was Tauis-Rameses, which town, or another of 
the same name, was the starting-point at the Exodus. In 
one place (Gen. xlviL 11) the **iand of Rameses’’ occurs 
where we should expect ** the land of Goshen.’’ We are 
not sufficiently acquainted with the administrative divisions 
at this early time to be able to explain this. It may, how- 
ever, be coi\jectured that if the Rameses of the Exodus 
journey was the same as Tanis-Rameses, the archaic Tanite 
nome may have included the land of Goshen. 

GOSLAR, a town in the district of Hildesheim, Prussia, 
province of Hanover, is situated on the Gose, an affluent of 
the Ocker, at the foot of tfie Harz, 24 miles S.E. of Hildes- 
heim. It is surrounded by walls, and has a very antique 
appearance. Among the noteworthy buildings are the 
market church, in the Romantic style, restored since its 
partial destruction by fire in 1844, and containing the town 
archives, and a library in which are some of Luther’s manu- 
scripts; the old town-house, possessing many interesting 
antiquities; the Kaiserworth, with the statues of the 
German emperors ; the Kaiserl^us, founded by Henry III. 
in 1050, and along with the acyoining Ulrich’s chapel re- 
stored in 1873 at the cost of the Prussian Government ; the 
small chapel, which is all that remains since 1820 of the old 
cathedral founded by Henry HI. in 1040, containing among 
other antiquarian relics of the cathedral an old altar supposed 
to be that of the idol Krodo which formerly stood on the 
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Synoptical Gospels. 

O F the four canonical Gospels^ God or good ; spdl^ 
discourse or tidings, cf. evayyOuov) the first three 
(differing from the fourth) agree in narrating nearly the 
same events in somewhat similar language, and are hence 
called synoptical (crvv, together ; o^ts, view). It will be 
advantageous to begin with the treatgient of these, as to 
their origin, date, and objects, so far as can be determined 
from (1) internal evidence and (2) external evidence. 

Internal Evidence, 

In discussing the internal evidence, it will be convenient to 
speak, first, of those portions of the synoptic narrative which 
are found in three Gospels; then of those which are found in 
only two; and, lastly, of those which are found in only one. 

The Triple Tradition , — Few are aware of the very small 
extent to which independent narrators of the same events 
use the same words. A comparison of a few specimens 
of independent narratives (of such' events, for example, 
as the attempt! to assassinate King Humbert, or the recent 
death of the Prince Imperial) wo^d show that the narra- 
tives often contain scarcely two or three consecutive words 
in common, and rarely or never a whole clause of five or 
air words. The same statement applies to narratives of 
discourses of any length reported from memory, and not 
from notes taken at the moment Now it is well known 

^ For Apocryphal Ooipels, aee Afoobtpha, yoL iL x>. 184. 
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top of the Burgbeig near Neustadt-Harzburg ; the church 
of the monastery of Neuwerk, in the Roman style, with vnUl 
pamtings of considerable merit ; and the house of the 
bakers’ guild, the birthplace of Marshal Maurice of Saxony. 
There are four Evangelical churches, one Catholic church, 
a synagogue, a real school of the first order, a higher 
girls’ school, and a number of small foundations. The 
population are chiefly occupied in connexion with the sul- 
phur, copper, silver, and other mines in the neighbourhood. 
The, town has also been long noted for its beer, and pos- 
sesses some small manufactures, and a considerable trade in 
fruit The population in 1875 was 9838. 

Goslar was founded by Hcniy the Fowler about 920, and when 
in the time of Otto the Great the mineral treasures iu the neigh- 
bourhood were diseovewd it inci-eosed rapidly in jirosperity. It 
was frequently the seat of German diets, and the residence of the 
emperor. About 1350 it joined the Hanseatic League. It was 
unsuccessfhlly bosiegod in 1625, during the Thirty Years’ War, but 
was taken by the Swedes in 1032, and nearly destroyed by fire. 
Additional conflag^tions in 1728 and 1780 gave a severe blow to 
its ancient pro8|)erity. It was a free town till 1802, when it came 
into possesdon of Prussia, in 1807 it was joined to Westpbdia, in 
1810 to Hanover, and in 1860 it was, along with Hanover, reunited 
to Prussia. 

GOSLICKI, Wawezyniec (1533-1607), a learned Pole, 
better known under his Latinized name of Laurentius 
Grimalius Goslicius, was bom about 1533. After having 
studied first at Cracow and afterwards at Padua, he entered 
the church, and was successively appointed bishop of 
Kaiuinietz and of Posen. Goslicki, although an ecclesiastic, 
was an active man of business, was held in high estimation 
by his contomporaries, and was frequently engaged in politi- 
cal affairs. It was chiefly through his influence, and through 
the letter he wrote to the pope against the Jesuits, that they 
were prevented from establishing their schools at Cracow. 
He was also a strenuous advocate of religious toleration in 
Poland. He died October 31, 1607. 

His principal work is De opliino senatore, kc. (Venice, 1668), 
There ore two English translations published resiiectively undet 
the titles A commentoeaWi q/* good eounaailCf «c. (1607), and 
The Accomplished SmUor^ dme into English hy Mr OldisworUi 
(1783). 

»ELS 

that in many parts of the first three Gospels the same Oi 
words and phrases are curiously interlaced, in such a way of 
as to suggest that the writers have borrowed either from 
each other or from some common source. For example, 
in describing the healing of the* sick (Mat. viii 16; Mk. 
i. 32 ; Lu. iv. 40), Matthew begins thus : 8s yevopimri ^ ; 

Mark, dij/w Si yevopivrjs ore eSvatv 6 $Xiov ; Luke, Sivovm 
Si Tov TfXlov, From this and many similar passages it 
might seem natural to infer that Mark borrowed one of 
these expressions from Matthew and the other from Luke, 
and that the narrative of Mark is little more than a com- 
bination of passages from Matthew and Luke. This is an 
inference which has actually been drawn by many critics 
both before and since De Wette ; but at present it finds 
comparatively little support among competent investigators. 
However, the oscillations of New Testament criticism have 
been so numerous that it may be of use to indicate a 
method by which the originality of Mark may be estab- 
lished on an immovable basis. That Mark (at all events 
in many parts) contains the original document or tradition 
from which Matthew and Luke have borrowed can be proved 
to demonstration by a necessary inference from the follow- 
ing specimen of narrative common to the three writers.* 

* From a Ha/mony of the Synoptic Gospels^ now in preparatioii, 
by Mr W. O. Roihbrooke, aA.,fom36rlySoholarof St John's CoU^ 
Cambridge. The text followed here and throughout this artlde has 
been genendly that of Tlschendorf. 
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MATTHEW XXI. 88-44 
• 83 irapa/3o\ijr irte- 

o-^o'-a-T-e. ‘AvBptaTTO^ fj-v o-i^sc- 
o-8-e-o‘-«r-o-T-J7-9, o-a-r-i-y i(f)v^ 
revaep apirek&va^ ica\ 

0- V-T-^ «ipi40i|iciif Kol tSpn^iy i-v 
a-V-T-^ kfiv-d‘V ical^fNQ86|ii|«riifvvpYov, 

/roi efeSero avrov yeo^pyoh, teal 
aTreSTjfiTfacy. 34 o^-e 3-i ^-y-y- 

1- <r-€-r 6- icaip-o-^ T-ffl'V #c-a>p- 

TT-fthi', aTrearciXcK r-o-ih^ SovX- 

0-1^9 a-i-T-o-t) 7rpo9 T0U9 7€a>p- 
701)9 Xap-fr-i-v T0‘^ Kapir-o-ih^ 

a-ihT<hv, 35 Kol Xap^mt 01 yetop^ 

yol THhlh^ S-O-V-X-O-U^ tt-i-T-O-fi 
6 k |Uk *864pav, 6 -k 8) (4ir6-KT-e-i- 
K-a-K, &-K 8-€ €-X-4-0-O-/S-6-X*17-O‘-a-K. 

36 wdXfcv dirlmiXfK £XX-o-u-9 8o4X- 
0-1^9 Tr-X-€-/-o-Ka-9 T-oi-K TT-p-ei- 
T-«-v, ica-i €-7r-cK-^o‘-a-K a-fi-T*o-Z-9 
«i-a-<ni‘T-«-9t 


37 i5-0‘-T-€-p-o-V ^ dwIvTiiXcK irpit 
a6t«6i T-o-v vUv a-lui-T-o-v 
*£KTpa9rijaov7a4 roi/ viov /Ltou. 
38 oi he yetapyol Ihovr e^ r-o-i^ 
v-i'O-vdtMhp €‘K4awT-o-Z-9 ■ 05 t69 icTiP 
6- #cXi7pOK0/[4O9* 8«m airofcreivtapev 
avTop kqX c-yjA-pre-p ’TtiP' KXf)povo^ 
p-l-a-v a^ihi^v. 39 Ka\ Xap^vm 
ainop i^iffaXov ef« tov dpireXH^ 
P 09 Kcd dwescTCipap. 40 o-r-a-p 
oSp I-X-^-27 6 Kvpio 9 TOV apire\S>~ 
K09, ri TTOii^crei t-o-J-9 y-e-w-p^-o t^ 
i-K-e-IrP-O-IrT ; 41 V€-7-0-V-0’-*-K 

OrihT-^' K-a-/f-o-i^-9 K-a-K-Si-^ diroXe- 
cei a-ihT-o-v-^i teal riv dpireX&pa 
i-K-hda-er-a-i aXXo49 yetopy-o-l-^f 
o-i-T’t-P’^ d-7r-o-S-®-<r-o-i;-flr-t-v 
o-v-T-y T-o-i-9 te-orpTr-ihih^ i-p t-O'Z- 9 
4c-a-i-p-o-Z-9 a-i-T-OKK. 

42 Xr^T^-i a^oZ9 o- ’l-iy-<r-o-0-9’ 

068V-9r^KT-€ dvfyKttTi i-p Ta-Z-9 7pa- 
AiOop hp direhoKipao’ap oi 
oifcohopovpre^, ovto^ iyepijdTj et9 
ice^aXypyrnpia^' wepdKvpCovtpvtn 
«.6<^ Kcd Irov Oaviiorr^ Iv 6^6aX|ioCi 

iffftAr; 43 3-4-d X-e-y-^ v-pri^p 

O-T-i arprS-TIHt^-Orl, IhprSyP j}- 

fi^Hr-irXre-i-a r^v 0-e-o-(; ic-a-l 
3-0-tf-ffc’-€^-a-4 S-ff-P^i TT-O-C-O-U-K-T-i 
SS-epp-TT-O^i^ Ot-V-T-^-9. 

44 K-a4 4 tok XZi^ oK 

T-o-5-T-o*r ovp9Xa aifio‘€Tac 4^* hp 
y &y iu9Cpd^€i ainop. 
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LUKE XX. 9—18. 

9 Hp^aro *• W 7r-p-4-9 t-4-f 

Xra-o-K Xrd-7-e-i-v r^p irapafioX^p 
T-o-u-T-T-j/. '*AP0pMwo9 i(l>vTevaep 
apireX&pa seal i^ihero avrop 
yeiopyoh, teal mrehi^pfjaep ^p-o- 
K-o-i;-9 i-K-a-P’O-v-9. 10 ^ Ka$p^ 
dTTearetXep wpo^ ro^ yewpyoili 
hovX op^ ha^airb to-O Kapirthv tov 
dpir^&PO^ h-UhO^V-tr-l’P OrihT^* 
ol h^i ywi^X i-^ airicTeiXap airrdp 
heip^v^e^ tcepop. 


11 w-pHha‘4-d-^‘T-o #-T^e-p-o-y 
TT-i-p-^-a-A* o-l h-i jco Ketpop S-8-Z* 
/Mi-KT-6-9 itald-T4/Ada'-a‘K“T-e-9 
TT-c-o'-T-e-i-X-a-K K-e-v-o-p. 12 ival 
7r-p-o-<r-4-5-€-T-o r-p-/-T^K ir-i-p-^ 
Ort; o-i h-i zea l t-o-C-t-o-k T-p’^v-prOr 
T-i-a^a-p-T-e-T i-^-i-fi a-XrO’P^ 


17 4- 8-« i-pr^S-X'C-^No-? ci6to«i 

€’l^’€-p' 1'-/ o-i-p i-a-T-l’P t4- 7^6- 
ypa-prpri’P-O’P t-o-5-t-o’ AZ^ok 3k 
dwehozcipaaap oi olKoSopovpre^, 
oCto^ iyenj&q ei^ ictipaXyp ymria^; 


18 7^fl-9 d iriordv In' ^•l^e-^K-P-K 
ToK X(6ov yw6Xfty9i iyf r » »^ if* ^ ^ 

ir4fr||, Xuc|i>i{cnfi aMv, 


[SYHOPTIOAL. 

MARK Xn. 1—11. 

1 K-OpI 4p{ni« a-4-T^o-^9 4i^ 
iroipa0oX4irt^ X-crX-e-i-Vm Apire^ 
X&pa &p0pwwo^ d^vrevereKy koI 
wepUPtfic e p f^paypov kuI &pv^ 
VTTHhXiiihp^ Kal ^icoMpficey 
vvpyop, zeal i^ihero avTop yewp-- 
yoi^, zeal direhiipifaep, 2 md dwi~ 
aTeiXep nrph^ tov^ yempyoi^ 
zcaipi SovXw, tva w-OrpA t-S-f 
y-e-o»'py-&-p Xd/3yj M tSz-v zcap* 
w-&'‘P to 9 d|iiriXdvot* 3 Kal XaffoKrey 
a6r6v eheepap zc-ad MrroXaip Mvdr. 


4 Kal TrdXiP aTrlzrreiXev ir-pX^ 
Orv^-o-ihq aXX -o-p SoOX -o-K* #eflKrtvor 
i^ze-e-efz-a-X-i’eo-a^arP koI rf-rl^Mr^-p, 
5 Kal d-XrX-O-K d-TT'M'-T-e-i-Xre-K* 
Nd‘IC-€'£-F-0-K d-W-i-ZC^e-trlha-Pj K-Orl 

TT-O^X-Xo-^ d‘XrX^V-9, 0-3-9 piy 
8-4-p-0-K-r-€-9 ^0"9 Si (^-O-^-d-K- 

K-U-K-T-0-9. 


10 048-3 Tf^p ypa^-i^p 
•My-K ^4yKQ)^e, A^ok 8k aVo- 
hoKlpaaap o< olKohopovpreSi o4ro9 
iyeptfOrj eh KeejniXfjp ywpia^* 11 
T rapd Ri;p4)i; 674 kcto aSri; ica l 
lo-TiK davpaarii ep oipdaXpoit 

fjp&pj 


13 e-I-TT-e-K 81 4- /r-u-p- 4 - 0-9 7H)-6 

d-/*-7r-eX-c5-K-o-9* T-/ Tr-o-^Tf-cr-w ; 

TT-e-p^a TOP vidppoVT^p dyainj- 
TOP' ?-<r-®-9 T-o-O-T-o-K ipTpaTTtjaop’ 

Tat. 14 ISdvTit Seo-fi-T-o-K oj yewpyol 
8-4-6-X-o-7-/-f-o-K-T-o ^09 iXXi^X- 
0-l^9 X€-7-0-K-T-€-9’ 65 t09 4oT4K 

4 KXifjpopipo^' dm-ozereipwpep ai- 
TOP i-p-a fip&p 7-6-K-^-T-a-4 17 /9X17- 
popopla. 16 Kal eV^aXo-K'T-e^9 

avTOP e^o) TOV apTreX&po^ dwe~ 
KT€iPap, rio^ iroiija-eio-ihr-o-i^ 6 

Kvpio^ TOV dp7reX&po9; 16 eXaf- 
oerai Kal dwoXiaei tov9 yeazpyov^ 
T-o-I)-r-o-1^9, zeal Swaei top dpire- 
Xwpa aXXoi9. d-#c-o-i;-<7-a-K-T-e^ 
8-3 e-VlM»rPf My 7-3-K-0-4-T-0, 


6 fr^i #-K-a e-ly-e-p vidp 
dyamndv* aTreareiXep o-i-r-o-K e-cr- 
X-a-T-o-K 7 rpo9 a4TOi)9 Xiym 4t-i 
'EpTpaiTTjoopTae Tip viop pov^ 
7 3 -«-€-Z-k-o -4 (?) 83 04 yeozpyol 
frp6« 3fl^-0-4-9 ^-a-K 5-T-4 o4to9 
earip 6 KXffpop6po^' Sevre diro^ 
zcrelpoapep avTov^ Kal ^i*«v 

KXtjpopopia, 8 Kal Xa/SopreT 
dircKTeipap avTOP, Kal i^ifiaXop 
a-v-T-o-p (?) efw ToO dpireX&po^^ 
9 ri yroyaei 6 Kvpw tov dpire- 
X(Sk 09 ; 4Xi4flrtitu Kal dvoXiaee roit 
yempy^ Kal hdzoa Tip dpveX&pa 
aXXoi^t 


ransiTAi lyiDDroi.] 
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It will be obserred in the foregoing extracts^ that (np 
to Terse 11 of Mark), besides the matter common to all 
three writers, Mark and Luke have a good deal of addi- 
tional matter in common (^p^aro, the dat term, (^aip)^ mi 
dir&, i(aT&rr€iXay aMi/ kcvoi^, fcdjcetvoy, ical ^t/iocrai^, 
d^TnjrSv, wpotf i^^wrtrtu Koij roiv yccopyoi^) ; Mark 
and Matthew have also much additional matter in common 
(leoi v€pU6rjKty ^paypoy i^ai upv^cy {v7ro)K'jv{u}v) Kai iSiKoi6~ 
irvpyoy, koI Xo^dyrcs, vdXiv direWciXcv, dAA(oy), 
dirf/creiyoy, wpbi a^ovg Xrya>y, javT(o^), CL7r(o)y, ScOrc, 
XafiovTMSi TTopd fcvpiov iyivtro avrrj koX coriy Oaufiaarrii ly 
6<l^akfioU but, in striking contrast, Matthew and 

Luke liave no additional matter in common, except that in 
verse 3 of Mark they insert ol yc<i)pyoi for clearness ; in 
verse 7 they insert ISdvres ; and in verse 9 they insert oSy. 
Are these facts compatible with the theory that Mark com- 
pounded his narrative out of Matthew and Luke ? 

We may begin by dismissing the three trifling words 
which Matthew and Luke agree in adding to the Triple 
Tradition (by which we mean the matter common to the 
three Gospels), as being words that any early editor of 
Mark might naturally insert The insertion of the subject 
in verse 3, for clearness, requires no comment. The oSy 
in verse 9 softens an abruptness which (however character- 
istic of Mark) would naturally repel readers and editors. 
Again, in verse 7 the omission of some phrase to denote that 
the husbandmen saw the son approaching before they formed 
their plan, is so abrupt that Sdyrcs or dcoo-o^cvot has been 
actually supplied in Mark by several manuscripts and ver- 
sions (possibly, of course, influenced by Matthew and Luke), 
and might naturally be supplied by stiU earlier editors. 
Having therefore accounted for these words, we are led 
to this result, that, from Mk. xil 1 to Mk. xii. 11, Matthew 
and Luke contain nothing in common which is not also 
found in a slightly modiflod edition of Mark.^ This being 
the case, it can be proved by reductio ad ahsurdum that 
Mark did not copy from Matthew and Luke. For sup- 
pose that he did so copy, it follows that he must not 
only have constructed a narrative based upon two others, 
borrowing here a piece from Matthew and here a piece 
from Luke, but that he must have deliberately determined 
to insert, and must have adapted his narrative so as to 
insert, every word that was common to Matthew and Luke. 
The difficulty of doing this is enormous, and will be patent 
to any one who will try to perform a similar literaiy feat 
himself. To embody t^ whole of even one document in 
a narrative of one’s own, without copying it verbatinif and 
to do this in a free and natural manner, requires no little 
care. But to take two documents, to put them side by 
side and analyse their common matter, and then to write 
a narrative, graphic, abrupt, and in all respects the oppo- 
site of artificial, which sliall contain eveiy phrase and 
word that is common to both — this would be a tour de 
force even for a skilful literary forger of these days, and 

^ The ordinary type on page 790 exhibits the words and phrases 
common to all throe writers, which we will henceforth call the ** Triple 
Ihnidition"; the underlined type that which is common to each pair 
^in addition to the matter common to the three) ; and the spaced type 
that which each writer has peculiar to himself alone. The black type 
in the first column represents that which (in addition to the matter 
common to the three) is common to Matthew and Mark ; in the second 
column it represents that which is common to Luke and Matthew ; in 
the third column, that which is common to Mark and Luke. It 
follows that the same words which are found as underlined type in the 
first, second, and third columns will be found as small blade type in 
the second, third, and first columns respectively. 

* The verse added in Matt. xzi. 44 is omitfed by Tischendorf, and 
is perhaps not part of the text of Matthew. But, if genuine, it is a 
reference to the ** winnowing-stone’* in Daniel ii. 44, 45, which might 
naturally be added by some early editor of the original tradition, and 
might readily be adopted into the subsequent editions of it, which are 
known to us as the GkMpels according to Matthew and Luke* 


may be diamisBed as an impcMuibility for the writer of the 
Second Gospel 

For example, Mark might have begun his narrative, 

Vuyev alroU, omitting Tra^ok-qy j he might have borrowed 
olKo&€<nrQTyys from Matthew and have dropped ; 

he mi^ht have borrowed from Luke (ver. 11) instep 
of dwcmiAc. Had he done these things (all natural enough), 
wo should have at once had, as additional common 
matter ” for Matthew and Luke, iropo/SoXijv, dvdpmtrovi and 
dTTcoTfiW, and all in the space of three verses, and com- 
mon matter ” proportionally in the rest of the narrative. 

We may assume, therefore, that Mark did not copy Matthew 
and Luke in this passage, nor in other passages where a 
similar phenomenon occurs. But it occurs throughout by 
far the greater part of Mark’s narrative. We may, there- 
fore, regard it as absolutely certain that by far the greater 
part of Mark is not borrowed from Matthew and Luke 
and that the duality of phrase, which is undoubtedly a 
characteristic of Mark, must be explained by other causea 
(For other passages where Matthew and Luke have little 
or no additional matter in common, compare more espe- 
cially the passages parallel to Mk. ii. 13>17 ; iil 1-6; 

V. 1-39 ; X. 17-31; xL 1-10; xiL 13-27 ; xiii. 1-19 ; xiv. 

1-16; XV. 1-11.) 

The question remains, Were Matthew and Luke entirely i^vidu 
dependent upon Mark for that part of their narrative of an 
which covers the same ground as Mark 1 It would not be 
difficult, from a comparison of the three columns above, to 
make it probable that both Matthew and Luke did not 
borrow from the complete Mark as we have it For though 
each of the three additions oSv, ISo^rcc, ot ycopyo^ is in 
itself natural enough, yet the hypothesis that Matthew and 
Luke independently adopted precisely these and no other 
additions is most improbable. From a comparison of 
many such passages the improbability of the borrowing 
hypothesis might be increased. But as the process of 
proof could not be complete, and would certainly be 
long, it will be better to bring forward some short 
passages which are wholly irreconcilable with the hypo- 
thesis of deliberate borrowing, and which point to an 
original source, either written or oral, round which the 
three narratives play. Those passages will be most con- 
vincing where there are traces that some original tradition 
has been differently understood by the different writers. 

(a) One natural error in interpreting a terse tradition (perhaps 
translated from Aramaic into Greek) would be to 
supply different subjects to the same verbs, as in the 
following important ])a88aees, which variously describe 
the mes^e of the angel or angels to the women at 
the tomb of Jesus : — 

(1) Matt, xxviir. 7, irpodyu iffids riiv VtiKiKaitur inv 

aMy diffttrCf' Idol/, wTroy behold, /have told 

you.** 

(2) Mk. xvi. 7^ rpodytt ^ rV FoAtAafav* dttu aOrht 

Ka0d>s tlm Ofity — ’’asiTstold you.” 

On the other hand, Luke, who records several 
appearances of the Lord to the disciples in or near 
Jerusalem, and who does not take the Galilean view 
of the resurrection, finds the words m r^y r. out of 
place in his narrative. Tet his memory or knowledge 
of the common tradition is too strong to allow him to 
omit all mention of Galilee, and he therefore inserts 
it, but differently. 

- (8) Lu. xxiv. 6, 4)s iKdKn^^yftpXy ^^^jy FaXtAoif 

— remember how He spake unto "you while Be was 
still in Galilee.** 

(B) (1) Matt iii. 5, wpht alnhv . . . irecra h 

wtplxetpot rov *lopddyou, 

(2) Mk. i. 5 (agreeing here with Matthew), i^ewopedero vp6s 
aMy . . . irdt ra n louSaia 

(8) Lu. iii. 8, ijACfv t!r waaayrify rtpixafp^ rou *lop9dy6y. 

(y) In some oases the confhsion is so important as seriously to 
affect the context, as in — 

(1) Matt. xiz. 16, A(8d<ricaAc, ri dyoBhy woi^vw-^which is 
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followed (in the correct teit) by ** Why askeit thou 
me about the good ?” 

(2) Mk. X. 17, AiW<ricoAf W wo 4 <o-w— which ii fol- 
lowed by “ Why calleet thou me good ? '* 

(8) Luke (xviii. IS) agrees with Mark: AlBd<rKa^t A yaB^, rl 
iroi^cras. Note that a scribe has endeavoured to com- 
bine the two traditions by inserting AyaB4 in Matt, 
xix. 16. 

In the following the confusions are between only two nar- 
ratives 

(5) (1) Mk. iv. 19, alfi4pifx¥tu . . . tlffropiuSfLtt^ ffuyrpiyovtri 

cares, poing ifUo the heart, choke (the word).” 

(2) Lu. viii. 14, M /ntpt/uy&r . . . wopfvd/icm ffuinrply ovrai 
—“(the men) going thdr way (or gradually, us in 
liXX.), arc choked by cares, or under the iutluence of 
cures.” 

<f ) In the following, Matthew and Mark concur in attributing 
“desire” and “fear;” but Matthew attributes the 
“ desire ” to Herod, Mark to Hcrodias ; again, 
Matthew makes the object of the “ fear ” to be the 
“crowd,” Mark “John the Baptist.” 

(1) Matt xiv. 5, Kal 6cAwv aMr airoKTuuai rhv 

(2) Mk. vi. 19, 'H Be 'HpwBias . . . HiBtMv abrbv Aroirruvai, 

xal ovK ^B4yaro‘ 4 ykp 'Hpc6Bi}s 40oi9«lTO vBy 'ludrrriv * 
(f) In a record of dialogue, the phrases, “ said he,” “answered 
they,” would naturally vary (as they do, Matthew, 
Mark, and Luke having peculiarities in this respect), 
and they might sometimes he omitted, with the im- 
portant result of transmuting a statement of fact 
(Mark) into an utterance of Jesus (Matthew), thus : — 

(1) Matt xxvL 2, OtBars Bri /icrd Bi/o iyu4pat rh irdcrxa 

ytperai. 

(2) Mk. xiv. 1, *Hy Bi tB irdirxa aol rd A{vfia parh B4o iyi4pat^ 
{n) The following is another case of dilfereuce in the fframmatical 

subject of the verb ; the resemblance wiU oppear de- 
monstrative proof of confusion to those who compare 
tile context, and who also remember that AkoKovBuv 
is used habitually of others following Jesus, but not 
of Jesus following others. 

(1) Matt ix. 19, Kal iytpBeU 6 ' lyffovs ^itoXo</B§i ain^. 

(2) Mk. V. 24, Kal dirqX9«y /acr’ aurou, «eal i)yaXo49ii abrf 

BxAoy iroA^s. 

(6) In the following there is a curious confusion from the omis- 

sion of some words by Luke, so that what is the 
apodosis in Matthew becomes the protasis in Luke : — 

(1) Matt xil 26, Kal ci BSarayds fray Zaravav jKfidWtt], 

40* lavrBy ifitplaBu* wws [oBy ] araBiifftTai i fiafftKtla 
avTOv ; 

(2) Lu. xi. 18, cl Be Kol 4 ^aropas 40* iavrhp BufitplaBij, 

w&f OToB^ia'tTat it fiaaiktla abrov ; 

(i) The following suggests that some Aramaic word meaning to 
“question” and to “tiy” or “tempt” may nave 
been diversely rendered by— 

(1) Matt xiL 10, Kal irript &rfiaap aMr, hdyoyres ft Ifceri 

0cpairc4c^. 

(2) Lu. vi 7, UapfTiipovvro B2 aBxBy ci Bipawtvu, 

(k) (1) Matt xxvii. 49, 01 Be Koiwoi Ifhfyov, ''A0fs, tBw/tcy ci 
tpX^rai 'HXias (rdtrwp aMp. 

(2) ML XV. 36, Xcywy, ’'A^trt , tBufitp ci fyxfreu 'HXiaf 
abrup. 

Here (1) in Matthew the bystanders address the 
man who brings the drink to Jesus ; but (2) in Mark , 
the man addresses tlie bystanders. In (1) the mean- 
ing is “desist fioin giving the drink;” in (2) it 
appears to be “desist from mocking.” But in any 
case, the meaning diirers in Matthew and Mark, 
iany other instances might be given (e.g., Mat xiv. 2 ; 
ML vi 16 ; Lu. ix. 9 : Mk. ix. 5 ; Lu. ix. 34) ; but 
we will conclude with one in which two traditional 
versions of a saying of our Lord, blended into one by ; 
Ifork, ap]^ar to have caused a confusion : (a) “ Every ' 
sin and blasphemy shall be remitted to mn, but . 
blasphemy against the Spirit shall not be remitted ; ” 
(B) “ Whosoever speaketh a word against the Son o/ [ 
Jfan, it shall be remitted to him ; but whosoeve- > 
•[leaketh aMinst the Holy Spirit, it shall not be re- ’ 
imtted to him.” Matthew gives Iwth these versions, i 
Luke one of them (with slight variations). Bat Mark, | 

^ Hers, ss elsewhere in this srticle, it has not been thought neces- i 
fsry to mention by name those critics whose statements are traversed. 
For a brief sniiimatyof tiie histoiy of xeoent criticism on tiie Gospda, 
see the end of this article. 


combining the former part of the first version with 
the latter part of the second, so as to omit the phrase 
“ Son of Man,” and yet feming that some mention of 
“Son of Man was made in the tradition, sabstitates 
for “men” “sons of men,” a phiiase that is not 
found elsewhere in the whole of the Gospels 
(x) (1) Matt xii. 81, 82, (a) [8i4 rovro h4ym bpup, waca Ait/apttta 
sal jSXoo^/da 40c94<r<vai toIs ApBpdnroit, ^ Bi tov 
vpebfiaros fiKafft/nyiia obn A^tB^aerai sal] (B) If 4hy 
efsp xJ^oy sari rov viov rov 4y0p0irou, &0f9i)0'crat 
aBT0, If B’ |y ttwy sarB rov wpobfiarot rov Ayiov obtc 
a0c9^0’CTat avry oBre 4y robr^ ry otdyi oBre 4y ry 
/AcXXoyrt. 

(2) Lu. xiL 10 (using ctf for sar^i, 4pcf for |y otwy, and 
borrowing from {a) the word fiXatr^fiotp), (B) sal 
was If 4pct \Syop tis rhp vlhp rov apBptbwov d0c^0'fTai 
aBrji, t 0 84 cis tB Bytop wptv/ia fiKoff^pdiaopri obit 
iuptBiiertraL 

(8) Mk. iii. 28, 29 (probably transposing vlbs, and using tho 
dative instead of soto or eff ), (a) \4y» bpup Bn wdpra 
40f94<reTa( rols vlott rtfP ApBptbwup rh B/iopr^/iara 
^ sal ai 3Xao'0i}/tiat Bcra 4By ; (B) Is B* |y 

eis tB irytS/aa tB Syiop oBs Ix** fi0c(r<y 

tls rbp aiupo. 

Even those who may reject this explanation of the airai 
keyofitvov in Mark will probably feel that this passage, 
and all those previously quoted, point to some original 
tradition (whether written or oral) upon which our three 
synoptic Gospels are based. These then are the results 
to which (so far) we are led : — (1) Mark certainly did not 
borrow from Matthew and Luke ; (2) Matthew and Luke, 
though clearly influenced by some form of Mark, yet pro- 
bably borrowed, not from Mark, but from some original 
tradition upon which Mark also is based. 

The Nature of the Triple rradtVfow.^What was the The Triple 
original tradition upon which our three synoptic Gospels Tradition, 
are based? Was it Aramaic or Greek? oral or written? 
single or manifold? Did the earliest of our spoptists 
receive it fresh from its first source, or after it had passed 
through many recensions? Few or none of these ques- 
tions (to some of which reference will be made hereafter) 
can be answered with absolute certainty ; but it is evident 
that, if Matthew, Mark, and Luke are all based upon an 
earlier original tradition, then those words and phrases 
which are common to Matthew, Mark, and Luke (to 
which we have given the name of the Triple Tradition) 
must have a peculiar weight, as approximating to the 
original tradition itself. If it be found t^t these 
scattered words and phrases make up of themselves an 
almost continuous narrative, we may fairly suppose that 
we are approximating very closely indeed to the original 
tradition. We shall not expect to find a perfectly con- 
tinuous narrative. On the contrary, a perfecUy continuous 
narrative, identical ,in Matthew, Mark, and Luke, would 
imply, not a floating early variable tradition, but a docu- 
ment simply copied by the authors of our Gospels. 

An early tradition, circulated perhaps in various churches, 
in Antioch, in Rome, in Ephesus, in Corinth, before being 
embodied in a doemnent, will naturally have been modi- 
fied, supplemented, and sometimes (as above) confused. 

More especially in certain unimportant and constantly re- 
enrring words and phrases we may expect variations. The 
words “said,'* “answered,” “went,” “journeyed,” “asked,” 
“questioned,” “tempted,” “refused,” “rebuked,” &c., 
may naturally be expected to differ in the three versions, 

But greater differences will soon arise. One version will 
lay greater stress on the details of miracles ; another on 
the relations between Jesus and John the Baptist; another 
on the Ihw ; another on the forgiveness of sins ; and this 
varying emphasis will produce certain modifications of 
the original tradition. Again, in the early times of the 
church, the Greek of slaves and freedmen may pass with- 
out offence ; but in later times an editor of the Gospel, writ 
ing for readers of higher rank and better edncatioii. will 
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sabstitute less uncouth words for the original barbarisms. 
Thu^ from varying causes, the different versions of the 
tradition will deviate; and when we come to compare 
three of them together, and to write down the words 
common to the three, we shall no longer find the original 
cofttinuous tradition. Gktps in the sense will occur every 
now and then, owing to the omission of some necessary 
word* On the other hand, although the literary cement 
(so to speak) which fills up tbe interstices between the 
words and deeds of the Lo^ may naturally vary, we may 
expect that the words of the Lord Himself will be more care- 
fully preserved, and more identically reported by all three 
synoptists, so that they will give a more continuous sense, 
and will enable us to approximate to the original tradi- 
tion. Let us now take the Qospel of Mar^ and set 
down, from the first two chapters of it, all such words as 
it contains in common with Matthew and Luke, merely 
adding in italics such words as may enable the reader to 
perceive the structure of each sentence; and let us see 
whether the words thus collected show any traces of a 
continuous narrative : — ^ 

**£Raia8 | the prophet ; || the voice of one crying in the wilder- 
ness, Prepare the way of the Lord, make His paths straight I Jolm 

I in the wildem^ preaching | repen(t). | All | wen(t) forth | to 
he baptus(ed) by him. || There cometh one stronger than 1 1 whoso 
shoe-latchet [Mat shoes] | 1 am not worthy to loose [Mat boar]. 

II bajptiz(e) you with water. He | shall baptize you with the 
Holy Spirit |I Je8u(8) was bapti(zed). || The heaven* | and the 
Spirit, as a dove, deBcend(ing) on Him. And a voic(o) frotn I 
heaven | 'My beloved Son, in Thee [Mat. whom] 1 am well 
pleased. I The Spirit drives Him ; | in the wilderii(esfi) forty days 
teinpt(ed} by [Satan ; Lu. devil]. || He came into Galilee. i| Com(eth) 
into the house of Simon [Mat Peter]. | Stepmother sick of a 
fever. || And the feve(r) left her ; | she ministered to the(m). |) He 
heale(d). || He preache(d) in the synagogu(es) of Galil(eo). il There 
came a leper | sayirig to Hi(m), If Thou wilt, Thou canst make me 
clean. And stretching forth His hand, He touched him 1 1 will, 
be thou clean. And immediately there departed from him the 
leprosy. i| And He mid to him, Tel(l) no one, but | show thyself to 
the pnest, and offer that which Moses ordained as a testimony to 
them.*’ Chap. ii. “ || And they brin(g) Hi(m) a paralyti(c). || And 
seeing their faith, || He said, Thy sins are forgive(n). | The scribes 
said, This man bla8phom(eth). || Jesus said to the(m), | Why reason 
ye in your hearts ? Which is easier, to say | Thy sins are for- 
give(n), or to say, RiB(e) | and walk. But that ye may know that 
the Son of Man hath power on earth to forgive sins, He milh to 
the paTalyti(c), | Rise, take thy bed, | go to thy house. And 
J having taken it up, he went. f| And they glorin(6d) God. And 
He saw one sitting at the receipt of custom, and said to him, 
Follow Me, I and arising he followe(d) Him. J And ho feasted Him 
in his house, and man(y} pnblican(B) | were iea8t(ing). )| And the 
Phan8ee(H) sai(d) to His diSGiple(B), w(by) eat with publicans and 
sinners ? | H(e) | mid to them, They that ai'e strong [La. healthy] 
have no need of a physician, but they that are sick. 1 cam(e) not 
to caH the righteous but sinners. | The disciides of John \8ny to 
Hi(m) : | The disciples of John and of the Pharisee(B) fas(t), but 
Thin(e) do not, Jesus said to the(m), Cafti) the son(8) of the 
bride-chamber /osf ; | The bridegroom is with them. || But the 
days shall come when the bridegroom shall be taken from them. 
Then shall th(w fast. | No one pniteth on a | patch upon an ol(d) 

ra l(t). No on(c) putte(th) new wine into olj bottles. Else, 
burs(t) the bottle(8), and the vdne will peris(h) and the 
bottles also. But new wine into new 1)ottlos. || On the Sabbath, 
ihey were goi^ through corn-fields ; His disciples plucke(d) the 
wheat -ears. | The Phari8ee(s) said, They ore doin(g) on the Sab- 
bat(h) that which is not lawful. He mid to thG(m), Have ye not 
read what David did when he was an hungered, and they that were 
with him! how he went into the house of God, | and ate the 
shewbread, whic(h) it is not law(ful) to eat, save for the priest(s) ? 
II The Son of Man is Lord of the Sabbath.” 

Few will have any difficulty in following the above 
narrative which represents the Triple Tradition of the 
synoptists. It will be generally admitted that, so far as 
it extends, it omits little of importance; and its con- 

^ A gap in the narrative of Mark is signified by I , a longer gap 
by ||. Bracketed parts of words signify that the word occurs in the 
three Gospels, but in different forms. 

* Here Mark uses a strong word, meaning ** cleaving” or rend- 
ing”; Matthew and Lnke prefer the more nsoal word, meaning 
** onening.” Hence the gap. 


tinuity will commend it as likely to be, if not the original 
tradition, at all events a closer approximation to it thafti 
we are likely to find elsewhere. It therefore becomes 
an important business to consider the scope and variations 
of the Triple Tradition,-— where it is full and ampl^ where 
it is meagre, where it begins and where it ends. 

The commencement of the Triple Tradition has been 
given in the specimen quoted above. It begins with the 
proclamation made by John the Baptist, of the advent of 
the Stronger One. Describing (Mk. iii.) the cure of the 
withered hand, the choice of the Twelve, the disconrse on 
blasphemy against the Holy Spirit, and the answer to the 
question, ‘‘Who is My mother and My brethren 1” it passes 
(chap, iv.) to the parables of the sower and the mustard 
seed, which it ^ves very fully ; the rebuking of the wind 
and the exorcism of the legion (Mk. v.) are given as 
follows : — 

Mk. iv. 85. US gp across to the other side. They took 
Hi{m) I in a boat. || They wak(e) ni(m) Bay(ing), We perish : and 
He, arising, rebuked the win(d). || And there was a calm. He mid 
to them, I Your faith ! |i They said, Who is this that even the wind 
ol)ey(oth) Him ? ” Mk. v. 1. ** And they came across into the land 
of the [Gfulan nes, Gerasenes, or Qergesenes]. There met Him | one 
[Mat. two] ill the i| tombs || crying, | What is there between ms 
and Thop, Thou Son of God ? || Torment me not, || And he [Mat 
they] besought Him . . . into . . . |i And He . . . them, | goui(g) 
forth, they come to (or intol the swine, and the herd rushra 
down the steep place into the sea [Lu. lake] and were choked 
[Mat polished J. | Those that were feeding them | fled and brought 
word into the city. || They came || Jesus. || And | ihey brought Him 
to depart from | tlicin.” 

This is given as a specimen of those passages where the 
narrative is nut so continuous, and where there is some ap- 
pearance of coufusion. The evidence of confusion is con- 
firmed (1) by tbe fact that a word is used here (Wfiuv) to 
denote “ spirit ” or “ demon,” which Is not found once 
elsewhere in the whole of the Gospels, nor, indeed, any- 
where in tbe New Testament (except in the Apocalypse 
twice), whereas Saipoviov is used forty-five times, and 
irv^fia twenty-seven times in the three Gospels alone ; (2) 
by the difference of the names for the locality, Gadara, 
Gerasa, Gergesa ; (3) by the fact that Matthew speaks of 
two demoniacs instead of one.^ 

The restoring to life of the daughter of a ruler (ML 
and Lu., ruler of a synagogue) is next thus briefly 
related : “ He came into the house. | She is not dead, 
but sleepeth. And they mocked Him. || Having taken 
her by the band | Arise.” Then follow (chap. vL) the 
mission of the twelve, Herod’s conjecture about the new 
prophet, and the feeding of the five thousand, which runs 
thus (Mk. vi. 44) : — 

* It has been suggested (Abbott, Throngh Nature to Christ, p. 447) 
that this extremely difficult narrative may have arisen from a mis^ 
understaiidiiig of the phenomena of possession. Compare the story 
in the Evangelium Infantim Arabkiifin (a Gospel which shows special 
traces of Mark's influence) in which (chap, xi.) it is said of a certain 
demoniac that ** demons, in the shape of crows and serpents, began 
to go forth, fleeing from out his mouth.” But it is perhaps more 
likely that the variation in the name of the place points to some mis- 
understanding as to the origin of the story. The name Gadara, 
sometimes means a ” sheepfold " ; and gdddr, though not a 
Syriac word, is yet given In the Syriac lexicons os Hebrew for ** flock.” 
Again, the correct reading in, Mark is probably ‘‘Gerasene,” not 
“Gadnrene” ; and the word ^3 moons “to cast out,” Lastly, the 
third reading, “ Gergesa,” supported by Origen, is expressly said by 
that author (Conwa. in Ev, Joann,, vi. 24) to mean “ irapoisia 4ieiSc3Xii- 
fc4rwv,” “the district of those who cast out”; and he suggests that 
the name was probably prophetical, referring to our Lord's expulsion 
from the district (4irwy vuor oSira rdx® nptxpnrtKws), Now, when o» 
narrative of an event reported to have occurred at a certain place 
contains three different names of the place, and when each of the three 
names is adapted to the event, such a triple adaptation is obviously 
likely to be not a mere casual coincidence, but rather a convergence 
pointing to some misunderstanding or non-hUtorioal nucleus as the 
centre and origin of the narrative. What the misunderstanding was 
may be a matter of ooi^ecture, but that there was some misunderstand- 
ing is a probahiliiy approaching to certainty. 

X. ^ XOO 
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Bend them aim, that they may go into villaM | Give ye 
tl^m to eat I have five loavei and ^o fiwea. || Having 
taaen the five loaves and the two fishes, looking up to heaven, He 
blessed, and having broke(n) them, He gave dim to the disciples. 

I And they all ate and were filled. | And they to(ok) up twelve 
baskCets) of fragments. They were | five thousand men.'* 

The walking on the waves is much more briefly 
recorded (Mk. vL 46-51). went to the moun- 

tain. I H was late. || They see Him walking on the 
sea. II It is I ; be not afraid.” Then follows a blank, 
in which Matthew and Mark generally agree, while Luke 
is altogether wanting ; and, after this, the famous confes- 
sion of Peter, followed closely by the transfiguration. 

Mk. viii. 27. ** He a8ke(d) them, | saying, | Whom | do they 
say that / am ? They answered, | John the Baptist ; | othera 
Elias { but others a prophe(t). | He said, But whom do ye say 
that I am* Peter | answering said, ChTl8(t). Tell no one. 
He said that He must needs | suner many things | from the elders 
and chief priests and scribes, and be slain, and after three days 

i or, on the third day] He must be raised up [Mk. Af'acrrfii'ai, 
jU. and Mat 1 I1 If any one wishes to com after Me, 

let him deny himself, ana take up his cross and follow Me. For 
whosoever wishes to save his life shall lose it, but whosoever lo8(eth) 
his life for My sake shall save it For what is a man proiit(ed), 
to gai(n) the whole world, and be lost f || The Son of Man shall 
come in glory, with the angels." || Mk. ix. **I say unto you, There 
are some of those stand(ing) here who sliall not taste death till they 
see th(e) kingdo(m). | Afmr six [Lu. eight] day(s) ho take(ih) | 
Peter and James and John | into a mountain. |i His garments) 
become white. || And there appear(ed) Elias and Moses si)eak(ing) 
with Him. I Peter said to Jesu(8), It is good for us to be here; let 
us mak(e) three tabernacles, one for thee, and one for Moses, and 
one for Elias. i| A cloud ovcrshadow(ed) the(m), and there was a 
voice from the cloud, This is My Son : hear Him. | They saw 
Jesus alone." 

From Mark ix. 14 to x« 16 there is a break in the com- 
mon tradition, which here records little except three or 
four sayings of the Lord, 

** 0 faithless generation, how long sliall 1 be W'lth you ! " ** The 
Son of Man is to be betrayed into the hands of men.” "Whoso- 
ever receivctli a child in My name rccciveth Me.” any one 
cause one of these little ones to stumble, a mill-sUme round his 
neck, and let him he cast into the be(a). ” * * Salt is good, but if the 
salt lose its savour, wherewith shall it be salted "Sufier the 
children ; forbid them not ; for of such is tlie kingdom." 

In contrast to this discontinuity, Mark x, 17-52 gives 
a continuous tradition about the rich young man, the pro- 
mise of reward to the disciples, the predictions of betrayal, 
and the healing of the blind man near Jericho. The entry 
into Jerusalem and the purification of the temple (xi. 1-1 7) 
are also fairly continuous. The disputes in the temple 
touching the baptism of John (xL 27-33), the wicked 
husbandmen (xLll-12),and the tribute-money (xil 13-17) 
are very continuoua A brief denunciation of the Phari- 
sees, who love the first seats in synagogues and at feasts, 
is found in Mark xiL 38-40. Triple Tradition then 
touches on the second coming of Jesus. Luke has here 
omitted many important passages which are recorded by 
Matthew and Mark alone, and which will be given here- 
after (see p. 795). Here we will set down nothing but the 
common tradition, marking Luke’s omissions. 

Mk. xiii. 1. "And 1| He said. || Not a stone shall be left on 
stone, which shall not be cast down. || They asked Him, || When 
shall these things be? And what ts tbe sign? He answered, 
Take heed lest any deceiv(c) you. Many shall come in My name 
saying, I am He. jf When jt hea(r) of w^ars, be not alarmed [Lu. 
sttbatitutea the usual LXX. word wrovSvrc for the LXX. firaf 
\rf6iiepow, 9poe%o$*, which is in Mat. and Mk.]. These things must 
needs come to pa^, but the end is not yet. Nation shall rise 
against nation, and kingdom against kingdom. There shall be 
earthquakes in places, there shall he famines. || They shall deliver 
you to ... for a witness . . . il And ye shall be hated by all 
men for My name's sake, hut he that remain(eth) shall he saved. 
When ye see | desolat(ion), then let them that are in Judsea flee to 
the mountains. Ii He that is on the house-top let him not descend, 

I and he that is in tbe field let him not turn bock.^ Ii But woe to 

^ This passage is found in Matthew and Mark here, but in Luke 
Msewhere (xvii. 82). 


them that are with child, and to them that give suck in those days." 
[Here Luke leaves a blank in which Matthew and Mark predict 
"false Christs" and "the darkening of ^e snn."] "And the 
powers of (or tn) the heavens shall he shaken. And then shall 
they see the Son of Man coming tn the clond(B) with great power 
ana glory. || From the fig-tree ye know that the summer is nau. 
So also ye, when ye see these things. || Heaven and earth snail 
pass away ; bnt My words shall never pass away.'' 

In Matthew and Mark there follows the avowal that 
of that day or hour none knoweth, not even Uie angels 
in heaven, nor even the Son, but only tbe Father.” But 
Luke omits this. The Triple Tradition passes to the be- 
trayal of Jesus. The traitor’s compact (ML ziv. 10, 11) 
and the visit to the city to eat the Passover are briefly 
narrated. From this point the Triple Tradition becomes 
more and more scanty, till it leaves us at last little more 
than a few disconnected sayings of Jeans. 

ML xiv. 21. "The Son of Man goeih indeed, as it is writUn\ 
hut woe to that man by whom He is to be betrayed. || Having 
taken bread, He brake it, and ga(ve) it. | This is My body. And 
taking the cup, This is My blood of the teBtamen(t), that is shed 
... II 1 say unto you, I will never drink of the fniit of the vine 
until the kingdom. || And | they wen(t) forth to the Mount of 
Olives. II I say unto thee, Before the cock crow, thou shalt deny 
Me thrice. || Ho pray(ed), If ^ possible . . . || He Bai(d), 
Faih(er), take this cup from Me ; || yet not as /wil(]), but as Thou 
wilt. II And having toun(d) them sleeping. He said, Pray, that ye 
enter not into temptation. || While He was still speaking, came 
Judas, I one of tho twelve, I and a multitud(e) with him. || He 
kiss(pd) Him. || One smote [Mk. traiot, for which Mat. and Lu. 
substitute the more appropriate and common word Mrait] the 
servant of the high pnest, and cut off his ea(r). I Jesus said. As 
against a thief have ye com(c) out with swords and staves t 1 was 
daily | in the temple; and ye took Me not || They led Him to th(e) 
high pries(t). i| reter followe(d) afar off | and sat in | the halt 
Art thou the Son of God [Mk. the Blessed] ? || Thou shalt see the 
Son of Man seated on the right hand of the Power. || What need 
have wc yet of witnesses ? || They sai(d) unto Him, Prophesy. || A 
maid-servan(t) spake unto Pete(r). 1| But he denied, saying, I do 
not know Him. i| Verily thou art one of them, for . . . II And 
Peter remembered, Before the cock crow, tliou shalt deny Me 
thrice, and ho w'ep(t). " 

Mk. XV. **They led Him to Pilat(e). || He aske(d) Him, | Art Thou 
the King of the Jews? He said to him, Thou sayest II . . . 
Barablias . • . i| Cruci(f\») Him^ Why, what evil hatli He 
done 7 I Crucif(y) Him. I nlate released Barahhas, and delivered 
over Jesus. || And they ie(a)d Him away. || They made Simon a 
Cyrenian varry tho cross. i| They came to the place of the Skull. || 
They divido(d) His garments and cast lots. || There was written up, 
The King of the Jews. || On the right band and on tho left . . . |l 
He saved others; let Him save (Him)sclf. || About the sixi(h) 
hou(r} there was darkness over the earth until the ninth hour, jj 
Jesus with a loud ^ oice emitted liis breath. || And the women | who 
in [or from] Galilee had followed Him behel(d} [ML and Mat. 
ficwpcTv, Lu. hpav, reserving 0t»p§?y for v. 65] these thinm from 
afar. |) Joseph of Ariniathsea | cam(c) to Pilate and begged the body 
of Jesus, II and wound [ML iyelKpokVs lAsX. and Lu. 
it in linen | and laid it in a tomb." 

At this point tfte tradition not only becomes discon- 
tinuous, but also shows marks of confusion. The tradi- 
tion appears to have been that the women beheld,” or 
came to " behold ” (another tradition added at dawn ”), 
and came to the tomb ; but what " dawn ” is meant, and 
what was the object of their beholding, is left uncertain. 

(1) Matt, xxvii. 61 ; zxviii. 1. "There were there Mary Magdalene 
and tbe oilier Mary sitting over against the tomb. Late in the 
Sabbath, at the hour of dawning (rf iin^OKo^og), before the first 
day of the week, came Mair Magdalene and Maiy to behold 
(9%»p^ow) the tomb 

(2) ML XV. 47; zvi. 1. " Mary Magdalene and Mary the mother 
of Joses beheld {iBidpoor) where He was laid (reBureu), When the 
Sabbath was passed, Mary Magdalene and Mary the mother of 
James and ^lome brought spices that they might come and anoint 
Him." 

(3) Lu. zxiii. 64. ** And the Sabbath was dawning ; 

and having followed Him (to the grave), the women who had come 
with Him from Galilee beheld (iBiaowrro) the tomb, and how His 
body was laid (riBurat), and returning they brought spices.” 

* It may be observed that the same Syriac word is used to denote 
evening as well as morning twilight See Gildemeister, Be BvangeUis 
tn Arahicum e smpHot Syrmoa tramsUtUs, Bonn, 1865, p. 20. 
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The only remaining words of the tradition are : . 

the first day of the week . • • roll(ed) away [L e., the 
stone at the opening of the tomb] ... He is not here ; 
He is risen • • . (^lee . • • they fled from the tomb.” 
Matthew and Mark continue for a few lines a narrative 
basid upon some common tradition ; but even here there 
ocean the confusion mentioned above — Mark, as He told 
you ; ” Matthew, behold, I told you ; ” and the narrative 
of Mark ends at xvL 9. The remaining verses of Mark are 
an appendix added by some later editor ; and henceforth 
the narratives of Matthew and Luke — ^having lost Mark — 
present no further traces of agreement 

To sum up the contents of the common tradition, 
it omits the genealogies, miraculous incarnation, and the 
picturesque details of the infancy; it lays emphasis on the 
relations between John the Baptist and Jesus ; it contains 
none of the parables except the sower, the mustard seed, 
and the wick^ husbandmen, and few of the long discourses 
of Jesus, except an abridged prediction of the second 
coming. The disputes between Jesus and the Pharisees 
about the Sabbath, about fasting, about exorcism, about 
the baptism of John, and the tribute, and Christ the Son 
of David, and the dialogue with the Sadducees about the 
resurrection, are very fully given ; and so also is the dia- 
logue with the rich young man. Indeed it is a collection 
of dialogues and anecdotes rather than a set treatise of 
doctrine or biography. The sayings of Jesus recorded in 
it are short, pithy, and abrupt,^ and many of them are 
polemical Only now and then do we find a sentence 
which goes down deep below all polemics, and reveals a 
deep-laid spiritual plan. But putting such sentences 
together we perceive that the Triple Tradition describes a 
prophet wholly different from any that had before ap- 
peared in Israel; a prophet who not only (like Isaiah) 
protested against sabbaths and purifications as ends in 
themselves, but who also preached the Fatherhood of God 
in a manner entirely peculiar to Himself, and who set aside 
the Mosaic law of divorce (Mk. x. 2-11). He also in- 
structed His disciples to enter into the kingdom as little 
children (x. 15), and seems to have attached a certain 
symbolic mystery to childhood as representing Himself 
(ix. 37). He taught His disciples farther to devote their 
lives to Him, and to ignore all life apart from Him (viiL 34), 
{«to confess Christ, to deny themselves”). From the 
first He claims the power of forgiving sins (ii. 7) ; and, as 
soon as one of His disciples confessed Him to be the 
Messiah, He prepared for death, predicting that He should 
die, but rise again. Then, after prophesying the fall of 
the temple, and great distress in all nations, He predicted 
a final triumph for His disciples ; and after bequeathing 
Himself, His body and His blood, as at a funeral feast, as 
His final legacy to His disciples. He was arrested and put 
to death. 

Several miracles of healing are recorded, and, in addi- 
tion to these, the exorcism of the Oadarene (in which, 
however, great confusion is apparent), the stilling of the 
storm, the feeding of the five thousand, and the transfigura- 
tion. From the beginning of the discourse on the second 
coming, Luke diverges more and more from Matthew and 
Mark. After the death of Jesus, Matthew and Mark con- 
tinue to agree in words and phrases, but a little confusion 
ia apparent ; and the tradition suddenly terminates with- 
out any record of the appearance of Jesus to His disciples. 
However we may regret this, it is perhaps what may be 
naturally expected on the hypothesis that we have before 
us an early tradition originated at a time when the 
numerous manifestations of Jesns after His death were 
still attested by living witnesses ; when as yet it had been 

^ Of* Jnittn, ApoL 7. (Klrohhofer, p. 89), $paxth rt «cal trivroiiot 
wufi oftrov X4>Oi 
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found impossible to reduce the experiences and impres- 
sions of those who had seen Him — impressions necessarily 
miable and transient, blended with fear and with an ex- 
citement bordering on ecstasy — ^to a consistent and histori 
cal shape ; and when it had not yet been found necessary 
to define and harden the narrative so as to adapt it for the 
purpose of meeting doubts and objections. 

The Additions common to Matthew and Mark — ^TheAddltloi 
additions to the Triple Tradition which are found in common 
Matthew and Mark, but not in Luke, are the following : — 

(1) The demsription of John the Baptist (Mat. iii. 4 ; Mk. i 6) ; Mark. 
(2) the minuteiing of the angels (Mat iv. 11 ; Mk. i. 18) ; (8) the 
calling of the fishermen (Mat. iv. 18-22 : Mk. i. 14-20) ; (4) the 
murmuring of Hie friends at Nazareth (Mat. xiii. 58-67 ; Mk. vl 
1-4) ; (6) the influence of Herodias in procuring John’s execu- 
tion (Mat xiv 8-18 ; Mk. vi. 25-29) ; (6) the walking on the 
water (Mat. xiv. 22-28 ; Mk. vL 45-51) ; (7) the disputes with 
the scribes from Jerusalem (Mat xv. 1-20 : Mk. vii. 1-23) ; (8) 
the story of the Syro-Phoinician woman, which is narrated oy 
Matthew and Mark in widely divergent language, but with an 
almost identical conclusion (Mat xv. 21-28; Mk. vii. 24-80); 

(9) the feeding of the four thousand (Mat xv. 82’88 ; Mk. viii. 

1-9), and the comparison between this miracle and that of the 
five thousand (Mat xvi. 5-12 ; Mk. viii. 14-21) ; (10) the saying of 
Jesus that Elias had already come (Mat xvii. 12 ; Mk. ix. 18) ; 

(11) the discussion of the enactments of Moses concerning divorce 
(Mat. xix. 4-8 ; Mk. x. 2-9) ; (12) the saying (but Luke inserts 
it elsewhere) that ** many that are first shall be last” (Mat xix. 

80 ; Mk X. 81} ; (18) the petition of the sons of Zebedee for the 
chief places (Mat xx. 20-28; Mk. x. 85-45); (14) the withering 
of the fig tree (Mat xxL 18-22; Mk. xi. 18, 14, 20); (15) the 
introductoiy question of the lawyer, Which is the great com- 
mandment^* (Mat. xxii. 86 ; Mk. xii. 28) ; (16) in the discourse on 
the last day, Luke omits reference to the consummation," <ruv- 
r/Xsia (Mat), ffuvrtXMBai (Mk.) ; these thinn^ are the begin- 
ning of troubles;” **the abomination of desolation," &c. ; **he 
that reodeth let him understand;" **pray that yourfiight may 
not be in winter;” ** (tribulation) such as was not nom the 
beginning till now, nor ever shall M the expression about the 
** shortening" of the days *‘for the elects* sake “He shall send 
His angels, and gather together the elect “of tins hour the 
Son knoweth not (17) later on, Luke omits the anointing of 
Jesus “for His burial*’ (Mat. xxvi. 6-18; Mk. xiv. 8-9) ; (18) “ 1 
will smite the Shepherd," he., and “ 1 will go before yon into 
Qalilco” (Mat. xxvi. 31, 82; Mk. xiv. 27, 28) : (19) the compact 
of Judos with the priests that a kiss should be the signal (Mat 
xxvi. 48 ; Mk. xiv. 44) ; (20) the false witness about “destroying 
the temple in three days" (Mat xxvi. 59, 62 ; Mk. xiv. 65-60) ; 

(21) the tumt “Thou that destroyest the temple” (Mat xxvii. 40; 

Mk. XV. 29) ; (22) the utterance of Jesus, “ My God, My God, why 
hast Thou forsaken Me ? " with the eonsi'quent misunderstanding 
of the bystanders (Mat. xxvii. 46-49 ; Mk. xv. 84-86) ; (28) the 
utterance of the angel (or angels) at the tomb, “He f^th before 
you into Galilee ; there shall ye see Him " (Mat xxviii. 7 ; Mk. 
xvi. 7). 

In considering these passages it is natural to ask whether 
any reason (besides ignorance of them) can be alleged why 
Luke should have omitted them. It is scarcely possible 
to fail to see design in some of these omissions, — ^for 
example, in those which relate to John the Baptist and 
Elias (1), (5), and (10). The author of the Acts of the 
Apostles is by general consent admitted to be identical 
with the author of the Third Gospel. Now remembering 
that Luke in the Acts (xix. 3) informs us that, many years 
{ffter the death of Jesus, there were in Ephesus several 
disciples who were baptiz^ with the baptism of John, and 
knew nothing of the Holy Spirit, we may well nnderstwd 
that the author of the Acts finds it necessary, when writing 
a gospel, to put in as clear a light as possible the Bub> 
or&nation of John to Jesus. Accordingly, in place of the 
graphic description of the austere food and ^b of the . 
prophet, he gives (iii. 10-14) a description of his teaching, 
as containing the elements of a simple and almost common- 

E lace morality, intended merely to prepare the way for a 
igher teaching, and he adds an express negative from the 
prophet in answer to those who doubted whether John were 
the Messiah. Bepeate^y does Luke deviate from the 
common tradition of Matthew and Mark on the sulgeot ol 
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Elias ; and in each case the object is apparent Only a^ 
cfbse inspection of a harmony of the Gkwpels will make 
this dear ; but three or four passages may be mentioned 
which point in this direction. Luke has already (i 17) 
declared that John will go before Jesos *'in the spirit and 
power” of Elias, but he cautiously avoids committing 
himself to the tradition (Mk. iz. 13 ; Mat zviL 13) that 
John was Elias. The belief in an actual transmi^tion 
of souls he will allow the multitude to entertain (iz. 8, 19), 
but not Herod ; for whereas in Mark (vi. 16) Herod says, 
Whom I beheaded, viz., John, this man (oSm, corr. text), 
is risen from the de^,” Luke, by a slight transposition of 
the traditional words, converts the proposition into a ques- 
tion: **John Ibeh^ed; but who is this man?” And, 
further, in order to prepare the way for the interview 
between Herod and the Lord — which he purposes to de- 
scribe at the end of his dospel (zziii. 8, 9), and to refer to 
in his continuation of the Gospel (Acts iv. 27) — he adds 
the words, ” And he (Herod) was desirous to see Him.” 
Again Mark (iz. 6) tells us that Peter ” not knowing what 
to answer/^ proposed to build three tabernacles for Jesus, 
Moses, and Elias ; but Luke reads (iz. 33), ** not knowing 
wJiiat he saidf' as if to caution the reader against supposing 
that Elias or Moses could be seriously placed on the same 
level os Jesus. For the same reason he omits the irreverent 
misunderstanding of the bystander who supposed that 
Jesus in his last moments called for Elias, and even the 
utterance itself (Mat. zxvii 49 ; Mk. xv. 36). 

)’■ With reference to many of the other omissions it will 
be noticed that Luke seems to have before him somewhat 
different versions of the narratives, which different ver- 
sions he inserts elsewhere. For example, he gives a 
version of the calling of the apostle-^hermen, which 
adds a miraculous draught of fishes, thereby approximat- 
ing to the narrative in the Fourth Gospel (xxi. 6-11). 
Again Luke places the murmuring of the Nazarenes much 
earlier, in the fore-front of the ministry of Jesus, as was 
veiy natural, and gives an entirely different version of it 
The ministty of the angels after the temptation he omits ; 
but he alone records the ministiy of the angel (zxii, 43) 
when Jesus was tempted in Gethsemane, for which tempta- 
tion be carefully prepares the way by saying (iv. 13) 
that the devil depart^ from Jesus only ” for a season.” 
As regards the anointing “ for the burial,” it is probable 
we have a different version of it in his story of the 
woman that was '^a sinner” (vii. 37). The reasons 
for the omission of the feeding of the four thousand and 
the withering of the fig tree are not so obvious. The 
omission could hardly have been dictated by any desire to 
minimize the supernatural (seeing that Luke contains many 
miracles peculiar to himself, and that he does not shrink 
from giving in full detail the ezorcisni of the Gadarene). 
It is possible that he omitted the former as being too 
similar to the feeding of the five thousand to require 
to be repeated ; and if he regarded it (as the author of 
the Fourth Gospel does) as having a sacramental meaning, 
one story of the kind may have seemed sufficient. If the 
story of the withered fig-tree was regarded by him in 
the same way (rather as emblematic than as historical), 
then it may have been replaced in his narrative by the 
story of the barren fig-tree (peculiar to Luke), to which 
the master came seeking fruit and finding none. It is 
also noticeable that the moral (on the power of faith) 
deduced from the withering of the fig tree in Matthew 
and Mark is contained in Lake, but in a different form. 
In Matthew and Hark it mns : ^^If ye say to this moun- 
tautf Be raised up and cast into the sea ; ” whereas in Luke 
(zviL 6) it is, Ye might have said to this eycamine tree, 
Be rooted up and planted in the sea.” This perhaps 
dii^dy oonfi^ the supposition that Luke r^gar^ the 
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narrative of the fig-tree rather as a parable than as a fact 
But it is important to bear in mind that we have little 
more than the evidence of coigecture to ezplain some 
of Luke’s omissions. For ezample, the story of the 
walking on the waves, as told by Matthew and M^rk, 
represents the disciples as being alarmed by the thought 
that the apparition of the Lord was only a spirit 
(^b^oo/aa) ; unless Luke considered that the ground of 
this narrative -was occupied by his account of a similar 
fear when the disciples ^held the Lord after the resur- 
rection, it is hard to suggest any reason for its omission. 
This class of omissions may be terminated with that 
numbered (19) above — the compact of Judas concerning 
the signal It is obvious here that Luke has another 
version of the tradition in his mind. He alone of the 
three records the words of Jesus, “ Betrayest thou the Son 
of Man with a kiss,” thereby making it unnecessary to 
explain (with Matthew and Mark) that the kiss was a 
signal fixed by the traitor. 

Another class of passages may possibly have been 
omitted as being not of interest to the Gentile world, 
or as being liable to misunderstanding or peiwersion. The 
stoxy of the Syro-Fhcenician woman perhaps appeared to 
the editor of the Gentile Gospel to exhibit Jesus in too 
harsh a light; the application to Jesus of the prophecy 
will smite the Shepherd,” appeared more liable to 
misunderstanding than ‘^He was reckoned with trans- 
gressors ” (not found in Mark’s genuine text) ; the discus- 
sion of the law of divorce and of the regulations touching 
uncleanness, and the part played by Herodias in the exe- 
cution of the Baptist, may have seemed to lack interest 
for readers outside Palestine. In the disconise on the 
second coming it would be natural for an editor of the 
tradition writing after the siege of Jerusalem to sub- 
stitute “encircled by armies” for the “abomination of 
desolation” — a phrase that would perplex a Gentile 
reader, and also to modify some of the hyperbolic and 
emblematic expressions. Lastly, the mention of the 
“ false witness ” concerning the destruction of the temple, 
and the raising up of a new temple in three days, may 
have begun to present a difficulty in times when the temple 
actually had been destroyed, and when the Lord Jesua 
Himself had come to be regarded as the new temple not 
made with bauds. Although therefore Luke does not go 
so far as the author of the Fourth Gospel (who exhibits 
Jesus as actually predicting the destruction of the templa 
and as promising to raise it up in three days), yet he not 
only omits the “ false witness,” but also the allusion to it 
contained in the taunts addressed to Jesus on the cross, 

“ Thou that destvoyest the temple and laisest it again in. 
three days, save Thyself ” (Mat. xxviL 40 ; Mk. xv. 29). 

The above explanation of Luke’s omissions may only 
partially commend itself to the reader ; but few will fail 
to see that there is at least some method and motive in ' 
most of them. It is a matter of certainty that in tha 
Triple Tradition many of Luke’s omissions and modifica- 
tions of phrases and words are not accidental but editorial : 
it is but natural therefore to suppose (especially when 
reasons can easily be assigned) that editoricd reasons may 
also explain omissions and modifications of narratives and 
discourses. Of course it is not maintained that Luke, or 
any individual editor, made these changes on his own 
responsibility. Many of them are probably the result of 
a “ Gentile use ” Vhich bad gradually sprang up in certain 
chnrcbes, and which was not created but adopted and 
expressed by the author of the Third Gospel Consequently 
we are not obliged to suppose that the omissions resulted 
from ignorance. The very fact that it is easy to supply 
motives and reasons for tiie omission of these narratives 
increases their credibility, by diminishing the probability 
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tliat thej were late traditions unknown to the author of 
the Third QospeL The passages omitted are generally in 
the style of the common ti^tion, and they contain 
incidents of a similar kind to the incidents of the common 
tradition. It only remains to add that (except in the story 
of the Syro-Phcenician woman, and, in a lesser degree, in 
the question of the lawyer about the great commandment) 
Matthew and Mark closely agree whenever Luke separates 
himself from them. This is also found frequently to be 
the case in the Triple Tradition.^ In the midst of very 
similar context, if Mark is identical, or nearly so, with 
Matthew, in the expression of some action, it will be 
found that Luke often suddenly diverges, or makes some 
omission. Thus — 

(1) Mat. xxi. 12. Kol tltrriKOttf ’li}(roGf tit rh Upby leal i(^J3a\t 

irdyrtts Tobt;iru\ovyras Kcd AyopdCoyrat iv l^PV* rpawi(at 

r&y KoKkvfiitrrQv Kardarptr^t, koI rds KaStipas r&y wvKodmuy rdt 
trtpitrrtpds. 

(2) Mk. xi. 15. Kol tit rh Itpdy, Ijp^aro iK$dKKtiy rott 

ir«AoCFrar icol rots dyopdCovras iv Itp^" Koi rdt rpaitdCat ray 
KoWvfiiffr&yf Kcd rds KaBddpas twy iratkoiiyTuy rds rtpiarrtpdt 
ieaTdmtJl^t. 

(8) Lu. xix. 45. ^ Kal tl(rt\0i>y tit rh Itpdy, lip^aro iKfidkk^" • 
robs trukovyras, omitting thu rest. 

So, in the midst of the story of the rich young man, 
where Matthew and Mark have dinjkBo kvTrovfjL€yQ^f 
yhp l^tov KTTjfAara voXXdy Luke, suddenly diverging, has 
TTopCkwo^ dycyi^Orf' yap trXov<no^ a-^oSpa (Mk. 22 ; 
Mat xix. 22 ; Lu. xviii. 23). Sometimes the divergence 
appears to arise from literary motives, and especially from 
the dislike of repetition (Lu. iv. 32 ; Mat vii. 29 ; Mk. L 
22) ; but in other cases it cannot be so explained : — ^Lu. v. 
29, 80 ; Mat ix. 10, 11 ; Mk. ii. 15, 16 : Lu. v. 33, 34 ; 
Mat ix. 14, 15; Mk. il 18, 19 (see also, in a parable, 
Lu. V. 36 ; Mat ix. 16 ; Mk. ii. 21) : Lu. vi. 11 ; Mat 
xii. 14 ; Mk. iil 6 : Lu. viii 13 ; Mat xiii. 21 ; Mk. iv. 
17: Lu. viiL 44; Mat ix. 21; Mk. v. 29. In some 
of these cases the agreement between Matthew and Mark 
is so close as to suggest that both writers may have used 
some common document (not oral tradition) which con- 
tained little more than certain words of the Lord in a 
scanty framework of narrativob But this common matter 
adds little to our knowledge of Christ. The most import- 
ant narrative in it is the story of the Syro-Phoenician, 
showing how Jesus, as it were, acknowledged in the 
woman’s persistent faith a divine revelation, extending His 
gospel even to the lieathen. And this narrative is written 
in language so divergent as to indicate not a document but 
an oral tradition. 

Ldditlons The Additions of Mark and Luke, — Additions of any 

►f Mark length are very few ; — 

JidLuke. exorcism of an unclean spirit (Mk. i. 21-25; Lu. iv. 

81-86) ; (2) the account of Jesus retiring to a solitary pla^, when 
He declares that He must carry the gospel elsewhere (Mk. i. 85-39 ; 
Lu. iv. 42-44) ; (3) the saying of John the son of Zebedoe, 
‘Master, wo saw one casting out devils in Thy name, and we 
forbade him,*' and the reply of Jesus (Mk. ix. 38-40 ; Lu. ix. 
49, 50) ; (4) the short denunciation of the Pharisees that devour 
widows* houses (Bfk. xii. 88-40 ; Lu. xx. 46, 47) ; (5) the story 
of the widow’s mite (Mk. xii. 41-44 ; Lu. xxi. 1-4). Shorter 
similarities are — (6) a mention of Jesus as being in retirement (Mk. 
i. 45; Lu. v. 16); and (7) a mention of “Tyns and Sidon” as 
places to which the fame of Jesus had spread (Mk. iii. 8 ; Lu. vi. 17). 
There is a close verbal agreement between Mark and Luke in the 
exorcism of the “ legion ” (a name that does not occur in Mark) ; 
in the raising of the daughter of Jairus ; and in the stilling of the 
storm. But gradually as Matthew approxilnates to Mark, Luke 
deviates from Mark. There is a return to similarity in the pre- 
paration for the Passover (Mk. xiv. 12-16 ; Lu. xxii. 7-13) ; out 
m>m this Mint Luke deviates more and more, and, with the 
exception of two words (erdvit and in the incident of 

Barahbas, and of a somewhat doser approximation in the incident 
of Joseph of Arimathsea, it may be almost said that Luke has 


^ In the words of the Lord the three Gospels are often closely 
similar, but seldom in Gie deeds. 
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henceforth nothing in common with Marx, ezoept what is found 
in the Triple Tradition. 

Most of the incidents common to Mark and Luke are 85 
few and bo aimple that their omission by Matthew requires 
no e^lanation. It is possible that the names Jairus and 
Legion did not exist in the earliest tradition, as it pre- 
sented itself to Matthew ; the authority ” which Mark 
illustrates (compare L 22 with I 27) by exorcism, Matthew 
applies (and perhaps justly) rather to our Lord’s method of 
teaching (vii. 28, 29) ; but it is difficult to suppose that 
any other cause than ignorance could have caused the 
omission of the saying of Jesus concerning the widow’s 
mit& It is certain that, in some at least of these passages, 
Mark represents the earlier, and Luke a modified tradition. 
Luke (see below, p. 806), writing with a literary purpose, 
has softened many early irregularities, which in Mark retain 
their original harshness. For example, the ungrammaticsd 
oI KaritrOovTt^ (Mk. xii. 40) is altered (Tischendorf and 
Tregelles, pace Laclimann) into ot Karta-BLo'wn (Lu. xx. 47) ; 
and instead of Bthavroiv before dcnrao'/i.ouv (Mk. xii. 38) 
Luke inserts (Lu. xx. 46). In the story of the 

widow also, Luke, disapproving of the epithet beggar” 
(frrwxri) applied to the poor widow, substitutes the more 
respectable wcvtxpd, yet with a natural but inconsistent 
reverence declines to cancel the same epithet (wreoxv) when 
(Lu. xxi. 3) it occurs in the words of the Loi^ The 
rarer and less correct (ambiguous also when followed by 
the feminine avrrj^) ixrrtprja-im (Mk. xii. 44) is altered 
into voTtpi^fiaTVi (Lu. xxi 4) ; and, lastly, the lengthy 
duality of Mark, “ as many things as she had ; all her 
livelihood” (which looks as if it had arisen from com- 
bining two different renderings of the same Aramaic 
original), is condensed by Luke (who takes one part of one 
rendering, and another part of the other) into ‘‘idl the 
livelihood that she had.” It is probable that not only in 
these but in all passages common to Mark and Luke alone, 
wherever Mark and Luke differ, Hark represents an earlier, 
and Luke a later version of the original And generally 
it may be said that Luke follows the tradition of Mark 
most faithfully when it deals with Galilee, and least when 
it deals with Jerusalem. 

Additions common to Maitlmo and Luke , — These in- 
troduce an altogether new element into the tradition. 
Hitherto the Triple Tradition of Matthew, Mark, and Luke 
(as well as the double tradition of Matthew and Mark, 
and of Luke and Mark) has consisted mostly of short 
** words of the Lord,” set in a framework of short narratives, 
and very seldom agreeing exactly for more than seven or 
eight consecutive words. But we uaw come upon “ words 
of the Lord ” in Matthew and Luke, some of which agree 
exactly for several sentences. What was the origin of 
this close agreement 1 In order to gain some view of the 
data for solving this problem, we must briefly consider 
the principal passages common to Matthew and Luke 
alone. 

The temptation (Mat. iv. 1-10 ; Lu. iv. 1-12) and the 
healing of the centurion’s servant (Mat viii. 1-13; Lu. 
vii. I-IO) are the principal narratives of fact common 
to Matthew and Luke alone. They resemble the narrar 
tives of the Triple Tradition in agreeing so far as con- 
cerns the words of Jesus, and of those who address Him, 
much more than in the general narrative. In the narra- 
tive of fojcU^ the story of the centurion in Luke differs 
altogether from that in Matthew ; in the temptation, the 
difference is less. Dismissing these, we pass to the 
“words of the Lord.” As Luke’s avowed object was 
to write “ in order,” we will adhere to his arrangement 
in our enumeration. 

(1) Mat. iii 8-10 ; Lu. iii. 8, 9. “Generation of vipenL* te; 
this ames verbatim^ except that Luke has dp^veet, where Matthew 
has 
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(8) After • lynak in which (ML intervanii^ Matthew and 
Luke haye no more than a genend agroement with Mark and onh 
Inother, we come to another passage describing the purifying of 
the thrMhiug-floor with fire unquenchable (Mat iiL l2 ; Lu. liL 
17) ; the two agree verbatim. 

(8) Mat V., vi, vii. ; Lu. vi. Here are some scattered sayings 
of the Sermon on the Mount, such as, ** Blessed are the poor,'* 
** the hungry,” ke. In these the agreement is not verbatim. The 
only passaj^ that agrees almost verbatiim is that about the mote and 
the beamT 


(4) Mat xii. 85 ; Lu. vi 45. ** The good man out of the good 
treasure of his he^” kc., nearly veriatim^ but curiously trans- 
jiosed to suit the difiering context 

(5) Mat xi. 2-11 ; Lu. yIL 19-28. John the Baptist sends two 

of his disciples to say, ‘‘Art thou He that is to come With 
the exception that Luke (a) introduces some cures wrai^ht by 
OUT Lord, for the special puiposc of convincing John’s disciple^ 
and (5) avoids the repetition of /MAoKotf lyuarloa by using 
ir lfjLariai»4 tliis passage shows an agreement almost 

vcT^atim. 

(6) Mat. xl 16-19 ; Lu. vil 81-35. “We have piped unto you, 

and ye have not danced,” kc., almost verhaiimf except that 
Matthew has Luke itcKavaare. 

(7) Mat (a) ix. 87, 88, and (5) x. 16 ; Lu. (a) x. 2, and (5) 

X. 3. (a) “ The harvest truly is great,” kc. ; (i) “ I send you as 

sheep among wolves.” The agreement, though not verbatimf is 
considerable. But note (a) that Matthew takes the prayer for the 
increase of the labourers, as a preface to the choice of tne twelve, 
while Luke places it after the choice of the twelve, and uses it as 
a preface to the choice of the seventy, an incident which he alone 
records ; (b) Luke applies to the seventy the warning against 
danger which Matthew applies to the twelve. 

(8) Mat, XL 21-26 } Lu. x. 12-15. “ Woe unto thee, Chorazin ;** 
almost verbatimf except that where Matthew has Kuretfiiiaeii “thou 
shalt come down,” Luke has (if the reading be correct) aara- 
fiifiaae^ath ** thou shalt be broi^ht down.” 

(9) In Mlatthew no interval occurs between the last and the fol- 
lowing passage ; but in Luke intervenes (x. 17-20) the return of 
the seventy, and a mention of a vision in which Satan was seen 
falling from heaven, together with the imparting of a power to 
tread on serpents (compare the late appendix to Mark’s Gospel, xvi. 
18); then comes Mat xL 25-28 ; Lu, x. 21-22, “I thank thee, 
Father, Lord of heaven and earth,” kc. There is but a trifling 
exception to the agreement Note also that Luke apparently con* 
siders the two sayings which are continuous in Matthew to have 
been disoontinuons, for between vers. 21 and 22 he inserts (so 
Lachmann, Tisohendorf, and Tregclles) “and taming to His 
disciples, He said. ” 

(10) Mat xiii. 16, 17 ; Lu. x. 23, 24. “ Blessed are the eyes,” kc. ; 
here, again Luke inserts his usual note of a discontinuous saying 
bv inserting “and turning to His disciples, He said privatmy.’^ 
Matthew iwt96firiaay, Luke ii64\iiaur ; Matthew bUaioit Luke 
fiaatKtts. Otherwise verbatim. 

(11) Mat vi. 10-18 ; Lu. xi. 2-4. The Lord's Prayer. Here, 

where (if anywhere) we should expect identity, there is consider- 
able difference. Luke, after ndrep, omits (a) iffi&if 6 iv rots 
obparotSt and (5) rh irov, &s ir ovaar^ icol M rfif 

Further, Luke substitutes (e) SiBov for 8dt ; (d) rb ko 0' 
ifitpcir for aiifiepoy ; (e) rbs kpaprlas for rb lA-^/aara ; (/) 
bf iofier for ; (g) wirrt rf b^sUoyrt for To7f d^oi\4rais 

4ipiAr ; and he also {h) omits the clause bwb ^vaai iifias bvb rov 


rortipov. 

If any words of the Lord have been handed down by oral tradi- 


^ It is noteworthy that, whereas Matthew explains “poor” or 
“hungry” spiritually, “Blessed are the poortnsjtnn^; . . . Blessed 
are they that hanger and thirst q/ter righteoutneae'' Luke, on the 
other hand, gives these sayings without Matthew’s explanations, 
“ Blessed are ye poor ; blessed are ye that hunger now.” It is pos- 
sible that Luke lays greater stress than any of the other evangelists 
on the sin of covetousness (see the parables of Lazarus and Dives, the 
“ rich fool,” the nairative of the “ would-be heir,” kc. ; and note also 
the evident gratification with which the author of this Gospel records 
in the Acta (iv. 82) the communism of the early church in Jerusalem) ; 
and this might predispose us to attnbute Lake's rejection of the 
spiritual mo^eation of these words to doctrinal grounds. But it 
must be borne in mind that the tendency in the history of the Gospels 
is everywhere to accretion and addition, rather than to rejection, so 
that shorter forms are generally more likely to be genuine than longer 
fonna. Moreover, els^hm^ Luke (xiv. 26) retains a stronger form 
of the words of Jesus, “ If any man hole not his father and mother,” 
while Matthew (z. 87) has a weaker one. On thu whole, therefore, 
it is more probable that Luke, in omitting the words, “after righte« 
ousneis,” kc., represents the letter of the original words of Jesus 
more closely than Matthew (as perhaps also in the Lord’s Prayer, see 
below), however much the latter may better represent the spirit of 
than. 


tion, the Lord’s Prayer would seem neoessaiily to have been thus 
handed down, and from the earliest times. Internal evidence 
also leaves little doubt that here oral tradition, and not a docu- 
ment, is the origin, and that Luke represents the original most 
closely in his omimlons, though not in his ohanm If the 
Lord’s Fn^er had been early committed to writing, and had 
contained Matthew’s additions clauses, it is inconcmvable ^«hat 
Luke should have omitted them. The same tendency which led 
a later generation to insert (and us in modem times to retain) the 
interpretation, “ For thine is the kinj^om, the power, and the 
glory,” kc., would no doubt in the earlmst times favour the inseiv 
tion, rather than the i^eotion, of any appropriate clauses that had 
once gained a footing in the prayer. The abruptness of the simple 
ndrep, which is distasteful to us, as implying too great familiarity, 
would naturally commend to the early church Matthew’s (a) inser- 
tion. Matthew’s second insertion (b) is no less natural. It, or some- 
thing much like it, is found in 1 Mac. iii 60, “Whatsoever be His 
will in heaven, so let Him (or will He) do ” (ks 8* by f[ 64At)jua iy 
obpayf, olfrar voiiiati ) ; moreover, Luke himself assigns very 
similar words to our Lord Himself, xxiL 42 (jiii B4\7iii4i ptov 
aWk rb aby yivc<r6w), and to the friends of St Paul (Acts xxl 14). 
The fact that our Lord Himself used this prayer may have seemed 
sufficient cause in the earliest times, and especially to Matthew, 
who is in the habit of massinu together doctrine of a certain kind, 
as in the Sermon on the Mount, for inserting it in Uie Lord’s 
Prayer, (c) Luke’s change of the aor. imperative into a present im- 
plies a dcsiro to represent a continuous and not an isolated action; 
and {d) Die (^ha^e of tHiatpoy into sad* 4ipi4pay is explicable by the 
same moDve. The word ivto^aioSf common both to Matthew and 
Luke, and not found elsewhere in the whole of Greek literature, seems 
to indicate that a Greek tradition, and not an Aramaic traction, 
of this prayer, was the basis of both Matthew’s and Luke’s version. 
It is probably derived from ^ inovaa (Prov. xxvii. 1, ob ybp ol8as 
Tt tJ^ctcu ii imovaa (DP), “ Thou knowest not what the day will 
bring”), and, probably (though this is disputed), means “for the 
immediate fhture, the instant. ^ This meaning is consistent boDi 
with Matthew’s t^fitpoy and with Luke's rb KoXt bfi4pay. Luke's 
next three chan^, (cf), (e), and (/), substitute the more intelligible 
word “sin” for &e less intelligible “ debt,'* and the mord intelligible 
present “ we forgive '’ for the less intellimble past “we forgave ; ” 
and increase the emphasis by adding “every one (that is our 
debtor). '' In all these cases Matthew’s seems to be the earlier form ; 
for it is more likely that the comparatively difficult version of 
Matthew should have been altered into the comparaDvely easy 
version of Luke than vice versa. Besides, the retention of the 
metaphorical bpelKoyri by Luke, in the second clause, indicates 
that the metaphor of “debt,’’ appwed in the original (p), 
Matthew’s insertion of the clause “ aeliver us from the evil ” may 
naturally have arisen from the reluctance to end a prayer with a 
negative petition, “lead us not into temptation.” The inserted 
clause resembles many passages in the Psalms (xviL 49, LXX. ; A, Y. 
xviii. 48, dv5 brj^bt bBlicov fbtn fu), and early commended itself 
to Die church (2 Tim. iv. 18). In any case, there is no reason why 
Luke should omit such a clause, if it were known to him; and 
there are many reasons why such a clause should be introduced 
(even though it were not in the oxidnal), and why, when introduced, 
it should be speedily accepted. To sum up the inferences from this 
most important passage : the voriaDons (and the nature of the 
passage) indicate a source oral and not documentary, Greek and not 
Aramaic ; Matthew appears to have massed toother a number of 
prayers taught by, or perhaps used by, the Lord Jesus, while Luke 
seems to have adhe^u to an earlier form, which, however, has 
received late modification for the purposes of daily use. Though, 
however, we may follow Luke here, as more closely approximating 
to the original mrm of the prayer, it does not result tnat on this 
account we must commit ourselves to the statement that the Lord’s 
Prayer was actually given at the exact time, and in the exact 
manner, which Luke d^ribes. Just as Matthew supplies grouping, 
so Luke supplies motives and occasions. Often it may be more 
probable that the grouping and continuity of Matthew may be closer 
to the historical fact than the attempt at orderly arrangement, 
and at assignment of motive and cause and time, which characterizes 
Luke. Instances of this will be given hereafter. 

(12) Mat vil 7-12 ; Lu. xl fif-Sfi. “ Ask, and it shall be given 
unto you,” kc. Luke prefaces this by a parable peculiar to nim- 
self, and of a peculi^ type,— the argument being that if an 
indolent man grants requests, influenced by mere importunity, 
much more will the perf^tly good God listen to earnest prayer. 
There is no reason, in fbe style or thought of this and similar 
parables, for suppoong that we have the exact words of Jesus. 
Luke inserts in the part common to him and Matthew a clause 
about an “egg and aoorpion;” and where Matthew has “good 


^ There appears to be a reference to the manna which (Exod. zvl 
4) the people of Israel were to gather from day to day. So Philo, 
AUcff.f iii. 57, “ Let the soul therefore oolleot the food of the day for 
the day (rb Wpcv sit 
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things Lake has ** the Holy Spirit*' With these exceptions, 
the agreement is nearly 

(1^ Mat tI 22-28; La. xL 9-18. **The light of the body 
is the eye." Similar in the first part; but varies (seemingly 
throngh oonihsion) towards the end. 

(14) Mat xiL 80, 48-45; La. xL 28-26. *<He that ia not 
wi^ Me is agrinst Me, and he that gatheieth not with Me 
scamreth,*’ fouowed by **When the unclean spirit goeth forth 
from the man," &c., nearly but apparently better placed 

l^ Matthew than by Luke, who has transposed the passage into 
the neighbourhood of the discourse on Beelzebub, moved possibly 



xiL 45) Luke omits. 

(15) Mat xii. 41, 42; Lu. zL 81, 82. ''The (]ueen of the 
south shall rise up," &c. The oueeu of the south is placed by 
Luke before, by Matthew after, the "men of Nineveh ;" and in 
one of the clauses (very ouriously, but perhaps with a desire to 
bring out the antithesis between the " women * and the "men ") 
Luke substitutes ** the men of this generation'* for "this genera- 
tion," and " them " for "it" Otherwise the agreement is almost 
vtrbatvm. 

(16) Mat zxiii. 28-89 ; Lu. xi. 87-52. A denunciation of those 
who tithed mint and anise, yet were the true children of the 
murderers of the prophets. Matthew makes this a |)art of a long 
and public denunciation of the Pharisees, in Jerusalem ; Luke 
places it early, and os an utterance in the house of a Pharisee, 
his host. It is certainly remarkable that here, and nowhere else, 
a Pharisee is addressed in the singular number, "Thou blind 
Pharisee" (Mat xxiii. 26). The "Pharisee** ia clearly generic ; 
but if the use of the singular were misunderstood, it might 
originate a tradition that the speech was delivered to a single 
Pharisee, in whose house Jesus was dining ; and though Luke does 
not insert the " Pharisee^** he may have been infinenced by this 
traditional muuuderatanding. Internal evidence is here strongly 
for Matthew’s, and against Luke's place and time. Luke has pro- 
bablv been led to place this discourse at the table of a Pharisee, 
by the metaphor of the "cup and platter." But the metaphor 
suits Matthew's vorsiou eoually well ; and it is in defiance at 
once of good taste and proDabifity, to attribute to Jesus such a 
denunciation of a host at his own table, and to place it so early 
in our Lord’s ministiy. The use (Lu. xi. 89) of 4 Kltpm (see 
below, 22) makes it probable that this is a late tradition ; and, if 
it is rejected, there falls with it an accusation brought against Jesus, 
of neglecting the decencies of life, by coming to a repast with un- 
washed hands. The agreement ia here by no means mrhaiim ; and, 
besides other differences, Matthew has imhs HoBdpiaroVf where 
Luke has rh Myra B6rt i\9iiuoff6iniiy (a change, as in the Lord’s 
Prayer, from the metaphorical to the real). The original and 
Judman expression tro^out kqX ypoM/MTus Luke alters into the 
Christian iwoarSXous ; he also omits the somewhat difficult orav- 
pAvm, It is especially noteworthy that, whereas in Matthew J osus 
says, " Wherefore, behold / send unto you prophets," Ac., in Luke 
Jesus says, "Wherefore, also tho Wisdom of Ood mid, 1 will send 
unto them prophets," Ac. Here Luke probably represents the 
earlier form, although the explanation mav be doubtful. It is 
possible that the book containing the " words of the Lord," from 
which Matthew and Luke borrowed this saying, gave to Jesus the 
name of "the Wisdom of God" (c/. 1 Cor. i. 24, "Christ the 
Wisdom of God *’), and that this title was retained by Luke, but 
applied, not to Jesus, but to the divine providence. Matthew 
aads to Zachariidi the words "sou of Bai%hiah;*’ Luke omits 
them. Here a^in Luke probably represents the earlier tradi- 
tion. The Zachariah here mentioned was the son of Jehoioda. 
But Matthew, whose manner it Is to lay especial stress upon all 
matters connected with the prophets (Schenkel’s Bibel-Lancon, 
" Saohaija’*)f having in his mind either Zechoriah, the sou of Jebe- 
rechiah (Is. viiL 2y, or Zechariah the prophet, the son of Berechioih 
(Zech. L 1), insprtM the erroneous words. The agreement here is 
by no means verbeUim, Matthew makes the utterance continuous, 
but Luke (xL 45), introducing a remonstrance from a "lawyer," 
toms the denunciation from &e Pharisees to the "lawyers." 

(17) Mat X. 28-81 ; Lu. xii. 4-8. "Fear not them which kill 
the body," Ac. Inst^ of Matthew's " shall fall to the eurth 
without your father," Luke has the more general phrase, "ia for- 
gotten in the presence of God.” In other parts of the passage 
riiere is conaiderable dissimilarity. 

(18) Mat X. 82, 88 ; Lu. xii 8, 9. " Whosoever shall confess 

me before men," Ac. Not vetinUim, Besides other differences, 
iinytoftd of Matthew’s fyvpoffBw too watpdi uou, Luke has tfirposBiy 
or hAwioy tAs hyyikuy rod BtoG twice. This expression occurs in 
another passage peouliar to Luke (xv. 10), land nowhere else. 

(19) Mat la. 25-84 ; Lu. xii. 22-84. " Wherefore 1 say unto 

you. Take no thought, " Ac. Thia is the second passage (see above, 
Mat. xxiii. 84 ; Lu. xi. 49) common to Matthew and Luke, intro- 
duced " wherefore. " though the context is different Matthew 


(vi 25) introduoes the passage by a single sentence, to the effect 
that no one can serve two masters, God and mammon. Luke, on 
the other hand, after narrating the reftiaal of Jesus to becomees 
"judge or a divider," and after describing in lanpage and 
thou^t peouliar to himself (for to Luke alone belong the parables 
of soliloquy) the death of the rich fool, oontinueB thus: "And 
He said unto His disciples, Thertfore 1 say unto you, Take no 
thought," Ac. The companson of this passage is most useful 
as illustrating the difference between Matthew’s and Luke’s hand- 
ling of their subject matter, and also as throwing light on the 
object (and perhaps on the origin) of many of the parablea 
peculiar to Luke. They seem intended as tales to pnpare the way 
for some famous saying of the Lord as the conclusion and moral. 
The agreement in language here is not verbatim. Besides other 
differences, Luke changes the wtruyb rov ob/nrov into adpeucut, 
moved perhaps by the memory of the ravens, for whom God 
"provideth food*^ (Job xxxviii. 41 ; Ps. cxlvii. 9). But Luke’s 
xal fiii fiireupiftoOe, instead of I) rl irfpi/3aAw/it6a, suggests some 
difference of original text, or some different rendering m the same 
original rather than a mere alteration. 

(20) Mat. vi. 19-21 ; Lu. xii. 33, 84. " Lay not up for your- 

selves treasure," Ac. There is little exact similarity of language 
here, except in the lost scuteuce. 

(21) Mat. xxiv. 42-51 ; Lu. xii. 39-46. " But know this, that 
if the goodman of the house hud known," Ac. In Matthew this 
sentence comes towards the end of a long discourhe on the second 
coming, uttered in Jerusalem ; in Luke it is spoken in Galilee, 
and it is preceded by a passage peculiar to Luke, and reminding 
one of tho £j)iHtles : "Let your loins be girded about, and your 
lights burning," Ac. With the exception of Matthew eWt, Luke 

(piobubly the original woi-d), the passages agree almost 
verbatim, 

(22) Mat. xxiv. 45; Lu. xii. 42. " Who then is the faithful and 
just,” Ac. Here there is precise agreement, except where Luke 
nas altered the text with au object. Finding this parable, in the 
book or tradition from which he extracted it, connected with the 
name of Peter, and desiring to distin^isb the " steward" or up{)er 
" servant," who is placed over the household, from the common 
slaves, he (a) inserts a question of Peter, " Speakest Thou this 
parable unto us or even unto all?" (5) alters the first B&GAot 
("slave") into oiKord/ios ("steward"); (c) alters oixtrefar 
("household," the true reading of Matthew) into a woiri with 
somewhat higher associations, 9fpairf/at ("suite" or "retinue”) ; 
and ((2) changes awMKovM ("fellow-slaves") into "tho man- 
servants and maid-servants." One or two other changes arc also 
made {fitSvaKeoBai and vf) to improve the text. Luke’s airofiirpioy 
and MartuVt for Matthew’s rpotffiv and bvoKpir&y, might be early 
variations arising from the vaiying translation of some Aramaic 
origin^ There remains the curious fact that, In introducing this 
})arable, Luke uses tlie rare Kbfios (used not as a vocative in speecli 
of address, but in narration), mstcad of ‘IriaoOt : " T/ie Zpm said 
unto Peter." This is an almost sure sign of a lute addition to 
tho Gospels, often of an interpolation. The word Kbpiot is not 
used once thus in the correct text of Matthew. It is not used 
once in the genuine Mark ; hut it is used twice in tho short inter- 
polated appendix to Murk (xvi. 19, 20). In Luke it is used about 
twelve times, always in prefaces or other passages peculiar to Luke, 
and of these twelve passages three are connected with Peter (xii 
42; xxii. 31 ; xxil 61). 

(23) Mat. X. 34-36; Lu. xii. 51-55. "Think ye that ! came 
to send peace on eailh?" The ^cement is not verbatim, and 
suggests two independent translations from ait Aramaic ori^nal 
Instead of Matthew’s /adxaipay, " a sword,’’ Luke has buLfitpiandv, 
"division.” This might either bo the divergence of translators 
(so 3*1)1 is translated in the LXX. both /idxaipaand vdKefiot), or it 
might be a mannerism of Luke ((f. iTiairurpiy, ix. 12 ; Ifiariapif, 
vii. 25 ; ix. 29, where Matthew has severally fipAnara, pLaXaKd, and 
if/Ldna), 

(24) Mat. V. 25, 26 ; Lu. xii. 58, 69. " Agree with thine 

adversary," Ac, This passage is not verbaiim in Matthew and 
Luke, except in the last sentence. The word bvdyuy in Luke 
(which Luke as a mle systematically alters or omits whenever it 
is found in the common tradition of Matthew and Luke [see Mk. 
i. 44 ; ii. il ; x. 21 ;* xiv. 21]) indicates that therein Lake ia 
following some early tradition: but vpdi(r,t/>, arid 

f.,rrri^ (Luke’s “half-farthing,” instead of Matthew’s “farthing ) 
seem all later touches added to give graphic variety and climax. 

(25) Mat. xiil 88 ; Lu. xiii. 21. ‘^The kingdom of heaven is 
like unto leaven,’ Ac. Nearly verbatim. 

(26) Mat viil 11, 12; Lu. xiil 28, 29. "Many shall come 


* It is curious that. In tho only passage where Luke agrees with 
Mark in reading brdym (Mk. xl 2 ; Lu. xix. 80), Matthew differs 
(xxv. 2), using the word iropebtaBai, There may be noted a general 
tendency of Luke to diverge from Mark, and of Matthew to diverge 
from Mark, wherever Mark agrees exactly with the narrative (as dis- 
tinct Irom the words of the Lord) in Matthew and Luke respectively. 
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from the east and the W(Nt,” kc In Matthew these woids are 
uttered by Jesus as a eoiumeiit uj»<in tlie m.iivellous laith of the 
eciituiion* In Luk«' they follow a jiaiiible i>eeuliiu to hnuself’. 
The “ there shiill be weejuii^; and «;nashiii«x ol teeth ” (whieh, 

except 111 this instanee, is peeuliai to Matthew) is tiaiishri-ed tioiii 
the end to the be^riiiiiiiig , and theie aie otliii vaiiations, seem- 
inglv ]nii posed The .igieemeiit is iai lioui inbitfim. 

fjrni it will Lu Mil iJi, yi) ‘'Jeuisalem, Jerimleni,” 

\.e 'rius is .1 eoiispieiioiis instanee of the manner in winch Luke 
has soiiietinies de\iated lioin the tiue cliioiiologieal oidei He 
i«'pi-s«nis these woids to ha\e been litteied m Galilee, w lien tlie 
Phil 1st IS wain Jesiis to tlee tiom leai ol Heiod Lut Matlhew' 
itjaesents tlieiii as liaMii^ ln‘en iitteied in Jeiusaloin, .ind in the 
tenipli The leasoii foi Luke’s tiansposition is possibly eoiitamed 
in the last woids, “Ye shall not see Me till the time eoine when 
\e shall say. Blessed is He that eoinetli in the name of the IjOid ” 
Xow these \er\ woids, “Blessed is He,’ \.( , weie utteied h\ the 
• •lowii wileoniiiig .lesiis on His eiitraiiee into Jerusalem (xi\ 80 ) 
laike theiefoie, legatding the wolds of Jesus, “ Ve shall not see 
Me,” as a jaeilietion iieiessarily jueei ding its fulfilnienf, is bound 
to plaee tliesi wortls betoie the eiitiy ol Jesus into Jeiusuleiii 
Hut all iiiteilial e\ldeuce is on the sale of Mattlu w's oidet, and 
against JiUke’s Tin* .igreeinent is a 1 1 y neaih r* rfmfim, hut Luke 
(whose arraiigeiiuut dots not leijuiie the woid) (lis]ieiises with the 
“ lieiieefoitli ” ol Matthew 

Mat \Mi 3 - 14 . Lu \iy Ih-LM The paiahle of the wed- 
ding feast These paiables ditb i inlin h in l.inguage, and sonn‘- 
Ayhat in thought In Matthew those who iie liist united skn the 
messengers, and an slain by tin king, and, among those who .ire 
siibsetjUeiitlv lliyited, oiie is ie)i*(led loi being williolit a W'eddlllg 
garmiiit. In Luke the guests aie siiii]ily diseouitious, and Hie 
host meieh myites otlieis (tlu pool and tlie maimed, and then 
the wandtiers jii the stnets) jn the ]ilaie of the hist Matthew s 
parable i* theiefoie jiolilii .U, Luke's soi lal Noli, liow'evei, that 
111 tin* paMlile of the ]»ouiiils (Mat talents, x.w ), Luke intio- 
duces ixix 27 ) the missing politual eleim nt, wlieieas Mattlnwv 
then omits H (’le uly no eommoii doeiinieiit nor even detaibsl 
liadilion oiiginated these ]iauibles They aie latlui (as also an> 
the ])aiables ol the taleiiis and the pounds) of the iiatine of 
sermons or stones based upon short “wonls ol the Loid” as 
tevls It Is oliMous that Mattlu w’ la\s .sjitiual sin ss upon the 
wilusion ol the unlit iiitiiub i, Luke upon the inclusion of all the 
w 01 Id 

f* 2 v») Mat X 87-80, Lu xiy 20,27 “Hi that lo\eth father 
and mother Uiore than Me, In Malllitw these wonls ,Me 

addressed h\ Jesus to tile tweh'e ill Galilee, in Luke to the multi- 
tude following Him dining His louiiny to Jeiusalem Hue Lukt* 
se» Ills to IiaAe piesi'Ued the oldei (beiaiise mole diffieiilt) foim of 
the ti.idition . “\Vhosoe\er htttcUi nut ' (Mal< ion alteled /airrct 
into KttraKiLvti) “Ills father, m a, ins own life also,” ki 

It setiiis iiioie piohalde that tills w.is tliiMn igin.il foim than tli.it 
Liife inlensilieil tin form by any alli lation ol liis own Theie is 
sianelyaiiy agiiiini'iit of language between Matthew and Luke 
hen 

(80; M.il Will 12-14, Lu \y 4 7. “AVliat m.in having an 
liundre-l slnsji,” ki. The tlioiiglit is the same, but tlieie is 
siaietly an\ Miiiilaril} of language , and eyeii the toiielusioii 
cliaraeieiislieallv dillms, Matthew liaMiig “it is not tlie will of 
iiutir Fathfr in lirmru that one of these little ones should peiisli , ’ 
Liiki haying “tlaie is loy in hran’ii oyei one sinner that le- 
p< n^‘ tb ” 'riie Loatrast between tlu. iitgatn c not HicamII ”) and , 
lie ]t()sni\f (“jov ’), belweiMi the “ non-JiCllslillig” and the “je- 1 
penting,” is type al of the i.jiitiast between Hie whole ol MattlieW' 
and Hie wboli o‘ Lukf 

PHi M.it M 21. liU xyi 38 “No (snyant; laii .seiyi* two 
mastiMs,” With the evieptmn of “‘^iM.inl’ adib d by Luke 
foi liefiniteliess, this sa\ llig Is llii .same /(/ 111 Matthew and 
Luke 

(82) Mat XI 32 and v IS. Lu \\i ]f», 37 “Tlie Jaw and 
the Jiiofdiels wvie till John,” . .md “ Not one tilth- shall ]mss 
from the law^ " Tlaie semis httl* (oniu^ion iii tliese s.iYings .is 
they stand m Luke, and then is \ li^ litlh* .sinulaiity of language 
between Matthew and l.iiki 

(88) Mat x\iy 2t) 28, 87-41 , Lu xvii 28 27, 84-87 These 
aie siatleied sayings on the sfeoud ((Miiiiig, likening it to Hm 
“days ol Noali” and to “lightning,’ .md predicting the sevei- 
aiic-e of those W'lio aie “ .at om mill" and “in om bed” Luke, 
alter Ins m.innei, introduces a ipiestion, “Where, Lord?” to 
w'hnh the nply comes, “ Wheicsoi \«-i tfjt body is, thiHiei will 
the eagles b< gatlii red togtthei ” Matthew, on the other hand, 
introduces the sentence in Hie iimLl of the dismuise, “So shall 
also the coining of the Son of M.in he, for whenso^vei the body is,” i 
&e The agreement of language is not eon sidei able, excejit lU : 
the last jiart i 

(34) Mat xxiii. 12; Lu xviii 14, and xiv 11 “I‘>eryoiic ' 
that exalteth himself shall be abased,” &e This agnm furnishes . 
a stnkiog instance of the manner in which Luke utilizes words | 
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I of the Lord as texts for discourses. The saying is introduced by 
' Matthew in the midst of the discourse against the riiarisoes ; but 
I It IS made by Imke the conclusion and moml of the parable of tbe 

I mblicaii and the riiariscc, and of the discourse on choosing the 
ow'er loom. 

(35) Mai. XXV 14-30; Lu xix 1-28. The jiarable of the talents 
or ]iouiids ’Fheie is no similarity of language, excejit m the 
dialogue bctw’eeii tile idle seiyaiit and the master. Luke, after 
his manner, mseits a question lioin the hy.staiidei-s (“ Ami they 
said to him, Loid, he hath ten pounds”); and Luke here, as 
Matthew’ above (28), lutioduees a ]K>litieal element, making the 
mastei a. king, and iiaiialiiig a loyal vengeance. 

In the cuusideratioii of the passages quoted above, one 
fact strikes us at once, that the Lord’s Prayer is not verhatim 
the same in Matthew and Luke. If thi& is not identical, it 
might be thought that we cannot expect any words of the 
Lord to bo identical. And indeed, as a matter not of 
L^qiothesis but of fact, those words which have most strongly 
appealed to men’s hearts, and have been most frequently on 
their bps, from the earliest times of the church ; those say- 
ings which have given the tone to Christian life, which have 
encouraged martyrs, and stimulated waverers, such as (17), 
“ Fear not them W’hich kill the body ; ” (lIS), “ Whosoever 
shall confess,” etc. ; (29), ‘‘He that loveth father or mother 
more than Me,” — all these, though identical as regards 
thuuglit, and similar as regards w ords, are nevertheless not 
exactly similar in Matthew and J^uke. The exactly similar 
passages are of a very ditfereiit nature : they are for the 
most part }>ussages of a prophetic or historical rather than 
a doctrinal character with application fo individuals. 
Some, (1), (2), (5), (6), describe the relations between John 
the r»aptist and Chiist , another, (8), calls down woe on 
Chorazin , another, (9), in language that reminds us of 
the thoughts, though not of the words, of the Fourth 
Gospel, thanks God for revealing to babes what He has 
hidden from the wise and prudent ; another, (27), pours 
forth lamentations over doomed Jerusalem. All these 
passages, dealing as it were on a large* scale with the will 
of God, as it affects religions and nations rather than as it 
affects individuals, aie better fitted foi reading in the 
' services of the church than for being transmitted from 
' mouth to mouth in the family from father to son, or from 
I catechist to cateehumeii, for personal and individual guid- 
ance , and consequently they seem more likely to have been 
handed down in a book than by means of oral tradition. 
The same conrlusion apidies to (21), “Hut know this, that 
if the goodman,” &c. and to (22), “ \\ ho then is the faithful 
and just steward,” <fcc.- both of which passages agree 
vei'batnn, and both of which appear to have an ecclesiastical 
lather than an individual reference, at all events in their 
primary application. In proport. on as a rhetorical passage 
limits itself to individual application, it seems to have 
been modified by oral tradition so as to deviate from exact 
agreement : compare in (3) the “ mote and the beam also 
(12), “Ask, and it shall be given unto you;” ami (19), 
“Take no thought for the morrow.” The only exception 
jieihaps to this rule is in the denunciation of the Pharisees 
(16). This passage, being of the historical type, ought 
(according to our rule) to be identical , but Luke differs 
from Matthew considerably. Possibly, in the earliest days 
of the church, and especially in the synagogues of Pales- 
tine a few years after the death of Christ, the angry con- 
flicts between the disciples of the Lord and the Pharisees 
may have frequently reproduced and modified by tradi- 
tional influences the original form of our Lord’s denunciar 
tion ; so that perhaps this subject comes naturally under 
tbe head of traditional doctrine. It must also be remem- 
bered that, as Luke approaches the later period of the 
work of Christ in Judam, he deviates more and more both 
from Matthew and from Mark ; perhaps because there 
was a JudsBan as well as a Galilean tradition of the life of 
Jesus, and Luke, in the latter part of his histoiy, depended 
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^ two cooddifitiolui uy ex- 

pliibi tli»40T|4lW 
tkm ef dii» ' 

fliftt the parables ihoiM diverge is natmaL Their 
kttgih aotjl&timber would jpreveat themfrom being reniem- 
be^ or passed from month to mouth, with the same 
flddify, with whidi the shorter words of the Lord would be 
preserved; and as they were probably often repeated by 
Jasus in varied shapes, no one particular shape of any 
parable would seem to daim a pl^ in the written docu* 
ment of the words of the Lord, as being of the same import- 
ance as the Woe to Jernsalem,” or the other strains of 
poetio prophecy. The parable of the sower, coming first in 
order, and being typi<^ of the rest of the parables, and 
having appended to it an explanation of the motive of the 
paraboHc teaching, would naturally attract attention from 
the earliest times, and consequently it found a place in the 
Triple Tradition ; but this privilege was accorded to no other 
parable. There is therefore no ground whatever for infer- 
ring from the discrepancy of the language of a parable in 
Matthew and Luke (e.p., the parable of the lost sheep) that 
it was not actually uttered by Jesus. The exact similarity 
of thought and sequence of incident in that parable, as re- 
corded by Matthew and Luke, proves to demonstration that 
the two records are derived from one source. 

The following are our conclusions therefore aboutthe addi- 
tions to the Triple Tradition made jointly by Matthew and 
Luke. (1.) Their omission by Mark furnishes no argument 
for their rejection, inasmuch as Mark also omits the Lord’s 
Prayer, and obviously aims at narrating the acts rather than 
the sayings of the Lord. (2.) Of the additions, some appear 
to be based upon common tradition, or on documents modi- 
fied by tradition,— principally those short trenchant sayings 
(including the Lord’s Prayer) which are of a universal and 
private application. (3.) Others appear to be based upon a 
common document; and in these documentary additions 
(as perhaps to some extent in the rest) Luke seems to 
have modified the original tradition, in words and phrases, 
with a view to purity of style and intelligibility, or to re- 
move difficultiea (4.) In chronological o^er and arrange- 
ment Matthew and Luke pursue divergent paths ; Matthew’s 
object being to group and mass the teaching of the Lord, 
while Luke aims at supplying motive, occasion, place, and 
time for each utterance. It is scarcely possible to doubt 
that the arrangement of neither is to be implicitly adopted. 
There is much reason to doubt whether what is called the 
Sermon on the Mount was actually delivered at one time 
in the shape in which Matthew presents it ; and it is equally 
questionable whether the lamentation over Jerusalem was 
Slivered in a village of Qalilee, and whether the denuncia- 
tion of the Scribes and Pharisees (os murderers, on whom 
should be avenged all the innocent blood shed from the 
beginning of the world) was uttered at the table of a 
Pharisee. (6.) As regards the parables, we have to de- 
pend — in our cc'ljecture as to the degree to which the 
thoughts of Jesus have been preserved — mainly upon the 
. presence in them of the same spiritual power and insight 
^tch are perceptible in His other recognized genuine say- 
ings. But the dissimilarity of the language of the parables 
in Matthew and Luke (where the thought is the same) ^ves 
no ground for denying that parables on the same subjects, 
and to the name effect^ were actually delivered by Him^ 
(7.) Since the hypothesis that Luke borrowed from Matthew 
is untenable, and since therefore we must suppose that 
Matl^w and Luke borrowed these additions independently 
from sotne early document, we may ipfer that, before the 
times of Ifotthew and Luke, a document containing words 
of the Lord had existed long enough, aod had i^uired 
nuthority ettoughi to induce two enters or writers of 
Qqsp^ apparent representing dififorent schools of thought 


and wijtiiig for diffeceot dmrcliei^ to borrow from it inde- 
pendently. t 

This last conclusion is of the greatest importance ; for 
though the document may be, bm ilmoet certainly was, 
later than the Triple Tradition, yet it would have the ^van- 
tage of preserving the original utterances of tht Lord com- 
paratively unimpaired by traditional tranamutations* When 
to this consideration is added the authoritative nature of 
the words of the Lord in this document, their direct r6fe^ 
ence to events, and the extreme improbability that any die- 
ciple would have, or could have, invented them, — for whioli 
of the apostles or subordinate disciples could have invented 
the discourse on “the lilies of the field,” or the lamantaticm 
over Jerusalem, or the speech which lilmns Johnto “a reed 
shaken by the wind,” and pronounces him the greatest of the 
prophets, yet less than the least in the kingdom of Godi— 
we are led to infer that in all probability we have in these 
additions of Matthew and Luke a very close approximation 
to some of the noblest and most impressive utterances of 
Jesus Himself. With the exception of the healing of the 
son of the centurion, and the narrative of the temptation, 
the additions common to Matthew and Luke introduce no 
new supernatural element. 

The Additions and PecAdiaritiss of Mark , — It might Additi 
be expected that when we come to the additions peculiar 
to each of the three synoptists we should find some increase ^ 
to the accounts of supernatural events. Now it seems to 
be a striking proof of the antiquity of the Second Gospel 
that we find in it no additions of this kind. Not that 
Mark does not lay stress on what appears to be super- 
natural ; on the contrary, he records acts of instantaneous 
healing with greater minuteness of detail than any other 
evangelist (vii. 31-37; viii. 22-26; ix. 14-27); but we 
find in Mark no mention of our Lord’s birlb or child- 
hood, and only the barest prediction of His resurrection. 

As an explanation of the deficiency of information on 
the resurrection, it has been frequently suggested that 
the latter part of the Gospel may have been lost ; and, less 
frequently (Weiss, Marcusevangeliumy p. 611)| that the 
Gospel was deliberately closed with the prediction of the 
resurrection by the mouth of an angel, because “ the mani- 
festations of the risen Saviour belong (according to the 
earliest notions) no longer to the earthly sphere of the action 
of Jesus, and therefore do not fall within the province of 
the Gospel.” Few Greek scholars, however, will be induced 
to believe that the author of the Second Gospel deliberately 
chose to end a book on the good news of Christ with the 
words r^)9o0vro yap. From a literary point of view the 
yap, and from a moral point of view the ill-omened 
make it almost incredible that these words 
represent a deliberate termination assigned by an author 
to a composition of his own. Others have suggested that 
the last page of the MS. may have been accidentally de- 
stroyed. But this suggestion seems to overlook the con- 
sideration that the MS. was in all probability written not 
for a private library but for use in the church, and that it 
would immediately be multiplied by copiea Again, we 
know, from reference to Mat xxviii. 8 and Lu. xxiv. 9, 
that the common tradition ceases with the return of the 
women from the Lord’s tomb. But it is precisely at this 
point that the genuine Mark (xvi. 8) also terminates. 

Now, that a page should have been tom out containing 
just that part of Mark which followed after the close of 
the common tradition would be a most remarkable and 
unlikely coincidence. It seems far more probable that 
Mark ends his Gospel here because the common tradition . 
ended here, and because he scrupled to add anything to the 
notes and traditions which he knew to rest upon o j^hei 
authority than his own. If this be the true explanation, it 
stamps with the seal of a higher authority such traditions 
3 X. — lOX 
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as have been preserved to us by so scrupulous an author. 

proceed therefore to an investigation of the peculiarities 
of Mark, with a confidence in him increased rather than 
diminished by the fact tliat he has neither the introduc- 
tions nor the appendices which are found in the rest of the 
Gospels, 

The first thing that strikes us in Mark is his duality. 
Verbosity we might be tempted to call it at the first sight ; 
but though there is a certain disproportion in the space 
assigned to detail, duality, and not verbosity, is the 
better word. It is this duality which gave rise (see above, 
p. 789) to the erroneous supposition that Mark had bor- 
rowed from Matthew and Luke. But it may be shown, by 
reference to passages where there can be no possibility that 
Mark borrowed from Matthew and Luke (Mk. ii. 19; iii. 
5 ; iii. 27 ; iii. 22, 30; v.. 3, 5 ; xiL 44), that this duality 
is a part of Mark’s style. In many cases, iii. 22, 30 
(B€€^€/3ovX and 7ry€tfia oKa^cLprov ^x^t), it is almost 
forced on the reader that the evangelist had before him two 
versions of one saying, aud that m his anxiety to omit 
nothing he inserted both. Whether there be any definite 
traces of translation in his Gospel will be considered here- 
after. But, so far, we mtirely note that some of Mark’s 
dualities of expression might be explained as double render- 
ings of the same original. Only one parable is peculiar 
to Mark ; it is one that illustrates (iv. 26-29) the spread 
of the kingdom of God by the quiet, unperceived, and 
gradual growth of com. The subdued tone of this (one of 
the most interesting of all the parables) was perhaps the 
reason why it was not at first w^idely known, as it un- 
doubtedly is the reason why modern readers pay it too little 
attention. Mark also amplifies the story of the Baptist’s 
execution (vi. 20-28), and the graphic story of the exorcism 
of the “ legion.” For the rest, the other additions peculiar 
to Mark consist either of dual expressions and amplifications 
of detail, or of realistic details which would naturally be 
subordinated in later times, as likely to be stumbling-blocks. 
For amplifications which treat of the resistance and ultimate 
submission of unclean spirits see i. 26, 27 ; i. 44 ; iii. 7- 
12 ; ix. 14-27 ; for others whicli relate to the crowding of 
people round Jesus, the publicity of His work, and His 
desire for solitude, see i, 28 ; i. 35-37 ; i. 45 ; ii. 1-4 ; ii. 
15; iii. 10-12; vi. 32-33, <kc. The narrative also, from 
first to last, abounds with expressions as to the manner and 
look and minute action of Jesus during dialogues or miracles 
{cf, iii. 5; viL 31-37; viii 22-26). In many of these 
additions Aramaic words arc given as the very utterances of 
Jesus, e.< 7 ., V. 41, ToAi^d kov/xi ; vii. 34, ; xiv. 36, 

; sometimes, also, names that are given by no other 
writer, e.f / , Bartimmus, Boanerges, and Dulmanutha.® Un- 
questionably, under ordinary circumstances, this elaboration 
of unimi)ortaiit detail^ (and e.'jpecially the introduction of 


* This i« a quotation from Papias prchervod hy Eusebius (Kirch- 
hofer, p. 123). “ For be (Maik) took great care about one matter, 
Yiz., to omit nothing ol all that {fjLiihiy u>y) lie heard.*’ If Papius 
spoke of oar Mark, it would seeni that this must refer rather to the 
words tlian to the incidents recordetl lu his very scanty Gospel. It 
seems to be an apology for the dispioportion of tlie narrative. In 
writing the narrative just as he took it down in notes (from Peter* s 
discourses) “ Mark,** says Papias, ** committed no error,” but simply 
acted as a faithful reporter. We do not, ol cour*«e, commit ourselves 
to the truth of this statement ; we merely |) 0 iDt out that the 
hypothesis that Mark’s Gospel is a collection of notes,’* will explain 
■ome of the pecuhanties of its style. 

* Mark’s custom of placing the Aramaic original side by side with 
the Greek translation is perhaps in part suggested by the Palostmian 
dialect of our Lord's time, m which (especially in certain phrases) 
Gkeek and Aramaic were blended together, as in the phrase *'my 
Lord,” no, which stands for nO, nipit. See Lightfoot, GalaL, 
p. 167, for this and other instances. But in Mark tlie reduplication 
for the most part is confined to passages expressive of strong emotion. 

* lUte, as an instance, the wounding of the high priest’s servant by 
Peter. Here Mark (xiv. 47) merely records the wound; Matthew 
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names — ^for instances of winch see the Apocryphal Goepels 
pamm) is a mark of a late writer, and of a compoeer of 
fiction rather than history. Bat all the characteristics of 
Mark support the belief that in his case they are rather the 
excrescences and redundancies of one who trusted his 
memory rather than his judgment, and who preferred* to 
report rather than to select and arrange. 

One proof of the early composition of Mark is the mde- 
ness and even vulgarity of his GreeL He uses a great 
number of words which are expressly forbidden by the 
grammarians. For example, of Mark’s phrase fervarms ^ci 
(Mk. V. 23), Phrynichus says (ed. Lobeck, p. 389), “only 
the canaille use it in this sense the same grammarian also 
warns his readers against Kpafifiaroq (Mk. ii 4, 9, 11, 12). 
Other words noted by Phrynichus, and used by Mark (some 
of which are also used by Matthew) but avoided by Luke, 
are fiovotfiOaXfAOi (ix. 47); evfTXTjfjLwv (for vkowioq, xv. 43); 
KoXXv^iamu (xi 15); Kopdariov (v. 41); opKl^tn (v. 7); 
pdrrurpia (xiv. 65) ; /5a<^i8o« (x. 25).^ Such words as these 
might naturally find their place in the mongrel Greek of the 
slaves and freedmen who formed the first congregations of 
the church in Borne ; and they are therefore tokens of a 
date of composition earlier than that of Matthew and Luke. 
For it is not conceivable that such terms (some of which 
would so have jarred upon the ear of an educated Greek 
as almost to correspond to our “ slang ”) should be substi- 
tuted in later times for a more tasteful vocabulary ; whereas 
it is easily conceivable, and a priori probable, tW better 
Greek should, in the prosperous days of the church, be 
substituted for worse. 

It is a natural characteristic of an unpractised reporter 
that he lays undue stress on a few vivid expressions and 
striking words, and that he reproduces or exaggerates ana- 
colutha which, though not objectionable in a speech, are 
inconvenient in a book, because they tend to obscure or 
subordinate the subject matter. Many such words are 
inserted by Mark, and avoided by Matthew or Luke, or by 
both, a^tj(,op,ivov%^ i. 10; ayva^o?, ii. 21 ; iccD/aorroAci?, 
L 38 ; dvaXoVf ix. 50. For irregular constructions see iv. 
28 {nXrjfyqq o-tros, the correct reading); xii. 40, ol Kari<r6ovT€% 
(altered by Luke) ; v, 23, ha ; note also the curious 
change of construction from Iva to the infinitive in iii. 15, 
as compared with iii. 14. The Latinisms of this Gospel 
are well known; see xv. 15, to tKavov ttoitJctcu; vi. 35j 
wpa TToXXr/ ; vi, 27, owcicovXdTwp; xv. 39, KcvrvpcW. The 
words TTpaLTwpLov (xv. 16), K^v(ro 9 (xii. 14), and ^paycXXovi' 
(xv. 15) Mark shares with Matthew. Other barbarisms 
are the use of orav with the indicative, and the use of &rt 
to ask a question (ii. 16 ; ix. 11 ; ix. 28), both of which 
idioms are common in the Acta Filatiy and perhaps indicate 
Latin iufiuence. 

A still more cogent proof of the early date of Mark is that 
thb Gospel contains many expressions which would be likely 
to be stumbling-blocks in the way of weak believers, so that 
they are omitted in the later Gospels, and would not have 
been tolerated ex^pt in a Gospel of extreme antiquity. For 
example, the strong expression (vi. 5, 6), “ fie was not able 
to do there any mighty work ;” the statement (i. 32, 34) 
that all the sick were brought to Jesus, but that He healed 
only jnany, whereas Matthew (viii. 16) says that He healed 
all, and Luke (iv. 40) that He healed each one (m ^KooTtp) ; 


(xxvi. 52) adds the reproof addressed by Jesus to Peter; Luke (xxli. 
50, 51) adds that it was the “right” ear, and that Jesus healed the 
man ; lastly, the Fourth Gospel, while omitting the healing, retains the 
** right ” ear, and adds that the servant's name was Malchus. In 
such a case it is impossible to feel certain that the simpler narrative ol 
Mark may not have been modified by later accretions. 

* Such arguments as that “ Hippocrates used ’* caimot count 
for anything against the general feeling of dislike for the word 
expressed by the dictum of Phrynichus, ** v bh petals ri iartp ova fiv 
Tif yyoifiF , 
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the attempt of His mother and brethren to lay hands on Him 
on the ground that He was insane (iii 20>21) ; the imputa- 
tion of an ambitious petition to James and John, instead of 
(as Matthew) to their mother (z. 35); the mention of the 
mar^rel of Pilate at the speedy death of Jesus, which might 
have been perverted to support those who denied that Jesus 
had really died upon the cross (zv. 44) ; the statement that 
Jesus only gave power to His apostles to cast out devils (iii. 

» 15, correct text), and not (as Mat. z. 1) to heal diseases; 

the enumeration of the different stages by which Jesus, at 
least on one occasion, effected a cure, and the description 
of the, at first, only partial cure (viii. 24) ; the statement 
that the fig-tree, instead of being withered up “ immedi- 
ately ” ^as Matthew, mpaxp^iJM, xxl. 19), was not observed 
to be withered till after the interval of a day ; the bare 
statement (zvL 4) that the women found the stone rolled 
away from the sepulchre (which might have been used to 
support the statements of those who maintained that the 
friends or enemies of Jesus had stolen His body), whereas 
Matthew (xxviii. 2) distinctly meets such an objection by 
asserting ^at an angel descended from heaven in the sight 
of the keepers and rolled away the stone ; — these, and pro- 
bably other expressions, indicate a very early date of com- 
position, and a disposition to record facts as they came, 
without emphasis or subordination. Mark neither masses 
similar sayings or deeds, as Matthew does, nor supplies 
motives and occasions, as Luke does. It is most interesting 
to note that the words “law,” “lawyer,” which* played so 
prominent a part in Matthew and Luke, are not to be found 
at all in Mark’s narrative. His business is simply with the 
life of Christ. Again, whereas Matthew and (in a less de- 
gree) Luke are careful to point out that Jesus fulfilled the 
sayings of the prophets, Mark, ou the other hand, though 
he recognizes in John the Baptist (i. 2) the messenger pre- 
dicted by the prophets, sees in Jesus a Being too absorbing 
and interesting as a man to find much time for contempla- 
tion of Him as the mere fnlfiller of prophecy. In a word, 
Mark writes of Jesus, not as the destroyer or fnlfiller of the 
law, not as the Messiah predicted by the prophets, not as 
the refuge of the Gentiles, but rather as a man ; subject to 
anger, and disappointment, and weariness; not knowing all 
things; not able to do all things; but endowed with 
strange powers of healing the souls and bodies of men ; and 
carrying out a mysterious plan for the regeneration of the 
world, through a spirit of childlike obedience to God and 
brotherly love towards men ; lastly, a man who assumed for 
Himself and for His disciples a power of forgiving sins, and 
who based all the success of His plans upon His predicted 
death and resurrection, to be followed by a second coming. 

True, Mark’s Gospel is disproportioned, inartistic, and 
uncouth — scarcely, indeed, to be called a book, but rather a 
collection of graphic anecdotes. Yet it has a unity derived 
from its naive simplicity and single-mindedness, in recording 
whatever it recoids as it was delivered from the earliest 
sources in its encirety; and possibly in that string of anec- 
dotes the development of Christ’s life and work may be 
traced with not less clearness than in the ampler and more 
artistic production of Luke. 

rke Additions and Pecnliarities of Matthew . — The prin- 
cipal additions to the common tradition contributed by 
Matthew alone are the following : — 

(1) i. 1-17, the genealogy of Jesus from David ; (2) i. 18-25, the 
annunciation, and the dream of Joseph ; (3) ii. 1-12, the adoration 
of the Magi ; (4) ii. 18-23, the massacre of children in Bethlehem 
and the flight of the parents of Jesus to Egypt, together with their 
return to Nazarelh ; (6) iii. 18-17, the reluctance of John to baptize 
Jesus; (6) iv. 14-16, the fulfilment of tho prophecy, “The people 
that sit in darkneoB,” &c. ; (7) v. 6-10, the six beatitudes on tlie 
sorrowing, the meek, the mercifhl, the pure in heart, the peace- 
makers, the persecuted; (8) v. 17-48. the new law is more exacting 
than the old law; (9) vi. 1 -18, warnings against Mtentation in 
almf^ving, prayer, and fasting : (10) vi. 84, “ Sufficient for the 
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day is the evil thereof”; (11) vii. 6, “ Give not that which is holy 
to dogs,” kc.; (12) vii. 18, 14, ** Broad is the gate,” kc.; (18) vU 
22, “in thy name have we cast out devfis,” kc.; (14) ix. 13 an} 
xii. 7, the saying, ** 1 will have mercy and not sacrifice”; (16) ix 
27-34, the cure of two blind men and of a deaf man (16) x. 5-3, 
“Go not into any city of the Samaritans,** kc., instructions to the 
twelve; (17) x. 28, “But when they pursue you in this city, Jlce 
unto the other ; for veniy I say unto you. Ye shall not have gone 
over the cities of Israel until the Son of Man be come” ; (18) x. 25^ 
“The servant is nut above his master,” kc. ; (19) xi. 28-80, “Ooum 
unto Me, all ye that are weaiy,” kc. ; (20) xii. 17-21, the prophecy 
of Isaiah. “ Behold my servant,” kc., is fulfilled in Josus; (21) xii. 
22, 28, the healing oi one that was both dumb and blind : (22) 
xii. 33, “ Either make the tiee sound and the fruit sound, or,” kc.; 
(23) xii. 36,37, “ Every idle word,** kc.; (24) xii. 40, “As Jonas 
was in the whalers belly,” kc. ; (25) xiii. 14, 15, the fulfilment of a 
prophecy of Isaiah in tlie misunderstanding of Christ’s teaching; 
(26) xiii. 24-30, the enemy and the tuiea ; (27) xiii. 85, the fulfi- 
nient of prophecy in Cliiist’s teaching by [nirablcs ; (28) xiii. 86-48, 
the interpi'etutiou of the |)urableof the tales ; (29) xiii. 44-60, “ The 
kingdom of heaven is like {a) a treasure, (b) a merchant buying 
a jicari, (c) a not ; (30) xiii. 61, 52, Every disciple to biing forth 
things now and old,” kc. ; (31) xiv. 28-33, the attempt of Peter to 
walk u])on the waves; (82) xv. 13, “Every idaut tliat My heavenly 
Kathor hath not planted shall be rooted up,^’ kc. ; (83) xvi. 17-19, 
the blessing ou Peter; (34) xvii. 24-27, the tribute money; (86) 
xviii. 3, 4, “ If ye be not converted and become as little cbild^n, 
ye shall not enter,” kc.; (36) xviii. 10, “Their angels do always 
behold,” ke. ; (37) xviii. 12-14, the parable of the hundred sheep 
(given by Luke m siimlai lungiiagc); (38) xviii. 16 18, “Tell it to 
the ehurth,” kc., the couise of piocudure in case of quarrel ; (39) 
xviii. 21, 22, the question of Peter, “ How often shall iny brCther 
sm against me?” (40) xviii. 23 34, the jiuruble of the unfoigiving 
servant: (41) xix. 10-12, “ Theieuie sonio eunuchs,” kc. ; (42) xx. 

1 15, the laboun'iN in the vineyard, (43) xxi. 5, the fulfilment of 
the piopheey, “ Behold thy King cometh,” kc. ; (44) xxi. 16, the 
fulfilment ot the )>rophccy, “ Out of the mouth of babes and suck- 
lings,” kc., (45)‘ XXI 28-32, “ 1 go” and “ 1 go not ” ; (46) xxi. 43, 

“ The kingdom of God shall be taken from you, and shall be given 
to a nation that Imngcth forth the Iniits thereof” ; (47) xxii. 1- 14, 
the parable of the despiteful and murderous guests (very dissimilar 
in Luke) ; (48) xxiii. 1 3, “The Scribes and Pbarisces sit in Moses* 
seat, kc.; (49) xxiii. 7-12; ih. 15' 22, ** Be not called Babbi,” kc., 

“ He that sweareth by the altar,” kc.; (50) xxv. 1-13, the parable 
of the ten viigiiiH; (51) xxv. 14-28, the parable of the talents ; (52) 
xxv. 31-46, the pat able of the shcon and the goats ; (53) xxvi. 51-54, 

“ Put up thy sword,” and “ Tin nicest thou not that 1 cannot now 
play to My Father,” ke. ; (54) xxvii. 8-10, the fulfilment of the 
juophocy, “And l hey took the thirty pieces of silver,” kc.; (56) 
xxvii. 19, “ Have thou nothing to do with that just man,” kc.; 
(56) xxvii. 24-25, Pilate w^asliing his Iiauds; (67) xxvii. 52, 53» 

“ And many bodies of thorn that slept arose,” ke. ; (58) xxvii. 62-6(f, 
the Jews seal the sejmlehrc*; (59) xxviii. 2-'5, the angel rolls the 
stone from the tomb of Jesus ; (60) xxviii. 9-15, the women clasp 
the feet of the rusen Jesus, the soldiers are brilied to say that 
the dimdples stole away the body ; (61) xxviii. 16-20, Jesus appears 
to tlie eleven duauples on a mountain in Galilee. 

The preface (chaps, i. and ii.) reveals a part uf the pur* 
po8e of the whole Gospel, in tracing the genealogy' of Jeausi 
not from David merely, who waa under the law, but from 
Abraham, who was the receiver of the promise (Gal. iiL 
16) and the father of the faithful (Gal. iii. 7). Such a 
genealogy is the fitting preface of a book which aims 
at ezhtbicing the law, not as trampled upon but as fulfilled 
aud developed into a higher law of promise, in which 
all the families of the world were to be blessed (Gen. xii. 3). 
But by this time also the church required some distinct 
affirmation concerning the divine origin of Jesus. The gap 
left in the opening of Mark’s Gospel needed to be filled up. 
The mere earthly pedigree from Abraham was insufficient ; 
nor did it suffice that Jesus should be declared to b« 
spiritually the Son of God. It was necessary that the 
verity of thespiiitual birth of Jesus from the Father should 
be embodied in a narrative so expressed as to be intelligible 
to all 

The differences between the prefaces of Matthew and 
Luke are obvious, and need no stress laid on them, except 
as illustrations of the freedom which, at this period, was 
allowed in the handling of the various introductions to the 

1 PosHlbly these nanatlvee may refer to events also deacrihed by, 
Mark; but, as the language preaeuts no Bimilarit>4 they are placed lieie. 
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tiaditioa It is obvious, for example, that Luke re- 
'gam Kaaareth as the residence of Joseph and Mary frodi the 
first (1 26 ; ii. 4), whereas Matthew seems to represent them 
as meeting Nazareth for their new home after the bitth of 
Jesos and the return from Egypt, only because they were 
afraid to return to their old home in Judma, thereby fulfil- 
ling an ancient prophecy (ii. 23). Throughout his preface, 
as throughout his version of the Triple Tradition, Matthew 
always bears in mind that Jesus came to fulfil the prophets 
as well as the law. The birth from a virgin (i. 25), the 
birth in Bethlehem (ii 6), the return from l^pt (iL 15), 
the massacre of the children in Betlilehem (iL lti),and the 
residence in Nazareth (iL 23) are all spoken of as the con- 
sequences of prophecies. It is scarcely fanciful, also, to see 
some reference to the infancy of Moses, and the slaughter 
of the Israelitish children by Pharaoh in the massacre of the 
children of Bethlehem by Herod. 
j Passing next to Matthew’s version of the Triple Tradition, 
we note first the prominence given to the law. Instead of 
giving a chronological account of our Lord’s acts and say- 
ings, Matthew prefers to collect a mass of doctrine into one 
oontinuous discourse, known from early times as the Sermon 
on the Mount This discourse follows almost immediately 
(iv. 11 ;v. 1.) ou the commencement of His public life; 
and it contains the new law of the new kingdom. The 
Sermon on the Mount corresponds to the law given ou 
Mount Sinai, and a thread of contrast runs through the 
former, comparing in each case that which bad been said 
‘‘of old time ' with that which the New Lawgiver prescribed, 
and showing that in each case the new law, though more 
gentle, was also more stringent and more exacting than the 
old. Depart from Me, yo workers of iniquity ” (La. xiii. 
27) is expressed by Matthew (vli. 23), Depart from Me, ye 
that work lawlessness and this word lawlessness ” is 
found four times in Matthew, and not at all in the rest of 
the Gospels. Luke recognizes that no jot or tittle is to pass 
from the law till all be fulfilled ; but nowhere in Luke shall 
we find the strong language which declares (Mat. v. 19) 
that he who breal^ or teaches others to breal^ one of the 
least of the commandments of the law shall be called least 
in the kingdom of God. 

The genealogy traced from Abraham, and the stress 
laid on prophecy, as well as the prominence thus given' to 
the law, all suggest that this book was primarily intended 
for Jewish readers: and this supposition is confirmed 
by the whole tenor of the Gospel Matthew finds less space 
than Luke fur the parables which point to the inclusion 
of the Gentiles, and more for those which point to 
the exclusion of the workers of lawlessness and of the 
unworthy Jews. He alone among the evangelists has 
the saying, “ Many are called but few chosen and the 
distinction between the “ culled ” (K\rfTol) and ** chosen ” 
(licXsicrot) is the more remarkable, because Paul uses 
the two words almost iudifferently, and Luke (though 
he too has the parable of the unworthy guests) has not 
ventured to use KkrjroC in Matthew's disparaging significa- 
tion. But Matthew, more than the rest of the evangelists, 
seems to move in evil days, and amid a race of backsliders, 
among dogs and swine who are unworthy of the pearls of 
truth, among the tares sown by the enemy, among fisher- 
men who have to cast back again many of the fish caught 
in the net of the .^[ospel ; the broad way is ever in bis mind, 
and the multitude of those that go thereby, and the guest 
withont the wedding garment, and the foolish virgins, and 
the goats as well as the sheep, and those who even ** cost 
out devils ” in the name of the Lord, and yet are rejected 
by Him l^anse they work lawlessness.” Where Luke 
ipedoi eg^antiy of ^'joy in heaven” over one repentant 
Monari -.JH^tbew in more ne^tiVe and sober phrases 
deolatis wit it is not the will of the Father that one 


of the little ooet eboald perish; and m m vaaspii .fea, 
not being distrheted about the future it is oHegad 
^^snffiqiebt for the day is the evil thereof^: see 
(10), (11), (12), (18), (28), (29 c), (50), (52). lt > fa^ 
fetched to suppose that these subjects are seled;ed lar 
amplified in antagonism to the doctrine of Paul 
conation of the Jews, their jipereasing hostility to 
Ohrutians, and the wavering or retrogtession of many 
Jewish converts when the hostility became intensified 
shortly before and during the siege of Jemsalem, — this may 
well explain one side of Matthew’s Gospel ; and the other 
side (the condemnation of ** lawlessness ”) might find an ex- 
planation in a reference to Hellenizing Jews, who (like some 
of the Corinthians) considered that the new law set them 
free from all restraint, and who, in casting aside every 
vestige of nationality, wished to cast aside morality aa well 
Viewed in the light of the approaching fall of Jerusalem, 
and the wavering or retrogression of great masses of the 
nation, the introduction into the Lord’s Prayer of the words. 

Deliver us from the evil” and the prediction (xxiv. 12) 
that **by reason of the multiplying of lawlessness the love 
of many shall wax cold,” will seem not only apprqiriate, 
but typical of the character of the whole of the First Gospel 
Besides the fulfilments of prophecy mentioned in the pre- 
face, Matthew sees several others (6), ,(25), (43), (44), (54) 
which are not mentioned in the Triple Tradition, and these 
applications of prophecy sometimes contain obvious confu- 
sions. For example, Matthew seas in our Lord’s entry into 
Jerusalem a fulfilment of the prophecy ; Thy king cometb 
. . . sitting upon an ass, and a colt the foal of an ass.” The 
repetition seems to denote one animal after the manner of 
Hebrew poetry, and only one is mentioned by Mark and 
Luke; but Matthew, applying prophecy more closely, 
speaks of two, and adds (xxi. 7) “ ^ey brought the ass and 
the foal and oast their clothes upon them, and be sat upon 
themJ* Again, in speaking of the potter’s field ” (xxvit. 
9), he quotes, as from Jeremiah, a prophecy that b really 
from Zechariah xi. 12 (the word translati^ “potter” b 
rendered by Ewald “treasury”; and [though Aquila hae 
irXocmTv] the LXX. has \wvevnjpiov, “ loundry,” neither of 
which renderings will suit Matthew’s application). Again, 
though Luke speaks of the “ sign of Jonah,” Matthew ^one 
makes Jesus publicly declare that, as Jonah was three days 
and three nights in the belly of the whale (xii. 40), so He 
shall be three days and throe nights in the heart of the 
earth , and such a declaration, exciting no questioning in 
the disciples, nor wonder in bystanders, appears in the 
highest degree improbable, and looks like a later application. 
It will be remembered that Matthew alone has the inac- 
curate statement that the murdered Zacbarbh was the son 
of Barachiah (zxiii. 35) ; and perhaps an inaccuracy result- 
ing from a lapse of memory may explain, not only the use 
of the name of Jeremiah aW^ but also the quotation V He 
shall be called a Nazarene ” (ii. 23), which is found in no 
existing book of prophecy. Similarly (perhaps) Mark, 
through lapse of memory on the ^ those whose tradi- 
tion he records, quotes (i. 2), as^fm' Isaiah, according to 
the correct reading (the A. V. rraM%^phet8”), a prophecy 
composed of two pa«Bages, the is from Malachi, 

and only the second from Isamf^tt must be remembered 
that, without the modem rapid reference, verifica- 

tion was a much harder ||ri|^p»en than now, a^ muck 
more trust was necessarily to memory. 

Few new miracles are^^jm^ced by Matthew mto the 
body of his work (1^)’ (^^)* 

sbt of acts of healing ; mre connected with Peter, 

viz., Peter’s partial succieii^^^^dldng npon the waves, end 
fab (supposed) extmotia^Ma etater from the mouth of a 
fish. But the words the latter mirage hiive 

possibly arisen from ^‘iVHWHxatanding ; at all eveute 
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ttqr hfm in tbe mind doubt wludier, In this instance, 

• some Mential particular may not have been either omitted 
or left nnexplmned ’* (Farrai^e of Christy voL iL p. 46). 

In its mom teachii^ this Gospel lays special stress upon 
the of religioiis ostentation and hypocrisy. In a strong 
pssmge (xiL 33) consistent undissembling wickednes^s 
preferred to dissembled wickedness, and the Pharisees are 
described at greater length than in any of the other Gospels. 
Tet this Gospel does hot always dwell upon the dark side 
of Christ’s doctrine. It preserves also some of the Lord’s 
most comfortable ” sayings : the blessings upon the meek 
and meroifnl ; the saying that the angels of the little ones 
always behold the face of the Father ; and above all that 
saying which is a gospel in itself, ** Come unto Me, all ye 
that labour, and are heavy laden,” &c. (xi. 28-30). 

In speaking of the date of Matthew’s Gospel, so far as it 
can be determined from Internal evidence, we must remem- 
ber that, if the work be composite, the fact that some of 
Matthew’s additions are clearly late will not show that 
others may not be early. The saying, for example, that the 
disciples sdiall not have gone over the cities of Israel till the 
Son of Man shall have come (x. 23), seems to be an early 
and unaltered reminiscence of a saying of Jesus, which was 
not generally adopted in the tradition because onts recog- 
nized difficulty at a later date. It is possible that^atthew 
may consider the coming of the Sou of Man fulOlled prim- 
arily in the transfiguration ; for whereas in their prefaces 
to the transfiguration Mark and Luke write, There are 
some standing here who shall not taste of death till they see 
the kingdom of God” (Mark adds “coming in power”), 
Matthew substitutes for “ kingdom of God,” &c., “the Son of 
Man coming in His kingdom.” But, whatever may have been 
Blatthew’s theory, the difficulty of the utterance in Matt x. 
23 implies its early date. On the other hand, a decidedly 
late date seems implied in the expression “ up to this day,” 
which is twice found — once in the addition xxvii. 8 (the 
potter’s field) and ag^in in zxviil 15 (the bribing of the 
guard by the chief priests). Yet these additions appear to 
be in the style of the writer both of the preface and the 
appendix, and of the other passages peculiar to Matthew.^ 
It would follow that all these passages are of a late date, 
not added to the tradition till long after the death of Christ. 
The interval must have been lung enough to allow, for ex- 
ample, the “potter’s field” — and this argument holds 
whether the story of the potter’s field (xxvii. 8) be historical 
or not — first, to acquire the name of the Field of Blood, and 


^ Want of space renders it impossible to state the grounds on whirh 
it seems probable that Matthew consists only oF (1 ) the Triple Tiodition ; 
(2) extracts from a book or tradition of the woads of the Lord from 
which Luke also borrowed ; and (3) an introduction, frumewotk, and 
appendix, all added by one band ; though possibly the introduction 
and appendix, being borrowed, the forniei from an Aramaic source, the 
latter from a Latin source, may show differences of idiom not wholly 
oonoeoled by the overlying style of the author wlio works up the 
materlids. A similar use of the particles 8c and xai, and of participles, 
runs throughout almost all the non -traditional nariative parts of 
Matthew; and the rhj'thm of the sentences is very similar. But the 
lingaistio evidence has not as yet been so selected, clasHined, and con- 
oentrated as to obtain any certain results. And until this is done, 
inferences drawn from isolated phenomena are likely to be very mis- 
leading. For example, it has been inferred (Weiss, Matthdusevan^ 
gdium^ p. 602) that the use of the form 'IcpoucaXi^^ ouce only in 
Matthew (xxiii. 87, in a passage almost identical with Lu xiii. 34, 
whereas Matthew uses 'Icpoo’JAvjua eleven times) proves that Matthew 
borrowed the passage in which it occurs from an Aramaic source. 
Now it is true that other reasons make the hypothesis of an Aramaic 
loaroe for the identical passages in Matthew and Luke extremely pro- 
bable ; but this use of is quite insufficient proof. For a 

comparison of Paul's use of 'Ufov6KviM (Gal. i 17, 18; ii. 1) and 
TtpsuvoAiiM (Gil* iv* 25, 26) wiU show that the same author might 
nie the one form geograpliioally and the other in a higher style, theo* 
logically or rhetorically. And this may possibly be held to explain 
the use of 'lcpevewx4M 1^7 Matthew in the highly rhetorical pa ssag e in 
which alone It is found. 
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secondly, to retain that name for ao long a period (nearly 
at least a generation) as to make it potoibla for a writer ta 
speak of the acquisition of the name as a far distant fact, 
writing that the name is still borne, even “ to this day.” 
The same expression in xxviiL 1 5,--*wher0 it is said that the 
false charge against the disciples, of stealing the body of 
Jesus, is commonly reported “unto this day^ hy “the 
Jews,” — warrants the same inference ; and this inferenee is 
corroborated by the remarkable use of “ the Jews.” The 
author of the Fourth Gospel, writing at a much later date, 
habitually speaks of “the Jews” as an alien race, qnite 
separated from the Christians; but this is not in the 
manner of the synoptistic tiadition. 

The uncertainty in which Mark left the resurrection of 
Jesus would natuj^ly seem to later writers to require to be 
removed ; and accordingly wo find that Matthew adds to the 
vision of angels (two instead of one) a manifestation of Jesus 
Himself. But the whole of this narrative (xxviii. 9-20), 
though apparently in Matthew’s style (c/!, for example, 
the remarkable use of oi 3^ without the ol /uev, in the sense 
of “others,” in xxviii. 17 with that in xxvl 67), and 
though containing internal evidence of being composed long 
after the events narrated (xxviii. 15), is nevertheless 
strangely disjointed. Yet its very defect^ its disconnected- 
ness, incompleteness, and abruptness, indicate a date eariiar 
than that of the more connected and completer narratives 
of the Third and Fourth Gospels. Matthew separates from 
Mark s narrative at the departure of the women from the 
tomb, having previously given an account (repeated by no 
other evangelist) of the resurrection from the dead of a 
great number oi “saints,” who “went into the holy city 
and appeared unto many.” To Mark’s simple statement 
that the women “ found the stone rolled away ” Matthew 
adds a graphic account of a glorious angel visibly descending 
from heaven, filling the keepers with fear, and rolling thtf 
stone away. Then, immediately after the women have 
departed with the angelic message, to bid the disciples to 
go to Galilee, Jesus suddenly appears to them. They clasp 
His feet, while He repeats over again the message that the 
disciples must go to Galilee there to behold Him. Without 
any further mention of the place of meeting, the disciples 
ore said to have gone to “ f/ie mountain, where Jesus made 
agreement (eVa^ro) with them (to meet them).” To avoid 
this dislocation, there has been suggested the desperate 
remedy (Weiss, MailMmtmngtliumy p. 582) of rendering 
iraiaro, “ laid down the lew,” with reference to the Sermon 
on the Mount ; but the probable solution is that Matthew 
here extracts and separates from its context some ancient 
tradition which is obscured through want oi its framework.* 
Again Matthew tells us that, npon this mountain, only the 
eleven were present, and that while some of them worshipped, 
others “ doubted.” This statement is of value as evidence 
that it was acknowledged, even so late as the compilation 
of Matthew’s Gospel, that some at least of the manifestations 
of Jesus were of such a nature that, while they brought 
immediate conviction to some beholders, they did not at once 
convince others, even of His nearest disciples; in other 
words, the manifestation of Jesus depended upon other con- 
siderations than the mere physical sense of sight. But, on 
the other hand, the statement seems quite inconsistent with 
the supposition that in previous manifestations in or near 
Jerusalem Jesns had been recognized and worshipped by 
all the eleven. The last words of the Gospel represent 
Jesns as commissioning His disciples to go into all nations, 
preaching His gospel, and baptizing in the name of the 
Father, the Son, and the Holy Ghost. The thought con- 

* In a somewhat similar manner the author of the Second £|pisile 
of Peter speaks of.** the holy mount” (2 Pet 1. 18), assuming that 
his readers would understand the definite reference to the mountain o# 
Uie transfiguration. 
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tained in these words famishes a suitable termination to the 
Oospel ; but there is every probability that we have not 
here the exact words of Jesus Himself. Not to speak of 
the introduction of the later baptismal formulaiy, ** in the 
name of the Father, the Son, and the Holy Ghost,” the rest 
of the vocabulary is not found in the words of Jesus 
as recorded in the Triple Tradition, but is peculiar to 
Matthew. For example, (1) the word fjLoBrjroUiv (xxviii. 
19) is used three times by Matthew, and nowhere else in 
the New Testament, except once in the Acts; (2) the 
expression (rwrcActa? tov atwi/o? (xxviii. 20) is found five 
times in Matthew, and nowhere else in the New Testa* 
ment, except once in the Epistle to the Hebrews ; and (3) 
the word Trjp€iv (xxviii. 20), used by Matthew six times, is 
used once only by Mark, and not at all by Luke. 

It is noteworthy that Matthew makes no express mention 
of the ascension of Jesu& But it is po.ssible that he con- 
siders this final manifestation on the mountain-top to have 
terminated with the ascension; for Matthew, describing 
the farewell of Jesus, appears to have in his mind the 
picture, contemplated also by Daniel, of the Son of Man 
endowed with all power and seated on the clouds of 
heaven. Compare Daniel vii. 14, avna 

with Matthew xxviii. 18, ^^ihoOrj /lot woira cfoimo.” And 
this perhaps may explain the twice repeated saying of 
Matthew, that some of the disciples should see the Son 
of Man coming. The manifestation of Jesus upon the 
mountain in Galilee, commissioning His disciples to go 
forth to make disciples of all the world, and claiming all 
kingdoms for Himself, might well seem a fulfilment of 
these two prophecies (x. 23 ; xvi, 28), as well as a fitting 
dose to the book of the Gospel. 

Additions and Peadtarities of Luke. — The principal 
passages peculiar to Luke are : — 

(1) i. 1-4, the dedication to Tlioojihilus ; (2) i. 5-25, tne vision 
of Zacharias; (3) i. 26>38, the annunciation; (4) i. 39-45, the 
meeting of Elisabeth and Idary; (5) i. 46-56, the song of Muiy; (6) 
i ST-SO, the naming of John and the son^ of Zacharias; (7) ii. 1- 
7, the journey of Alary to Bethlehem ; (8) li. 8-20, the vision of the 
shepherds; (9) ii. 21-86, the song of Simeon; (10) ii. 86-40, the 
prophetess ^nna; (11) ii. 41-52, the child Jesus found in the temple; 
(12) lii. 1, the precise date of the commencement of tlie public life 
of Jesus; (13) lii 5-16 (except vers. 8 and 9), tlie teaching of John 
the Baptist ; (14) iii. 18-20, IJerod imprisons John ; (15) iii. 28-38, 
the genealogy of Jesus from Adam; (16) iv. 13, the devil dejiarts 
from Jesus **for a season''; (17) iv. 14-80, Jesus preaches at 
Nazareth; (18) v. 1-11, the miraculous draught of fish and the call of 
Simon ; (19) v. 17, preface to the healing of the paralytic ; (20) v. 89, 

“ No one having drunk old wine desireth new/ &c.; (21 ) vi. 12-18, 
preface to the choice of the apostles; (22) vi 24-26, “Woe unto 
you that are rich,” 4tc.; (23) vi 82-35, “Love your enemies,'* &c. 
(in language peculiar to Luke); (24) vii. 1-10, the heuliug of the 
centunon’s servant (in language jieculiar to Luke); (25) vii 11-17, 
the raising of the widow's son at Naiu ; (26) vii. 21, 22, the acts of 
healing wrought before John’s disciples ; (27) vii. 36-50, the sinful 
woman and the parable of the two debtors; (28) viii. 1-8, the 
names of the women who accompanied Jesus ; (29) ix. 51-56, James 
and John wish to call down fiic on the Samaritans; (30) ix. 61, 
62, “No one having put his hand to the plough,” &c.: (81) x. 1, 
the appdintment of the seventy; (32) x. 17-20, “1 beheld Satan 
as lightning,*' &c. ; (33) x. 25 37, the good Samaritan ; (34) x. 88- 
42, Martha and Mary; (36) xi 1, “Teach us to pray,'’ &c.; (36) 
XI. 6-8, the friend persuaded by imiwrtunity; (87) xii 13-21, the 
rich fool, (38) xi 21-22, “Wucii the strong man armed,'* &c.; 
(89) XI. 27, 28, “ Blessed is the womb that bare Thee,” &c.; (40) 
xii 32, 33, “ Fear not, little flock,” &c.; (41) xii 35-36, “Let 
your loins be girded about,” &c. ; (42) xii 47. 48, “ But that ser- 
vant that knew not his lord's will,” &c. ; (43) xii. 49-50, came 
to send Are on earth,” &c. ; (44) xii 54-57, “ When ye toe aolpud 
rising;” &c. ; (45) xiii 1-9, the Galileans slain by Pilate, and the 

K raCle of the fig-tree; (46) xiii 10-17, the healing of the woinan 
nnd hy Satan ; (47) xiii. 23-27, “ Are there few that he>tov4d?” 
and the answer; (48) xiii. 81-34, “Go tell that fox,” Ib&; (49) 
xiv. 1-6, the healing of the dro^cal man on the sabVgljll^ ilK)) 
xiv. 7-11, “ Sitmot down in the highest room,” &c. ; (51)^dv.41^ 
14, “ When then makest a dinner,” 4c. ; (52) xiv. 15-24, tha^^ 
eearteons guests; (53) xiv. 28-88, “Which of yon intending to 
Mid a tower,” 4c.; (54) zv. 1-10, the ■beep (different in 
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Matthew), end the lost pieoe of silver; (66) zv. 11-32, the pro* 
digal son; (66) xvi 1-12, the unjust steward; (67) xvL 14-33, 
Dives and Lazarus, with preface ; (68) xvii. 7-10, the master most ^ 
served before the servant ; (59) xvii. 11-19, the gratefiil Biunaritan ; 
(60) xvii. 20-22, “ The kingdom of God cometh not with obser- 
vation,” 4c. ; (61) xvii 28-30, “ It shall be as in the days of Lot,” 
4c.; (62) xviii, 1-8, the unjust judge; (63) xviii. 9-14f the 
Pharisee and the publican; (64) xix. 1-10, Zacchftus; (66) ziz. 
11-27, the parable of the pounds (difierent in Matthew); (66) xix. 
89-44, “If thou hadst known even thou,** 4q.; (67) xx. 18, 
“Whosoever shall fall upon that stone shall be broken,*'^ 4c.; 
(68) xxi. 18, “ There shall not an hair of your head perish (69) 
xxi. 28-26, “There shall be groat distress in the laud,*' 4c.; (70) 

xxi. 28, “ And when these things begin to come to pulis, then look 
up,” 4c.; (71) xxi. 34-38, “ But take heed to yourselves lest at 

time your hearts be overcharged with surfeiting,” 4c.; (72) 

xxii. 14-16, with parts of 17 and 19, “With desire have I desirra 
to eat this passover with you,** 4c.; (78) xxii 81*34, “Simon, 
Simon, behold Satan hath desired to have you, 4c. ; (74) xxii SO- 
BS, “ When I sent you without purse,'* 4c.; (76)*-' xxii. 43, 44, the 
angel strengthening Jesus ; (76) xxii. 48, 49, “ ^trayest thou the 
Son of Man with a kiss?” (77) xxii 51, the liealing of the 
wound of the high priest’s servant, (78) xxiii. 5 12, Jesus is sent 
by Pilate to Herod; (79) xxiii. 18-15, Pilate proposes to release 
Jesus; (80) xxiii 27-31, “Daughters of Jerusalem, weep not for 
Me,*’ 4c.; (81) xxiii 39-48, the penitent thief; (82) xxiii. 48, 49, 
the crowd lieat their bi'easts and return ; (88)^ xxiv. 12, Peter sees 
the linen clothes in the open tomb; (84) xxiv. 13-35, the walk to 
Emmaus; (85) xxiv. 36-49, Jesns ap^ars and eats in the presence 
of His disciples; (86) xxiv. 50-53, Jesus |>arts from the disciples 
near Betliany,^ and they return to the temple. 

Before speaking in detail of the passages peculiar to Luke, 
it will be convenient to consider his avowed purpose in 
writing, and some peculiarities of his style. The dedica* 
tion to Thoopbilus, a name which is now believed by many 
to bo merely typical of every reader who is so far “ loved of 
God ” as to be admitted into the church > of Christ, states 
that the author purposes to write an account “ in order,” 
and implies that many previous^ “ attempts ” (^€x«pipj-ar, 
a woid implying impotence; c/. Acts iz. 29.; xix. IS) 
at similar compilations had not been “in order”; 
further it informs us that the object of the treatise was 
not to tell the reader anything that was new, but rather 
to give him an ampler knowledge of the certainty of 
those things which were then and always had been fully 
believed in the church, even as they had been handed 
down by those who had been from the beginning eye- 
witnesses and ministers of the word. Without going so 
far as to affirm that the word handed down (irapeSoaav) 
excludes written tradition (Westcott's Introduciiorh 186 , 
203), it is at least remarli^blo that Luke distinguishes 
between the “ eyewitnesses ” and those whose attempts he 
disapproved, — saying that the latter attempted to draw up a 
“ connected narrative,” whereas the former merely “ handed 
down ” the facts. This amounts almost to a denial on the 
part of Luke that any “ eyewitness ” (that is to say, apostle) 
had up to that time written any narrative (so far as Luke 
knew) of the life of Christ. It implies also that the words 
and deeds of the Lord had been recorded by many without 
arrangement, and that the author purposed to arrange them. 
The literary and artistic purpose of the author appears in 
words and phrases, as well as in the conceptions. Writing 
perhaps principally for readers to whom the Greek of the 

^ But possibly this passage is alio foa^d in Matt. xzL 44. 

* The genuineness of this passage is doubtful. 

* The genuineness of this passage is doubtful. 

* Tlie clause describing the asceniion is omitted hy llschenderf. 

® It 18 very doubtful whether the aorist tense neces- 

sarily implies (Westcott, OospeUj p. 186) that “St Luke speaks of the 
* attempts’ as of something which had no influence at the present 
.... {attempted, not have atUmptedy* In the New Testament 
the proper distinction between the aorist and perfect cannot always 
bo maintoined as It can in classical Greek. For example (Mk. xiv. 9), 
our A. V. rightly renders Jwofuircv, “ she hath dme what she conld :*’ 
and it would seem absurd to gay that the aorist iwolffetv represented 
an action “ which had no influence at the present,” in the face of the 
following words, “ Throt^^t the whole world this also that she 
hath done (6 iroltHrev) sh® be spoken of for a memorial of her ” 
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original tradition would be in many respects distasteful, be 
Bubistitates more classical words for many that are used by 
Matthew and Mark in the Triple Tradition (see above, p. 796). 
Even the use of sea ” to denote the Lake of Gennesareth, 
b objectionable to him, and he always substitutes ‘Make.” 
The Latinism KoSpdvnf^ for farthing (Mat v. 26 ; Mk. xiL 
12) b altered or omitted by Luke. He prefers iropcwfiai 
to wrayta. Versed as he b, and as hb readers would be, in 
the metamorphoses of the heathen stories, he shrinks from 
applying the word “ metamorphosed ” (Mat. xvii. 2 ; Mk. 
lx. 2) to the transfiguration of Jesus, and substitutes (ix. 
29) became different” He dislikes repetitious also, as 
much as he dislikes low>class words : compare v. 32, 33 ; 
vL 10; viii. 21, 15, with the corresponding passages in 
Matthew and Mark; and note especially, in the cure of 
the palsied man (Mat ix. ; Mk. ii; Lu. v.) how Luke not 
only avoids the word for “ bed ” (noted by Phry- 

nichus as objectionable, Lobeck, p. 62), but also, to avoid 
repetition, uses throe substitutes in succession, — (v. 18) 
fcAin/v, (v. 19 and 24) Kkivt^ua, (v. 25) c^* & (or o) KareicctTo, 
where Mark is content to use the objectionable KpdpParo^ 
four times. When writing in his own stylo he is fond of long 
and sonorous words, such as BkISos for Sos (Mat. xix. 21 ; Mk. 

X. 21 ; Lu. xviii. 22), Biap.€pt(op.ai, Siayoyyv{€iv, and the com* 
pounds of Sid generally; compare also his use of ir^pmoiavpai 
(Kvii. 33, correct text), and of foioyomi' (ih.) for ad(<eiv. 

The question of Luke^s style is specially important 
because the striking differences between certain portions of 
his Gospel which are all, though in very different styles, 
found in his Gospel alone (occurring neither in the Triple 
Tradition, nor in the parts which Luke has in common with 
Matthew or lu common with Mark), might naturally in- 
duce even a careful student to believe that they are com- 
posed by different authors. For example, take as a criterion 
the use of Kal and 8c. In classical Greek, and indued in 
almost every Greek except the ultra- Hebraic, the particle 8e | 
b of constant occurrence. The fact that it docs not occur I 
more than six or seven times in the whole of the Apocalypse, ; 
and not at all in the first book of the Maccabees till chap, 
iii. 36, would naturally lead us readily to believe that the 
former wa§ writteu by a Jew who knew little of Greek 
literature, and that Jerome was right in saying that the 
latter b a translation from a Hebrew original. Applying 
this test to Luke, we find that in the 80 verses of Luke’s 
first chapter, it occurs 16 times, while in the 19 verses of 
X. 25-42 it occurs 16 times ; or in other words, 8e b (pro- 
portionately) used more than four times as often in the 
ninth chapter as in the first. This suggests the inference 
that Luke’s introduction has an Aramaic origin. But if we 
turn to the Acts we find that in the firf^ chapter, containing 
26 verses (or 19 verses of narrative and 7 of a speech), 8c 
occurs only twice ; whereas in the ninth chapter, which con- 
tains 43 verses, 8c occurs 35 times. Y et an Aramaic origin 
has not been thought, by any consensus of competent autho- 
rities, necessary or probable for the first chapter in the 
Acts. 

Although, therefore, it b possible that the first two 
chapters of Luke may be a direct translation from an 
Aramaic original, yet there is an alternative. The alterna- 
tive is that Luke, a man of letters and skilled in composi- 
tion, consciously or unconsciously adapted bis style to the 
subject, feeling that a different style was required on the 
one hand by the Magnificat and the Nunc Dimittis, and on 
the other hand by the graceful domestic narrative of the 
contrast between the sisters Martha and Mary. 

Thb will be made all the more probable if it can be shown that 
Luke had studied and imitated the LXX., and in particular the 
Greek Apocrypha. Words not used (or seldom) by Matthew and 
Mark, but by Luke and the Apocryphal writers, are 
dvotnraffedvrvy, iri$dK\u in the sense of ‘‘belonging,” irt<nri<rfi6st 
the use of C^iaros for God, c’riyp.4i% tUBtros, 


rtpunrdffBait iraipbs iwiaieoirTjst Boxllt KvtriTtXtt But far 
more striking than mere words (for Matthew and Mark might be 
shown to have some peculiar words in common with the ApocryjAa) 
are the sentences in the Apocrypha which seem to have suggested 
similar seuteiires in Luke. For example, compare Luke’s story of 
the rich fool (xii. 19) with the following passage from Sirach (xi. 
18) . “ There is one that gatheroth wealth from his overheed and 
pmehing ; and this is the lot of his reward. In the hour when 
he sayeth, 1 have found rest, and now Jet me eat of my good 
things, oven then ho kiiowetli not what season shall pass sway, 
and he shall leave thost) things unto others and shall pei^h.” 
Again, in the panible of the unjust judge, there is a striking 
siiiularity between the woids (xviii. 8) “ Though he bear long 
with them {fiaKpoevuL*t), 1 tell you lie will avenge them sjHjedily, 
and (Sirach xxii 2‘2), “And He will surely not delay ; nor will 
Ho bear long {ficucpodvuriffft'^ with them”; so also between fi. 42) 

“ Blessed ar1 tlioii among women,” and (Juditli xiii. 17) “ Blessed 
art thou, 0 daughter, by the Most High (Jod, above all the women 
that are in the earth”; and between (vi. 85) “Love ye your enemies 
. . . and ye shall he the ('hildten of the ilighest,* and (Siracli iv. 
10), “ Be os a father unto the fatherless . . . and thou shalt he as 
the son of the Highest ” OeciLsional similarities of thought and 
even of wonls am lound Initween Matthew and Mark and the LXX. 
Apocrypha ; but it cannot l)e said of cither ot them, as it can ol the 
Tliihl Uosjnd, that it is satuiated with the LXX. diction, in many 
rases thenj is an allusive usi^ ot I.XX words For example, Luke 
(\xiii. 51), telling us that Joseph of Anmatluea hail not “consented 
to” the wicked decision ol the Pharisees against Jesus, uses a word 
not eiscvvlieie used iii the whole of the New Testament. AVhy t 
Beeause the word is used by the LXX. (Exod. xxiij. 1) in a passage 
GXjiressly prohibiting combinatioiiH foi false judgment : “ Thou 
I sliiilt not coim'tif With {iruyKaraBi}(rn) the unjust to become an unjust 
' witness ; th(»u sbalt not be with tlie stroiigoi side to do ill ; thou 
shalt not add thvself with the multitude to shut out judgment.’ 
Again, when Luke (xxiu. 49), telling how the “ aecpiaiiitaiicos ” of 
Jesus .stood at a distance fiom the cross, uses the word “ yvurrol'* 
- not elsewhere bniml in the synoiitists, * there can be little doubt 
that he has in his rmnd tlui passage fiom the LXX. (Ps. Ixxvii. 9), 
“Thou bast put mine .icqumntatiecH (yytixrrovs) far from nio.” Com- 
pare also the use ol iyKaO^rovSf only found once in Imke (xx. 20), 
with the us(‘ of the wmd lu the LXX. (twice only) Job xix. 12 ; 
xxxi 9. See also a siimbiiity irnnbed between the aged Abraham 
and Sarah on tin* one hand, and Ziudianos and Elisabeth ^on the 
other, in the sunilantv between “ ir^o/3€i8T]K4Tty (Gen. 

xvji. 11) and rpofie^riKortt iy rah ripipai5*‘ (Lu. i. 7). 

Our conclusion must be (1) that as Luke has modified 
the Triple Tradition, and the words of the Lord common 
to himself and Matthew, by alterations of words and 
phrases, so and much more has ho modified other tradi- 
tions or documents which he has introduced into his 
work; and (2) that those jiortions of the part of the 
Gosiiel [icculiar to himself which have a more archaic and 
Judaic rhythm and vocabulary than the rest may be 
cither translations from Aramaic documents, or imitations, 
conscious or unconscious, of the books of the JjXX., — 
natural adaptations of the stylo to the subject, like the 
language of Shakespeare’s Julivs Cmar as compared with 
the less simple and dignified language in his English plays 
of the same date. It is probable, however, that when the 
evidence is more thoroughly classified than it has hitherto 
been, it may at least demonstrate the existence of different 
documents in Luke, whether translations or not. 

Imi)o.ssiblo though it is lieiT* even to summarize tlio evidence, w© 
may give the I’eadcr a conception of the nature of it. Attention hp 
iicen called alwve to the use of the form b Ki/pioj, “the Lord,” in 
narration, as being an indication of late authorsbip. But this form 
occurs several times in the body ot Luke’s OosjkjI : namely, in the 
Tiasaages containing the raising of the widow’s son at Nam (vii. 
13) ; the apjiointmcnt of the seventy (x. 1) ; tlic rebuke ol the 
Pharisees ( XI. 39); the preface to the paiablo of the faithful aud 
just steward (xii. 42); the healing of the daughter of Abraham 
bound by Satan (xiii. 16) ; the i»aral)lo of the sycamore tree (xvii. 
6, 6) , the parable of the unjust judge (xviii. 6) ; the story of 
Zacclneus (xix. 8); warning to Simon I’eter (xxii. 81); Chnsts 
look (xxii. 61) , and the verse whom it is said that they lound not 
the body of the Lord Jesus (xxiv. 3). Many of the above passages 
certainly show signs of translation ; and when wo remember that 
the Gospel of the Hebrews (sec below, p. 818) always uses the fora 
b Kvpios, and never b *lriaovsi we see herein a confirmation of the 
theory that these passages in Luke are translations from Aramaic. 

I Anotner testing word is ^UpoviraX^. Luke uses 'UpoviraX^fi *hout 
1 twenty-six times, *Upofr6\vpa only three times (iL 22 ; xix. 28 ; 
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xxiii 7)i It hM been ehown eboen tftet the litter fbmi if feme* 
tiuM need geogreidiioelly by writers who nee the former xlMlipri<* 
onHy or hletorieeUy ; but it is certeinly remarkable in li. SS 
and 41 the two forms should be need, apparently in the s a me 
ienee, Miyyt' 'UpoerfAe/so and brepeierro • . . alt 

lepeawaA^ 'Many other test words miffht be mentioned, the 
converging evidence of which, added to we internal evidence of 
thovht (and perhaps corroborated by the evidence of special form^ 
e.p., dAfoi' for j|A0ov), may possibly hereafter enable future critics 
to dutinguish with certainty between the different strata of Luke's 
narrative. Bat no certainty is possible in the present condition of 
the evidence. There has been abundant labour bat insufficient 
dassification of evidence, and no attempt at all to represent it in a 
concentrated form. 


Passing now to the consideration of Luke’s additional 
subject matter, and reserving the supernatural element 
to the ]ast» we will speak first of the doctrine. The 
key-note is struck in the song of Zacharias, and repeated 
in the first sermon of Jesus in Naaareth. The object of 
the messenger of Jesus is (i 77) **to give us knowledge 
of salvation” by “the remission of sins,” by reason of 
**tbe tmider nsercy of our God, whereby the dayspring 
from on high hath visited us to give light to them that 
ait in dar&iess;” and the object of Jesus Himself (tv. 
18) is “to preach the gospel to the poor,” to “heal the 
br^en-hear^ to preach dehverance to the captives, and 
recovering of sight to the blind.” All through the Gospel 
{or at least the parts peculiar to Luke) there appears to a 
greater degree than in the First or Second Gospel the con- 
trast between light and darkness, God and Satan, sin and 
remission of sins, culminating in the triumph of forgiveness 
and mercy ; so that in the very last words of Jesus to His 
disciples (zxiv. 47) the proclamation of “repentance and 
remission of sins ” is made the prospect of the future gospel 
to all nations. 

The law of Moses appears at first sight inconsistently 
magnified, almost in an Ebionitic spirit, throughout the first 
two introductory chapters of the G^pel, and afterwards put 
aside. But there is no inconsistency. Paul himself says 
that the Saviour placed Himself at His birth “under the 
law,” and hence it is that Luke, with an almost anxious 
elaboration, details the exact fulfilments of the law not only 
by the parents of Jesus, but also by those of His messenger. 
Hence also it is that in a single chapter of the introduction 
the word “ law ” occurs more often than in all the rest of 
the Gospel put together. For when Jesus attained to 
manhood, He was no longer under the bondage the old 
law, whi<^ had now attained its fulfilmeut in the new law 
of the remission of sins through love. Yet the law is not 
trampled on, but only snpers^ed by development ; it was 
only “ until John /’ yet not “ one tittle ” of it can fail (xvi 
16, 17).^ True to its principle of contrast, this book gives 
Satan a prominent position. When Satan departs from 
Jmob, he departs only “ for a time ” (iv. 13) ; Satan causes 
diseases and binds a daughter of Abraham;^ Satan is 
beheld by Jesus in a vision cast down from heaven; he 
enters into Judas (xxii. 3, not mentioned by Matthew or 
Mark ) ; be demands the Twelve that he may ^sift ” them; 
see above (16), (32), (46), (73). But this need not denote 
(as is thought by Keim) an Ebionitib sonrce ; the same 
recognition of the i$ovata rov aKorrow appears in the Acts 
and the Elpistles to the Ephesians and ColossiaUs, which no 
one suspe^ of Ebionitic tendencies (Ln. xxiL 53 ; Acts 
xxvi 18; Eph. ii 2; vl 12; CcL L 13). Something 
more than tbe^ principle of contrast may, however, be re- 
quired to explain the sh^ demarcation between rich and 
poor. We do not find in Luke that qualification of tha 

1 Oompm the itrong language of Luke xvi. 16, and the : 

thm between tbe *Maw’* and the ** kingdom,” with the ftmi|fr bdl 
nmch weaker Isagnage in Matt. xL 12, 18, when the contnM A 
abnost leat 

* Note that Luke alone in the deecription of the cure 
inatia«r>4iiJmr (iv W) toll* ni thtt J«iu lebnlnd tb. fem. 


epUAat ^poor’^ frtJch MaMtanr («* iQInidML nAirv' 
in spirit” Ha anfovoea tha hainparing^ disanvaU^^ it . 
waauhi pronouncing a wpa upon thm thatara rich; 
rebukes tha “oumbemd” Martha; exhorts the nohv& 
entertain tbe ppor ; and dooms the rich fool to a sodden 
and disappointiDg death, while Dives is consigned to in- 
alterable tonnent,--(21), (34), (46), (61), 07). But il 
this seems to savour of Ebionitic thought, let it be ra 
membered that the principle of contrast is even more 
systematically applied to illustrate tbe power of the miiince 
Pauline faith in the piirables of forgiveness. As Lasams 
is contrasted with Dives, and the grateful Samaritan with 
the ungrateful Jewish lepers, and the merciful Samaritan 
with the heartless priest and Levite, and even the trivial 
^xieties of Martha with the simple devotion of Mary, — so 
in the stories of forgiveness, the publican finds his foil in 
the Pharisee who prays by his side; the woman “which was 
a sinner,” and who “loved much,” contrasts with Simon, 
the churlish host, who loved little; the prodigal younger 
son with the envious elder son; and the penitent tUef 
' on the right with the impenitent thief on the left All 
these stories, as well as the tale of Zaccheus, and the 
lost piece of silver, and the lost sheep (peculiar to Luke in 
language, though the same subject u found in Matthew), 
magnify the power of forgiveness, and repentance, and 
faith, for the most part “ without works ’’—contrasting the 
instantaneous and complete victories of emotional faith with 
the inferior results of a long life of ordinary and prudent 
respectabiUly,—(27), (64), (66), (81), (66), (64). 

llie univeiisality of the Gospel is more marked in Luke 
than in Matthew or Mark. The seventy missionaries appear 
to be emblematic of the preaching of the gospel to the 
seventy (or seventy-two, see Westcott’s Irdroductim^ p. 374) 
nations of the earth. The preference of the Gentiles to the 
Jews would seem to be indicated at the very outset of the 
public life of Jesus in the sermon at Nazareth (iv. 16-30), 
if we could accept this as chronologically and historically 
accurate. Besidra the statement of Jesus in the Triple 
Tradition, that His kinsmen were those that heard the word 
of God and did it (Luke prefers this expression to that oi 
Matthew and Mark, “ doing the will of God ”), Luke 
gives us another assurance that God’s special bressing is re- 
served, not for the mother of the Baviour, but for those who 
do the word of God. Tbe inclusiveness of the author 
breaks down the barrier between Jesus and the Samaritans ; 
the sons of Zebedee are rebuked for desiring to call down 
fire on a Samaritan village ; a just Samaritan shames both 
priest and Levite; and a grateful Samaritan puts nine 
Jewish lepers to tbe blush, — see (31), (17), (39), (29), (33), 
(69). 

In connexion with this, the gentler and more indnsive 
side of the gospel teaching, it may be mentioned that Luke 
lays especial stress on tbe part played by women a1ik(» in 
discerning the providence of God, in ministering to Jesus, 
and in eliciting some of His most helpful utterances. The 
songs of Mary and of Elisabeth, and, the testimony of the 
prophetess Anna, are found nowhere but in the Third 
Gospel ; in Luke, for the first time, the mother of the Lord 
begins to assume a wider province,--8he it is, and not 
Joseph, that ponders in her heart the words of her divine 
Son, and her sufferings are made the subject of inspired 
prophecy (ii. 36). Luke alone thinks it worth while to 
record at some length the names of those women who accom- 
panied Jesus and contributed to His support; he el6ike 
knows of tbe devoted faith of Mary and the domestie 
anxieties of Martha; he alone records the cove of (he 
aflictei “daughter of Abraham,” the trnth-elioiting eadema* 
tion of tbe woman who invoked a blessing upon the womb 
tM bare Him, the story of the woman who “loved 
and the parable of the woman njoidiig over the lost piaoe 
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of silver. Luke alone holds up Hip fate of Lot’s wife as a Luke (liko Matthew and Mark) predicts a time of trouble ; 
warning ; nor do we find in any 'other Gospel the touching but he sees somewhat clearly, beyond it, the dawn which is 
utterance of Jesus to the weeping “daughters of Jerusalem.” to precede the rise of the kingdom. Destruction falls, not 
The other synoptists concur with Luke in pronouncing a by chanco, but on all that do not repent (45) ; all must 
blessing on the man who gives up father or mother or strive to enter the strait gate (47), for not those that were 
laifds or houses for Christ’s sake, and the sense of fitness first called shall enter in (52). Much more clearly than 
has induced the scribes of several MSS. to insert in Matthew in Matthew and in Mark is the future fall of Jerusalem 
and Mark the word “wife” as well as “mother”; but it described, as the result t>f a jv/^y/c and capture; and the 
has no legitimate place except in the version of Luke. It is slaughter of the citizens, the scattering ol the nation, and 
true indeed that Luke, so far fioni giving to women the trampling down of the city aio mentiimed, with details for 
prominent part assigned to them by Matthew and the which wo >uinly look in the lirst two Gospels (59) It is 
interpolated Mark, and even by the Fourth Gospel, in not concealed that the discit»les have much tiibulation in 
attesting the resurrection of Jesus, carefully places their stitre, and that they must use all prudence to protect them- 
evidonco in the background; but the evidence of impression- selves (74). jluta term is set for all these troubles ; Luke 
able witnesses might naturally be subordinated by a writer (omitting the remarkable sa) ing of Matthew^ and Mark that 
(perhaps a physician too) who was collecting the traditions the Son Himself knoweth not “ the hour ’’) declares that the 
of the church into an historical narrative. In any case, trampling down of Jerusalem will be only till “ the times of 
it IS noteworthy that the word “woman’' occurs in Luke the Gentiles are fulfilled.” Then will cornea time of “dis- 
almost as many times as in Matthew and Mark put together, tress,” not, however, now for Israel but for the Gentiles 
Probably the most perjdexing part of Luke’s doctrine is (09) ; and amidst convulsions of nature the Son of Man 
found ill the parables of the unjust stew aid, the unjust will come. In the h(»pe of this coming, the discii)les are to 
judge, and the friend persuaded by importunity. In the litt up their heads (70), remembering that not a hair of 
last two of these the argument appears to be, — “If an un- their heads will be injured (filS). Ckn-tninly the eompora- 
just or indolent man can be goaded by importunity into tively cbeerful tone ot the discoiirso on the coming, corn- 
granting ro(|uosts, much more w'lll assiduous j»rayer prevail bined wdth the joyful ami trinmpliniit tone of tlie liist two 
with the Father 111 heaven;” in the first, “Jf tlie fiuuduleut chapters of JiUke’s Gospel, iiidieates an authoi writing at a 
show iorethoiight in providing for tlieir eartlily future, much time when the fall ot Jerusalem was an aceepted fact, and 
more should the children of light show foiethonght for then tlie establisliment of a new and sj. ritual Jerusalem rccog- 
eternal future ” Although it is quite possible that our iiized as a snllnMcnt consolation, — a time w'hen the church. 
Lord drew a contrast (with something of irony) between the not yet tioublcd by systematic perseention or by serious 
single miiidedness of eaithly ambition ami the scatteied desertion (Keini, ./cA/fs o/* AV/oonq Fngl. eil., vol i. p. 90), 
energies of those whoso aim is righteousness, \et it is difii w.j,s still s.inguinely looking forwaid to the moment when 
cult to believe that He uttered these [niiables in thmr pro- the times of the Gentiles sliould be fulfilled, and the Son 
sent shape, or that they are en til ely free fiom misuntlerstand- ul Man should siiddi idy come. 

ing. The last two of these three jiarables (as they stand) The ^u[>oniatuial iianati\e-. peculiai to Luke, and found 
seem at variance with 11 is teaching iii piaycr, which bids in the mam body of his treatise, are the inn aculous draught 
us remember that the Father knoweth what things w'e iietd of fishes, the raising ot the widow’s son at Nam, the 
before w'e ask them; and the right moral to be diawii healing of the woman bound by Satan, the cine ol tlic 
from the unjust judge would seem to be, “ Although the dro])sical man, ami the appcaiaiice of tin* angel strengthen 
unjust judge may be won by importunity, do not suppose iiig Jo-^us, (IN), (J'>), (40), (19), (75) ’J’lie fiist two 
that importunity cau }»revail with the just Judge.” It is suggest to many mimls a symbolieal iiiterpietalioii, and 
to be observed, however, that the language and stylo of i.iise the question whethei they (and possiblj some of the 
these parables (differing from that of the Tuple Tia<lilion) oilier miiacles) may be tmblematieal lathei than historical, 
make it somewhat iiiqirobable that we have here in Luke’s ’J’his question canm»t suitably be discussed in these J)age8; 
narrativcthcexact words of Jesus, see (30), (50), (02). As but <me or two observations maybe made. "J’liat Jesus 
regards the great day and the coming of the Lord, Luke Avrought instantaneous euii‘s cannot bo coni indicted, being 
appears to distinguish (more than Matthew and Maik) proved by the whole texture of the I’rq>le ’J'ladition, 
between the ultimate coining and the fall of Jerusalem, as well as by the iiidiiect testimony of I’aul That H(j 
N vhich w^as to precede it. As Luke distributes the dis- also liad the power of raising the dead no Jew could well 
courses which Matthew connects with 4he twelve into two doubt or disjmte Elijuli liad raised a cliild from the 
— one connected with the twelve and the other with dead , el ill more notably Elisha, even when dead himself, 
the seventy, — so he distributes the discourse on the coming some (inter[»reting the prophet Jiti rally) said that Ezekie 
(which Matthew reports as one continuous discourse uttered (Ez. xxxvii. 7) had done the same. Hut whatever the 
at Jerusalem) into two ])arts, — one uttered at Jerusalem, and inferior prophets had done He who w'as at once //if' Prof diet 
dealing principally with the fall of Jerusalem (xxi G -3S), and Messiah could not fail to do. Still less could licathcn 
the other uttered on the way to Jerusalem, and exfiressed in conveits supfiose that Jesus was inferior in j)ower to 
more general terms (xvii. 20-37). As a jireparation for the yF'.sculaf)iuB. It was therefore certain that, whether the 
coming, Luke lays stress on constancy and directness of pui traditions and books of the church contained or omitted 
pose. No man who puts his hand on the plough must look any record of a raising from the dead, the church would 
back (30); better not to begin the tower than leave the tower believe from the first that Jesus possessed and employed 
unfinished (53) ; remember Lot’s wufo (IH) The coming this power Dillerent readers will give different weight 
is spoken of as possible at any moment — suddenly and to* the considerations for and against the authenticity of 
without observation (60) ; and the disciples are exhorted to Luke’s narrative of the raising of the widow’s son. Many 
wait as servants for their master, with their loins girded w'lll be so far influenced by tlie eKtn*me beauty of tbe story 
(41 and 42), avoiding surfeit and drunkenness (71) When (and perhaps by the fact that the custom of eaily buna! 
the master or king returns, ignorant disobedience wdll be among the Jew's might leduce this, like the case of Jairus’s 
less severely punished than the disobedience of knowledge daughter, to the level of natural though marvellous events) 
(42) ; and those who have not increased the “ mina ” or as to believe that in it w'e Lave, not legend, but history ; 
pound intrusted to them, will be less severely puiiisbed j but no one who can weigh evidence at all will imiintain that 
than the rebels (65), w^ho will be slain, 1 the evidence for this miracle is equal to the evidence for the 

^ • X. 102 
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raising of Jairus’s daughter. Luke’s other principal miracle, 
tile draught of fishes, is also considered by many tot have 
arisen from metaphor misunderstood. It is connected by 
Luke with the calling of Simon Peter, an incident men- 
tioned both by Matthew and by Mark ; yet neither Matthew 
nor Mark describes or gives the slightest hint of any such 
miracle in connexion with the calling of Peter. In the next 
place, the metaphor describing the apostles as fishermen and 
converts as fish, borrowed from Jeremiah perhaps (xvi. 16), 
is applied by our Lord both to the apostles, as “fishers of 
men,” and to the preaching of the gospel, which he de- 
scribes as a “ net ” catching all sorts of fish, bad and good. 
As the sea in the Old Testament is regarded as the type of 
“ sin,” everything favoured the addition and development 
of this metaphor. Accordingly Philo {Creation) describes 
fishes as typical of the lowest kind of unenlightened exist- 
ence ; and Clement of Alexandria addresses a hymn to 
Christ, as the fisher of men catching fishes with the bait of 
eternal life from the hateful wave of the sea of vices {The 
Instructor j iii. 12). It is of course possible that the de- 
veloped symbolism which we find in Clement may have been 
entirely the effect, and in lio degree the cause, of the 
narrative in Luke v. 6 ; and in any case the full discussion 
of this question would require more space than the limits 
of this article allow. 

Passing now from the main body of Luke’s Gospel, we 
come to the introduction, which name we may give to the 
first two chapters, describing the birth and childhood of 
Jesus, and the birth of Mis forerunner John, the son of 
Zacharias. The doctrine of the miraculous incarnation, 
although distinctly stated in Matthew’s Gospel, nevertheless 
required further confirmation. This doctrine appears to 
have been spoken of from the earliest time, in language 
which might give rise to different conclusions, according 
as it was interpreted literally or metaphorically. For ex- 
ample, in the Ajiocalypse, “the Man Child who was to 
rule over all nations with a rod of iron” is said to have 
been born of a woman who was “ clothed with the sun, and 
the moon under her feet, and upon her head a crown of 
twelve stars,” who, after her son had been “ caught up 
into heaven,” fled “ into the wilderness where she hath a 
place prepared of God” (Rev. xii. 1-6). It seems certain 
that the writer represents by the woman, not the Virgin 
Mary, but the Church— the Spiritual Israel; and in later 
times the letter of the Cliurch of Lyons (Euseb., ILE,, v. 1) 
speaks of the “ Virgin Mother ” as having her children re- 
stored to her from the dead (meaning that the church 
received back, as martyrs, those who had first recanted and 
then renounced their recantation). Justin Martyr also 
protests that, even though he should not be able to prove 
the pre-cxistence of Jesus, and even though it should appear 
that He was born man of men, yet it would still be true 
that He is Christ; “for,” adds he, in his dialogue with 
Trypho (chap, xlviii. ; or, ed. Morell, p. 267), “ there are 
some, O ray friends, of our race,^ who confess Him to bo 
Christ, but who declare that He is man of men, to w*hom I 
do not assent : nor would very many that have formed the 
same opinions as I have say as they say, because we have 
been commanded by Christ Himself not to follow the teach- 
ings of men, but the proclamations made by the blessed 
prophets, and taught by Him.” The expression “ not very 
many” (ov nXeimoi) indicates that {a) even in Justin’s 
time (150 a.d.) a large though not very large number of 
Christians in Samaria or Judaea believed that Christ was > 
the son of Joseph, and that (5) a principal part of the 
evidence for the contrary belief was based upon “the 
proclamations of the prophets.” On the other side, what 

^ Anothef rtarling hfirripov would make Jnstin refer to Jewish 
Chrutiau ; Imi the luftiwnre would remain unaffected. 


^ Li S [SYNOPTIOAU 

germs of wild and fanciful doctrine were in the air may be 
inferred from the Gospel* of the Hebrews, which will not 
allow that Jesus had even a human mother, but speaks of 
His mother as being the Holy Spirit (Kirc^hofer, p. 451, 
and cf, p. 454). In opposition to these divergent but 
heterodox beliefs, it became increasingly necessary ^to 
maintain the doctrine that Jesus was at once a man, bom 
of a human mother, and divine, bom of the heavenly 
Father ; and this needed to be reaffirmed now, during the 
prosperity of the church, in a somewhat less apologetic 
tone than characterized the narrative of Matthew. 

When we speak of Luke’s “ supplying the deficiencies of 
Matthew,” we must not be supposed to mean that Luke had 
before him, or even knew the existence of, Matthew’s Gospel 
It has been shown above that he probably knew of no 
apostolic written narrative (see p. 806 above). Tliough 
Matthew’s was probably written some years before Luke’s 
Gospel, very many years might elapse before a treatise used 
in one church or province might be recognized as authori- 
tative beyond its original boundaries. But by “supply- 
ing the deficiencies” we mean that the conscience and 
faith of the church required in Luke’s time some further 
and more vivid embodiment of the spiritual truth involved 
in the incarnation than was contained in the unsupple- 
mented narrative of Matthew. 

For example, it was not a sufficient argument against 
the Jewish slanderers who asserted that Jesus was bora 
of adultery, to say that Joseph, when purposing to put 
Mary away, was warned by an angel in a dream to give 
up his purpose. Something more positive, and in a 
higher tone, not a dream, but an angelic visitation, was 
needed to confirm the divine origin of the Son of God. 
Moreover, in order to set forth still more emphatically 
the subordination of John the Baptist to the Lord, it was 
needed that the church should know that the prophet 
(who himself also had his own birth heralded by angels) 
was from the first acknowledged by his parents as the 
mere forerunner and messenger of Him that was to come, 
to whom, even in his mother’s womb, the inferior prophet 
did obeisance. Further, when Jesus was born, it was not 
enough that wise and learned men from the £ast should 
come to worship Him. It was necessary to show that the 
poor and simple toilers of the earth, typified by night- 
watching shepherds, were also privileged to behold His 
glory, and were the first to hear with the ear of faith the 
divine message of the birth of the Redeemer. 

The testimony offered to the divine Bon of David by 
Zacharias, who represents the priestly tribe of Levi, and 
by Elisabeth, who was one of the daughters of Aaron,^ 
and the blessing #f Simeon, and of Anna who is said to 
have been of the distant tribe of Asher, — all this em- 
blematic homage from Israel to its Redeemer would be 
inadequately replaced by Matthew’s brief story of the 
flight into Egypt; and, although refusing to feed a 
frivolous curiosity with frivolous legends on the child- 
hood of Jesus, the church would naturally cherish the 
story which told how the youthful Redeemer, when missed 
by Mary and Joseph, was found in His Father’s house. A 
narrative of this kind, not vulgar nor colloquial, and yet 
not too refined or scholastic, but framed both in language 

* The Importance att^hed to the co-operation of Levi with the “Lion 
of the tribe of Judah” is clearly seen in the very early (before 185 a.d. ) 
apocryphal book entitled The Testaments of the Twelve Patnarche 
(Sinker, p. 104), in which “Clinst is spoken of as coming forth from 
Ike two tribes of Judah and Levi, as typical of His twofold oflSce of 
Ring and Priest.” The symbolism of Origen, at regards Zacharias and 
Elisabeth is far more fanciful ; he sees (In Evemg, Joann, ^ ii. 27) in 
the meanings of Elisabeth (“the oath of my Ood*') and Zachariaa 
(“memory”) a reference to the birth of John (“the gift of God”): 
“ in rris wcpl flfoD Mniurjs tcarh rhy rov OcoS ini&p^OpKow rhv wepi 
rotft rardpas ” (Luke L 78). 
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and in thought on the model of the be&t Greek Apociypha, 
setting forth in the sacred vocabulary of the LXX. the 
earliest Cliristian psalms and hymns that had been com- 
mitted to writing, would be justly felt by all the churches 
to tend to edification, and would soon find a place in every 
dteembly for Christian worship. 

But the resurrection, even more than the incarnation, 
required amplifications. If Matthew had left gaps in his 
introduction, still more serious were the deficiencies in 
hb appendix to the traditional gospel. Although Mat^ 
thew had added something to the mere suggestions of a 
resurrection contributed by Mark, he h^ not added 
enough. More proof was required, tangible proof, if 
possible. The women, it is true (according to the narra- 
tive of Mat. zxviii. 9), had held Jesus by the feet, but 
the disciples themselves were not recorded to have done 
so ; and, besides, the increasing reverence of the church 
shrank from the thought that the body of the risen 
Saviour had been actually touched (Jo. xx. 17), even 
though He might have offered Himself to the touch of 
His disciples. As far therefore as the evidence went, 
it was open to the Jewish sceptic to call the manifestations 
of the Lord delusions, or at 1>est visions, and to apply to 
them the words of the angel (Tobit xii. 19) : ** All those 
days I did but make myself visible unto you, auf/ did 
neither eat nor dnnk ; but ye beheld a vision.” Against 
BO formidable an objection, no proof could better com^ 
mend itself to a close student of the LXX. (such as 
Luke assuredly was) than a narrative describing how 
Jesus ate in the presence of His disciples (xziv. 43). 
Again, whereas the .conclusion of Matthew’s narrative 
leaves Jesus (except by inference) still on earth, Luke 
omitting the apologetic details which had now become un 
necessary, or even liable to perversion (e,g., the Jewish 
slander that the Lord's body had been stolen from the 
sepulchre, and the fact that some of the eleven disciples 
** doubted ” when they saw the Lord, apparently for the 
last time, upon the mountain), describes how Jesus was 
not parted from His disciples till He had produced com- 
plete conviction in all of them, and had opened their minds 
to understand the Bcrij)tures. 

Still, even with these important additions, the appendix 
of Luke seemed to some, and perhaps to Luke himself, 
incomplete; and, accordingly, either Luke himself, or 
some early editor or very early scribes, inserted in the 
appendix several further additions : — (1) that Peter saw 
the grave-clothes of Jesus l 3 nlng in the open tomb (xxiv. 
12);^ (2) that Jesus proved His identity to His dis- 
ciples by showing them His hands and His feet; (3) that 
He fed not only on the emblematic«^*fish” but also on 
the honeycomb ” (xxiv. 42) ; and lastly, (4) that He I 
ascended into heaven (xxiv. 51). Perhaps the same hand ! 
added, in the account of the agony at Gethsemane, the 
description of the angel from heaven who appeared 
strengthening Jesus, and of drops as it were of blood 
falling from Him to the earth. It is by no means im- 
probable that Luke himself added these passages in 
a later edition of his own work, as authoritative tradi- I 
tions which had subsequently become known to him ; and 
two or three of them, in somewhat different shapes, will 
present themselves to us subsequently in the Fourth 
Gospel.^ 

^ It is most improbable that this passage lias been interiwlated in 
Luke from the Fourth Gospel (xx. 4-7), for the passage in the Fourth 
Gospel is fuller thau in Luke, and the tendency of copyists is rather 
to anfplify than to curtail. Besides, there aiv traces that Luke and 
John are both different versions of the same tradition, difierently 
understood. 

* Unless these additions were made by some authoritative hand, 
it is not easy to see why they should have been orlopted by so many 
of the best MSS. ; no such additions are found in the appendix of 


Language of the Original Tradition , — It is probable 
that the Jews, and more especially those in Galilee, were 
(like the Welsh in the present day) bilingual ; and the 
question has therefore been raised whether our Lord, in His 
teaching, spoke Greek or Aramaic. If He spoke Greek, 
then the Aramaic words Talitha eumi and Ephjihaiha 
(Mk. V. 41 ; vii. 34) must be supposed to be specially 
addressed to the young and the illiterate, who would 
best understand the national dialect But the names 
Cephas, Boanerges, given by our Lord to His Galilean 
disciples, and the use of Aramaic in His own prayer 

Abba, Father”), and in His last utterance (as re- 
corded by Mat. xxvii. 4C ; Mk. xv 34), indicate that 
both for llimaelf and for His disciples Aramaic and not 
Greek was the natural tongue. Although therefore it 
cannot be denied that Greek, even in Jerusalem (see 
Acts xvii. 2, indicating that Greek would have been un- 
derstood, though they preferred “Hebrew'’), was generally 
intelligible, yet the scanty evidence derivable fium our 
Lord’s words is that He habitually used Arutnaic. 

The testimony of Josephus tends in the sanie direction. 
He, though a man of education, composed certain books 
first in his own tongue (pref. to Wars, 1). He also tells 
us that he found it a laborious task to render the history 
of his country in Greek, “an alien and strange language” 
(pref. to Aniiqn,, 2). It is to be jiresuined that ho wrote 
in Aramaic partly for his countryiiion in Judaea; but he 
adds that it was also for the sake of “ Parthians, Baby- 
lonians, and remotest Arabians, and those ot our nation 
beyond Euphrates, and the Adiaboni ” (pref. to Wats, 2). 
Making every allowance for exaggeration, wo arc justified 
in drawing from the fact that Josephus thought it worth 
while to compose books first in Aramaic the inference that 
a large number of readers in the East would be more 
likely to read Ammaic than Greek.^ 

But it has been thought that the use of the LXX. in 
our Lord’s quotations from the Old Testament shows that 
He spoke Greek. The answer is— (1) Even if all the 
, quotations in the syno^itists from tlie Old Testament 
! exactly agreed with the LXX., the agreement would by nc 
means prove that our Lord used the LXX".; for, in tians 
lating Hebrew into Greek, the tianslator might naturally 
translate the Hebrew (|U(>tations from the Old Testament 
into the corresponding LXX. veraion, to which his readers 
were accustomed. This he might do, even though the 
LXX. did nut quite accurately represent the Hebrew; 
just as, in translating into Englisb a Latin book, with 
quotations from the Vulgate, we should naturally use our 
English version, without considering whether the English 
exactly represented the Latin. (2) But, in the second 
place, there is scarcely a single quotation^ in the Gospels 
from the Old Testament that exactly agrees with the 
LXX. when the LXX. differs from the Hebrew; and 
many of tbe quotations differ slightly both from the 

Matthew Again, unles*} they are additKiiiH (not foiniing a pai't of 
tbe first edition of tlie Gospel), it is haid to see why any of the best 
MBS hhould omit them, since they would tecommend ilietnselves to 
all readers and copyists. 

* The statement of Josephus (Ctmlra Apum,^ i. 9), that “he alone 
I understood (udi'Oi al/ths auyijitf) the inloimation brought to the 

lloniaus by deserters from Jerusalem dnnng the siege, must be regarded 
as a piece of bombast. For is it ci edible that a llonian army l>ef ore 
a besieged cit^ should have bad with it no other interpreter besides 
one recently captured prisoner? Nevertbeles., this exaggeration may 
be taken as an indication that the lower classes in Jerusalem could not, 
OH a rule, s^ieak Greek; for Josephus assumes this, as a matter of course. 
Greek, of course, would Lavel>een jierfectly intelligible to any educated 
Roman if the deserters hod been able to sjietik it. 

* An exact illustration may be derived from the Latin tmuslatioiiy 
by Riifinus, of the ClemmiiiM Jiecwfviitmis, in whicli (Sanday, OoapeU, 
p 161) ‘‘the quotations from the gos|Mil8 have evidently beau 
Bssuiiilateil to the canomcal text which Kufiuus himself useiL” 
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Bebrew and from the LXX., and even from the B^me 
^flotationa as elsewhere occurring in the New Testament* 
And this is just what we might expect A Hellenist, 
tranBtoing a Hebrew document into Greek (in times 
when reference to books was fur more cumbrous, and 
trust to memory far more common, than with us) would 
be likely to be guided princi^ially by his memory of the 
LX}L, but partly by the Hebrew before him. Hence 
would result translations slightly varying both from the 
Hebrew and from the LXX., and from other translations 
made by contemporaneous writers. This argument is, of 
course, unaffected whether the translation was originally 
made in a document or, as is more probable, in an or^ 
tradition. 

Some confirmation of this hypothesis is derived from the 
fact that, although the first book of Maccabees was with- 
out doubt originally written in Hebrew, yet the quotations 
in it from Scripture are not translations from the Hebrew 
version. On the contrary, if the quotation in 1 Mac. vii. 1 7 
from Ps. Ixzviii. (Ixxix.) 2, 3, be compared with the latter 
passage in the LXX., it will be seen at once that the 
former, though not identical with the latter (nor with the 
Hebrew), could not have been written but by a writer 
familiar with the LXX. version ; compare also 1 Mac. ix. 23 
with the LXX. version of Ps. zci. (xcii.) 8. A similar 
inference would seem to be justified by the statement 
(De Wette, quoted by Boberts, Discussmis on tJie Gospels^ 
p. 50) that Josephus uses the LXX. more than the 
Hebrew text. 

Mistranslation of an Aramaic original may possibly explain in 
part some of the confusions in the common tradition noted above 
(p. 791). It cannot of course be denied that of these con- 
fusions itn{dy a confusion of Greek, not Hebrew, tradition (e.j/., 
«Vd 77 f^o<, Lu. XX. 86 ; its 0771 ^ 01 , Mat xxii. 80 ; Mk. xii. 2.')) ; 
but some of the cliaiiges of construction (r.//., Tuva ij w*pix^pof 
Mat iii. 5 and Lu. iti. 8 , irSo-ov 

Mk. i. 5) are more eiisily explicable on the hypothesis 
of translation. Some of the changes of words are also expltcahlo 
thus, as may be illustrated by the Latin version. Commenting on 
the text, ‘^Domiiie, ne in tra tua arguas me, ueo in furore tno 
corripias me,*' Augustine (Ziegler, p. 10 ) says that in some codices 
of the Latin translations stands first and furor" second, 
in otliera “furor” first and “ira" second. Compare with this 
Mat V, 40, 6«Aovti Xa/Bety jh ifAdrioy, 

and Lu. vi. 29, rov eXpourds oov rh iu/drior K»\Cirp$ rby 
Xtr&ya, where the phenomena are precisely the same; and note 
uiat Mat. (xxvii. 65) bus ipidria, where Mk. (xiv. 68 ) has 
Of somewhat the same tyjie (perhaps) are the passages Mat. viL 16, 

tkKwBiyy (rro^vA'^i/, and Lu. vi. 44, 4k fidrou 
In the translations from Greek into the early Latin versions of 
the New Testament, one very common difference is (besides diver- 
gent rendering of single words) that one version uses participles 
where the other uses finite verlra, or relative pronouns where the 
other uses co-ordinate conjunctions.^ These fuime slight differ- 
ences are found in several sayings of our Lord where they happen 
to be twice recorded by the same evangelist. Compare (a) Lu. 
viii. 18* 8 s yiip tr (xV* bu. xix. 26, ird^ri rf (xom (see also 
Mat xiii. 12 ; xxv. 29) ; (5) Lu. viii. 17, ot> ydp iariy Kpuwrhy 8 08 
tarephy ytyritr trait and Lu. xii. 2 , ovBly d§ auyKtKa\ypfi4yoy 4arty 
e ouK dwoKoKy^Biitrtrai (see also Mat X. 26) ; (c) Mat z. 89, 
6 §6pdty T^jy aOrov ivoAtVci avrVt 8 dirox/e'as r^r 

a^ov HyeKty ipov cvp^crei avr^jy, and Mat xvi, 25, 8 j yap 
f&r B4\^ T^iy ^fox^iy avrov cwo-at droKeirti avriiyt bt 8* dy dvoxiffp 
r^y aiarov HyeKty ipou ttpiiru ain^y (and <f. Lu. xx. 24 ; 

xviL 25) ; (d) Mat v. 82, wat 4 r^y yvyaiKa aOroB, Ac., 

and Mat xix. 9, 8 f dwoKdefft Ac. (s) In the same two passages 
there appears to be a confusion between “causeth to commit 
adultery'* and “committeth adolteiy,”— Mat v. 82, waptarhe 
\6yov^ wopytia$t ^oiu airby fuux^vBriyo^ and Mat xix. 9, iwi 
wopyela . . » . ; (/) Mat v. 82, 8s ihy dwoAf 

yauiffp, and Mat. xix. 9, 6 taroXtKvuiyyiy yau4ierat. These pas- 
sages, HO far as they go, would indicate that the compilers of the 

^ Compare the Codex Corbeiensis and Brixianus (Migne, Patrologioe 
eWrt. Cbmpf., vol xii. p. 147) ; of which (1) the former has (Mat ii. 
7) “Tunc Herodes, clam voealii Magu diligenter didicit ab eis tempus 
steUw guw appandt eis ; et miUent illos in Bethleem, dixit * He el 
iiUerrogette**^ Ac.; while the latter has (2) Tunc Herodes oecuUi 
mean$ Msgof diligenter ezqnisivit ab eis tempos quando anparuit eis 
Mails, et witU Ulos in Bethlsem, dicoMt *Eunta regusrtte* ” Ac. 


First and Third Gospels did not themselves translate from Aramaic 
originals } for if they had thenAelves been the translators, it would 
seem that they would have adopted a uniform rendering in trans- 
lating the same or very similar words. Limited though the evv 
dence is, it goes to prove that the compilers incorporated in thdt 
treatises Greek translations, not ail made by themselves, from 
Aramaic original^ * 

The phenomena of the ante-Jerome versions of the New Testa* 
ment deserve carefhl consideration in discussing the possible origin 
of our Greek synoptio tradition from an Aramaic original In a 
well-known passage, Jerome (Ziegler, Die Lateinieehm BibeWter^ 
setzunpen wr Jdieronymus, p. 12 ) complains that there were as many 
texts as copies of the Latin versions (“tot sunt enim ezemplaria 
pocne quot codices”), and the occasionally great variety may be 
illustrated by comparing an extract from me Codex Bobbiensis 
{JahrhUcher d. Lderaturt Vienna, 1847, ad fin,) with the Vnlg^te 
version of Acts xxvii. 20 , 21 : — 


BOBBlKMIia 

Neoue tde mque stcllli apparentibut 
per mviltoM diet eft hiomo et tempestate 
mtnlmla perteverante, fom snipu- 
tabatnr lipei omnu liberandl nos. JSt 
earn Jam din sine cibo essent, /ime 
Pau!ut in med/o Ipsorum ait: Qportu* 
erat quidem vos obedirl credentes mihl 
non navigare de Creta et /tirrari hane 
infurtam et detrlmentum. 


VOLOATB. 

Beque antem tole neqae itderflms 
appartniibut per plnres diet et imnpet* 
tate non exlgua Immlnente, fam ablsu 
erot tpet emnia salnth nostns. Ei eum 
multa jejnnatio fnlsset, tune tumt 
Panlut ia medio eornm dixit : Qpor<e- 
bat quidemt o virl, audlto me, non 
tollere a Creta, luaiqnt facere infuriam 
Aane et jacturam. 


It will be seen at once that there is some similarity between the 
thread common to these two Latin versions and the thread common 
to many passages in Matthew, Mark, and iiuke ; though the re- 
semblance between any two of the three syuoptists would generally 
exceed the resemblance of the two passages quoted above, lu most 
cases, however, the ante-Jerome voralons (as represented by the 
Codex Corbeiensis, Brixianus, VercellenBis, and VeronenBis) agree 
much more closely together, even more closely than any two of the 
synoptists agree togemer, and a portion more closely than the three 
syuoptists agree. On the whole, taking into consideration the 
greater influence of differentiating causcb in the earliest times of 
the church than in the times when the ante-Jerome versions were 
com)>osed, we may fairly conclude that if in these later times so 
great a variety could occur in the process of translation from Greek, 
the greater variety found in the common tradition, os given by the 
three synoptists, miglit well be partly explained in the same way, 
as originating in part from varieties of translation from Hebrew. 
But then the questions arise— («) Were the aute-Jereme versions 
independent translations from the Greek text ? ( 8 ) Or were they 
divergent corruptions of one original Latin translation from the 
Greek text? (c) Or were they partly independent, but partly 
modified by some oral tradition or “ecclesiastical use,** which 
diminished the divergence? On these questions thesre is not at 
present a complete ajpeement. Wiseman maintained that the 
second (b) answer was the right one ; but in a recent work (quoted 
above) Ziegler (p. 123) maintains, with great probability, that the 
third {c^ is correct — viz., that the oral catechizing and preaching in 
the Latin churches modified and assimilated translations otherwise 
indejiendent It is extremely probable that the same hypoUicsis 
of combined causes— ( 1 ) translatious from Aramaic documents, 

(2) influence of oral Greek tradition — may explain much of the 
agreement and variation in the passages common to the three 
synojitists. 

The difference beAveen the Triple Tradition of Matthew, 
Mark, and Luke, and the Doable Tradition of Matthew and . 
Luke will, at this stage, occur to lu as an important 
feature in our evidence. The widely different phenomena 
of the Double and the Triple Traditions suggest different 
origins for the two traditions. Many of the passages 
common to Matthew and Luke agree together far more 
closely than even the Latin versions of the Greek Gospels. 

It would seem to follow that in snch cases Matthew 
and Luke used one and the same Greek document — a 
translation of some Aramaic original*-wbich document 
had not undergone much modification by oral tradition 
before passing into the several treatises of Matthew and 
Luke. On the other hand, the more varying language of 
the Triple Tradition, together with the additions and omis- 
sions of the three writers, suggests (a) independent tans- 
latioDS of an Aramaic original ; (6) occasionid resemblances 
suggested by the general “ usus ecclesiasticus ** ; (c) diver- 
gences created by the local ^'nsus ecdMSasticus,” or by 
the individual style of the editor or editors. 

Date cf the Synoptic Writers , — The composite nature ot 
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Date of the eynopdo Ooepele makes it necessary to distingaish care- 
folly between the date of the Compilation of each collectiye 
trAtise and the date of the composition of the severd 
parts of which that treatise may be composed. The 
original tradition has been shown to have existed before 
any of the three synoptics; some common document of 
the words of the Lord has been shown to have probably 
existed before Matthew’s or Lake’s narrative ; other docu- 
* ments or traditions might also possibly be shown to exist 
embedded in each of the syooptists, and the date of each 
of these parts would be earlier than the date of the whole. 
Therefore, even if the date of Matthew, or Mark, or Luke 
could be exactly determined, it would by no means deter 
mine the date of the traditions which they contain. It is 
even possiblp that a later Gospel may retain in some cases 
an earlier version of the common tradition of the words 
of the Lord, as we have seen in the case of Luke’s version 
of the Lord’s Prayer (see p. 798 above). 

There is no internal evidence for exactly determining 
the date of any one of the synoptics. The supposed 
references in Mark to the death of James, the capture of 
Jerusalem, or any special earthquakes which might deter- 
mine the date (Renan’s A^angiles, p. 123), are so shadowy 
as scarcely to deserve consideration. The reference to the 
death of Zachariah the son of Baruch, shortly before the 
capture of Jerusalem (Joseph., B. J., iv. 5, 4), supposed 
to be found in Mat. xxiii. 35, is still more improbable. 
Still the marked difference between the detailed prediction 
(in Lu. XXL 18-25) of the fall of the city and the scatter- 
ing of the people, and the more general predictions in 
corresponding passages in Matthew and Mark, indicates 
that Luke’s description is modified by reminiscences of 
the siege of Jerusalem; while Matthew’s and Mark’s 
accounts are not thus, or at all events not equally, modified. 
It is an almost certain inference that Luke compiled after 
70 A.D. As regards Matthew and Mark inferences cannot 
be drawn with equal certainty; for of course a compiler 
may compile at a late date, and yet preserve traditions in 
their earliest shape; but it is at least a reasonable inference 
that the compilers of tlie First and Second Gospels wrote 
before Luke ; and there is a balance of probability in favour 
of the supposition that they wrote before the fall of 
Jerusalem. 

Coming to more general evidence, we find (see p. 791) 
that (1) Mark, at least in many passages, includes the 
original tradition from which both Matthew and Luke 
borrowed; (2) his language, less polished than that of 
Matthew and Luke, appears more natural for an earlier 
Gospel in the first and rudest age of the church ; ^ (3) 
Mark’s version of the tradition contafbs many expressions 
which might naturally be considered stumbling blocks,” 
and which, in fact, were rejected or not inserted in the 
other Gospels; (4) the omission of all account of the 
manifestations of Jesus after the resurrection indicates 
a very early date ; and though it may be said that this 
omission arises from the fact that the Second Gospel was 
accidentally left incomplete, yet this answer will not 
account for the omission of the genealogies, and of all 
account of the birth and infancy of Jesus; (5) the inter- 
polated appendix describing the resurrection of Jesus, 
quoted as it is by Irenssus, shows that even in the time 
4>f Iren»UB (170 a.d.) the Gospel hkd been long enough 
in use to admit of widespread interpolations. M these 
facts lead to the inference that Mark was compiled earlier 
than any of the other Gospels, and probably some time 
before 70 ▲.!>. It is almost impossible to fix any date 
(worth stating) after which the compilation must have taken 
place. Those who accept as literally true Mark’s accounts 
of the feeding of the four thousand and five thousand, the 
u^ing on the waves, aid the exon^m of the Gadarene, 


819 

may naturally cany back his history to the first years of 
the Galilean church ; and even those who interpret tlftse 
accounts symbolically are ready to admit that a very short 
space of time is often quite sufficient, by misunderstanding 
and accretion, to erect supernatural narratives on a basis 
of natural and symbolic story. But any approximation to 
a date c^er which the Gospel was compiled must be deferred 
till we consider the external evidence. 

The narrative of Matthew does not leave us quite so 
uncertain. The mention of “the Jews,” which is so 
frequent in the Fourth Gospel, is justly regarded as a 
proof that the author was writing in times when the 
Christian church was regarded as definitely and antago- 
nistically separated from the Jewish nation. In the 
synoptists it is the “Pharisees,” not the “Jews,” who are 
in conflict with Jesus. But in his account of the resur- 
rection Matthew (xxviiL 15) uses the word in this antar 
gonistic sense. Further, he twice (xxvii. 8 ; xxviii. 15) 
uses the expression “ even to this day,” of events occurring 
shortly before or after the death of Jesus, — thereby showing 
that a long interval had occurred between the death of 
Jesus and the compilation of the narrative. The tone of 
the Gospel, as compared with Luke, indicates a period 
when the Jews still existed as a nation, and when the 
abrogation of the law and the destruction of the temple 
w'ere not yet accepted as recognized facts ; but the number 
of parables upon the end of the world and the judgment, 
the tendency to dwell on exclusion rather than inclusion, 
on the “many” that are shut out rather than on the 
“few” that are chosen, and the atmosphere of gloom 
generally characterizing the Gospel, point perhaps to the 
crisis immediately preceding the siege of Jerusalem. Tho 
additions concerning the birth and incarnation may seem 
to imply a later date ; but when we reflect how natural 
it was that in very early times the church should attach 
importance to these subjects, the wonder will be, not that 
these narratives were written so soon, but that they were 
deferred to so late a period as forty years after uur Lord’s 
death. It is also extremely remarkable — and a mark of 
early date as compared with Luke — that even in this 
developed form of Die Gospel tho accountt of manifestation 
of our Lord after II is resurrection should be so scanty, 
doubtful, and vague. 

In Luke the signs of later date abound : — (1) the pre^ 
existence and implied failure of many “ attemj)t8 ” to set 
forth continuous narratives of the things “ surely believed ;” 
(2) the mention of the “ tradition ” of the eye-witnesses 
and ministers of the word os past, not as present (TropcSocrav) 
(i. 2 ^ ; (3) tlio dedication of the Gospel to a man of rank 
(flctitiouB or otherwise), who is supposed to have been 
“catechized” in Christian truth; (4) the attempt at 
literary style and at improvement of the “ usus ecclesiasti- 
cus” of the common tradition; (5) the composition of 
something like the commencement of a Christian hymno- 
logy ; (6) the development of the genealogy and the higher 
tone of the narrative of the incarnation ; (7) the insertion 
of many passages mentioning our Lord as 6 Kvpio^, not in 
address, but in narrative; (8) the distinction, more 
shar^dy drawn, between the fall of Jerusalem and the final 
coming ; (9) the detailed prediction of the fall of Jerusalem, 
implying reminiscences of its fulfilment; (10) the very 
great development of the manifestations of Jesus after the 
resurrection. The inference from all this evidence would 
be that Luke was not written till about 80 a d. at earliest 
If it could be farther demonstrated that Luke used any 
Greek Apocryphal book (Judith, for example), and if it 
could be shown that the b^k in question was written after 
a certain date (Renan suggests 80 a.d. for the date. of the 
book of Judith), it might be necessary to place Luke much 
later ; but no such demonstration has been hitherto produced* 
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External Evidence, 

ilie oomposite nature of the synoptic Gospels will 
affect the inferences we shall draw from early quotations 
of passages found in them, where the authors of the 
Gospels are not eicpreasly mentioned. If, for example, we 
find in Justin a passage (quoted as a saying of the Lord) 
which is found both in Matthew and Luke, Justin may 
indued have quoted it from Matthew or from Luke; but 
it IS also passible that he may have quoted it neither from 
Matthew nor from Luke, but either ^a) from the common 
source whence Matthew and Luke derived the passage, or (6) 
from some other book or tradition, which, like Matthew and 
Luke, included the passage in its collection or compilation. 
The same applies to a quotation %)m the Triple Tuition. 

, It may be quoted from Matthew or from Mark or from 
Luke ; but it is also possible that it may be drawn from 
none of these, but from the common tradition itself, or 
from some other treatise based oif the Triple Tradition. 

Taking the evidence chronologically, we come first to the testi* 
mony of Panl, who, in the First Epistle to the Corinthians, says 
(1 Cor. xi. 23), received from the Lord that which also I de- 
livered to yon ;** and then follows a description of the institution 
of the Lord’s Supper, differing materially from Matt^w and Mark, 
and agreeing in the mam with Luke, except that Paul re|)eatB 
twice the command, ^*Do this in remembrance of Me.^ It would 
seem uureasouablc and scarcely reverent to suppose dmt a sp^ial 
revelation revealed to Paul the exact words of the institution: 
but comparing the passa^ with Gal. i. 9, 12, wo see that Paul 
merely says here about this mrt of his teaching wliat in Qal. i. 9, 
12 he says about the whole of it, viz., that he received it from the 
Lonl and not from man. From Ananias, or fi'om other elders of 
the church, he may have received the wordjs of oral tradition of the 
church; but for the meaning and spiritual force of it, and the 
application of each part of it to the work of redemption, he was 
Indebted, not to the elders of the church in Damascus, but to the 
revelations given to him in the solitude of Arabia. The words of 
Paul, therefore, do not exclude (and the facts render probable) 
the use of onil tradition in tlds passage. This being so, it may 
seem remarkable that Paul follows the tradition contained in the 
latest of the three Gospels. It can hardly lie that Luke has liere 
preserved the earliest tradition. The insertion of “new” before 
“testament'' (not inserted in the correct text of Matthew and 
Mark), and the ampler narrative of Luke indicate a later, not an 
earlier, shape of the tradition. The word “testament ” a 2 ))>earB to 
have been used by our Lord in the ordinary sense of “ will ” and 
“testament,” indicating that in that funeral feast He was 60 - 
queathing Himself to His disciples for ever.^ The insertion of 
“ new,” by a sort of play upon the double meaning of the word 
“ testament,” intro«luGes the sense of “covenant,” and therewith 
a contrast between the old and the new covenants But this sug^ 
gestive thought (highly characteristic of Paul) seems more likely 
to have been added to the original in process of explanation, than 
to have been dropped by Matthew and Mark through neglect, or 
discArdod owing to difncnlty. The probable solntioii therefore 
would seem to be that Luke has embodied, not the earliest tradi- 
tion, but the later Pauline shape of the tradition. We have here 
therefore not Paul BUp|K)rting the tradition of Lnke, but Luke 
(ill all probability) borrowing from PauL* The only other pas- 
sage in which Paul (in the Acts) quotes a saying of Jesus con- 
tains (Acts XX. 85) words not found in any of our Gospels, “It is 
more blessed to give than to receive.” 

The Second Epistle of Peter (2 Pet i. 17) contains a reference 
(apparently) to the transfiguration, of which the writer speaks as 
an m-witness. But this testimony, most important if genuine, 
is almost certainly spurious. The mention of the mount of 
tiansfiguratiou as “the Holy Mount,” and of Paul’s epistles as 
** scriptures,” would in itself suggest a late date; and Canon West- 
cott {GfuqpelSf p. 175) jnstly says that “the comparative elaboratenesa 


* SlmllHrly it It oied in the Eplitle to the HebrewR (lx 17;, yAp 

M vtK»ol9 ' eirei fohrort ore o dia0ifityo9. Tbit me 

of the lAord is iOm found in the title of the early apocryphal work, TVifo- 
memtt of the Tirtiv§ Patriartlu. It Is said by Mr Sinker, in his edition of thiB 
work (p. 82), that probably, by the time of the composition of the Tkffamenlf 
U.e, before 185 a.i>), '^theword BiaBiiiai itself hod been taken iaio 

Hebrew In the sense of ^^win** (Buxtorf, Lex. Robb, av) It would seem to 
follow that long befoie that dote, the word Jiafiiiati was in regular me, to 
Ifebralo Greek, to render the meeiung “ will ’* or testament,'* although of course 
It also reprceents (and very much more frequently, owing to the more frequent 
repetition of the thought In the Xew Testameut) the meaning ^^eoreuant.” 

* If the almilarity between Luke xxll 80 and 1 Cor. xi 85 ariiaa from an 
tatsrpolatlon In the former, to that eaaa the nrentive conrlnslon rematoa tba 
OMBe, that we have not bare Paul sapporttogiluitj edition of taka 


of the deseription (of the tmufiguntlon) seems to offer an instruct- 
ive contrast to the simplicity vf the earlier GkrspeL” External 
evidence is also against the genuineness of this epwe. Up tolho 
times of Clement of Alexandria “no trace has found^’ of its 
existence (Westoott, Oemon. p. 849) ; and neither Origen nor Euse- 
bius accepts it as canonical. To obtain a complete idea of thf 
judgment of the church upon the canon, we must combine (West- 
cott, Canon, p. 264) the two canons of the East and West : by doing 
this “we obtain, vrUh one exc^ion, a perfect New Testament 
without the admixture ot any foreign element. ” That ’ * exception ” is 
the Second Epistle of Peter. The only importance to be attached 
therefore to the testimony of an epistle thus rejected bv the general 
consent of the early church is that which attacnes itself to an early 
literary fabrication composed so early as to have found a place in 
our canon. Such a composition (mentioning Paul’s letters as 
“ scrintures ) cannot have been written before the beginning of the 
second century; yet we find that, even at that date, the common 
tradition is quoted most inexactly. The voice from heaven, as given 
by the author of the spurious epistle, is, *0 viSs peu 6 Ayamirie 
fAov oMs itrny t is tr 4yA eUAuntra* But in Matthew ^xvil 6 ) it 
is oSrJs ietiv 6 ulit pov d Ayarqrtfs ie f MixiietC cUomts avroO. 
Mark and Luke differ still more f7om the Epistle, for they both omit 
eMtentreu The inaccnrai^ is the more serious because, in describing 
the baptism of Jesus, Matthew (iii. 17) speaks of a voice from heaven 
which almost exactly agrees with the words in the Epistle, omitting 
the words iucovert a5roG. In these circumstances it is impossible 
to say that the author of this spuilous Epistle had Matthew before 
him. Much more probably he was quoting from memoir, or from 
some document differing from any or our synoptic Gos])efa 
The next witness is Clement of Homo, whose Epistle to tho 
Corinthians, probably written in or soon after 95 a.d. (Ligbtfoot’s 
Clement o/JlStne, Appendix, p. 267), contains three passages which 
may indicate a use of our Gospels. ( 1 ) In cha^). xiiL he blends 
together (Sanday, The Gospels tn ihe Seeo/nd CetUwy,p, 921) pas- 
sages common to Matthew (v. 7; vi. 14; vii. 12 ; vif. 2 ), Mark (iv. 
24 ; xi, 25), and Luke (vi. 86, 87, 81, 88 , 87) in a terse, antithetical, 
and uniform style, inserting the words, 'fii YPnerevtaSt ofhnt 
XpnvrevBtserot bfuv. Dr Lightfoot has jiclntedout that ihe loose- 
ness of this quotation does not exceed the looseness with which 
(chap. 12 ) the same author quotes the narrative of Raliab, and 
therefore it is quite possible ^at here, os there, Clement may be 
simply quoting nom memory with no othet documents than Mattnew 
and Luke in his mind; bat to many the “ roundness, compactness, 
and balance of style” which Dr Sanday notices in the quotation will 
make it probable that Clement was quoting, not pcrha^is from any 
other document (for else how is it that no trace remains of a docu- 
mentary version of the word of the Lord so “rounded and compact” 
in style, and used 95 A.n. by so eminent a man as Clement of Rome 
in writing to the church of Corinth ?), but with some tradition ix> 
his memory (which had perhaps served the puipose ot preachers, 
teachers, and catechists in the Roman Church), blending and con- 
densing the versions of Matthew and Luke into a form a^pted for 
the orfu instruction of converts. ( 2 ) 1 n another passage (chap, xxvi.) 
Clement combines Mat xviii. 6 (Mk. ix. 42; Lu. xviL 1 , 2) and 
Matt. xxvi. 24 (Mk. xiv. 21 ; Lm xxii. 22) in a manner which sug- 
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geats quoting from memory. ( 8 ) A third 
contains a quotation from laaiw (xxix. 

Hebrew and from the similar LXX, (which ia, ^ 

oGrof h otbpofn aGroG, sol Iw roit avrAs ripAelp fie, 

4 84 sapIBla abr&p Mx*^ and substituting a con- 

densed and antitheUMlforro, otres 6 hahs ro7t y*i\9s(p pe ripf, ^ 
8* Kopdla air&y wMmnwisTtP Aw' Iftxv, which is also found in 
Matt. XV. 8 and Mk. vil 6 (except that they read Awix*^ 
AwdsTtp), The inlitfODoe has been drawn that Clement is quoting 
from our Gosp^. But this is not the only passa^ where quota- 
tiona from the Old Testament !n the New a])pear to nave been Influ- 
enced by an “ eoeleslastioal noe,” arising in some cases from a desire 
to make the application closer (compare Jo. xiz. 87 with the LXZ. 
version of Zeeo* xii 10 . and note that this version is exactly quotea 
by Justin, s^ allusively by the author of the Apocalypse, i. 7), in 
part from abridgment or otbei causes (compare Mat lu. 8 ; Mk. i. 
8 ; Lu, iii. 4 with Iso. zl. 8 ). Therefore, even though the citation 
ia Clement exactly coincided with the citation in Mark and 
Matthew, it would not follow that Clement cited it from them ; 
and as the quotation is not identical, the probability is that it is 
quoted by ClemenL with a slight alteration, from memory of 
“aocMastical use.*' There is also in chap ii. (“more gladly 
sdring than receiving”) an allusion to the saying of Jesus men- 
noHa in Acts xx. 86 . Our conclusion is— (a) that Clement of 
Borne, about 95 A.D., is proved to have a knowle^ of the several 
scattered sentences in our common tradition which he quotes as 
“words of the Lord,” but very loosely and freely; ( 8 ) that his 
quotation of the Old Testament appears on one occasion to be influ- 
enced by Christian “ecclesiastical use ”; (c) that he uses (but whether 
as a quotation or not we have no means of determining) some words 
not found in our Gospels, which words are attributsd to Jesus by 
the author of the Acts of the Apostlea 


Clemanl, 



fiunabaa. 


Pdlyoftip. 


mSBSkL IVIDBKOB.] 


GOSPELS 


^6 


Early in the aeeond oentary we for the ffnt time meet with a 
quotation from the addition to th| common tradition which are 
peculiar to Matthew. The Curetmiian or shorter version of the 
epistles of Imiatius (107 or 115 A.U.) uses Matt x. 16 almost 
verbatim, anu^ssibly refers (Sanday» p. 79) to the star of Matthew 
(chap. il). The Vossian or longer version of the Ignatian epistles 
t^hioh may be accepted as testimony for about 150 A.D.) contains, 
nendes an ample and somewhat exa^mted reference to the star in 
Matt il, three or four (Westoott, Canon, p. 60) short but striking 
phrases jpecoilar to Matthew. But none of these passages Imve 
marks of quotation, the words of Matthew being in each case em- 
bedded in the writer's own words. It is remarkable that the only 
words of the Lord expressly quoted by Ignatius are words not found 
in any of our synoptic writers : ** And when He came to those about 
(wepi) Peter, He said to them, Take, handle Me, and see that 1 am 
not a bodiless demon.” These words, although they have some 
likeness (the word is in both) to Lu. xxiv. 89, are 

expressly said by Eusebius to be derived from some source unknown 
to him, and by Jerome to be derived from a Gospel which he had 
translated (from Hebrew), and which was read in his time by the 
Nazarenes (Kirchhofer, p. 449); and, according to Origeu, the 
pfunam occurred in the teaching of Peter. It is, of course, impos- 
sible lor us, upon this evidence, to determine whether Ignatius 

n ' id from the Nazarene gospel, or from the teaching of Peter, or 
some other doonment or tradition embodied before or after in 
both those doonments. Our conclusion is that, by the middle of 
the second century, the writer ot the Vossian version of the ignatian 
epistles was familiar with the Gospel of Matthew, but that he 
also used other sources (not known to us) when quoting the words 
of the Lord in Rup]>ort of the material resurrection of Jesus. 

In the Epistles of Barnabas (100-125 a.d.) is found (chap, iv.) 
the first apparent reference (if wo except the reference in 2 Pet iil 
16) to any passage of the New Testament as ** written” : ** Lot us 
beware lest we m found, as it is written, many called, but few 
chosen,'* words almost exactly found in Matt xxii. 14 alone (pro- 
bably intenmiated in Matt xx. 16). There Is also an allusive 
quetatiou of the words in Matt ix. 18 ; Mk. 11 17 ; Lu. v. 82 : I 
came not to call the righteous, but sinners.” The ouly words ex- 
pressly assigned to Jcsus^^chap. vii. ) are not found in our Gospels : 
^‘Even so, saith He, they that would see Mo and touch My king- 
dom, must take Me, through persecution and suflforing. ” It is most 
unfortunate that the inexactness of the veritable quotations in this 
epistle prevents us from laying much stress upon tho authors 
statemeut as to tlio source of tnoac which am unveriHable. For 
example, in chap, xvl, the author has, **Tlie scripture saith, 
And It shall come to pass in tho last days, that the Lord will 
deliver up the sheep of His pasture, and their slier pfold and 
tower to destrnction. And it so happened as the Lord had 
spoken ” But we know of no ** scripture ** containing these 
words ; and the probability is that the author was (|Uoting from 
memory audserroneousiy. as when (chapi v.) he combines Isa. iil 9 
and Wudom il 12, as CoLIowb : ** The prophet siieaks against Israel, 
Woe to their soul because they have counselled an evil counsel 
against themselves, saying, Let us bind the Just One, because He 
is displeasing to us. ” Our conclusion is that, if Barnabas is deceived 
hy his memory in attributing one passage to ** writing” or ** scrip- 
ture,’’ he may be deceived about another, and that we consequently 
cannot feel sure that he is quoting Matt. xxii. 14 from a document 
and not from memory of oral tradition. Hut (a) that the author 
was acquainted with passages found in Matthew is certain ^ and (h) 
it is also certain and noteworthy that the only words of the Lord 
quoted by him aib quoted from sources not 4cnown to us 
Polycarp (born aDout 69 A.D., died 155 or 156) quotes (chap, 
il) sentences from the Sermon on the Mount, similar to those 
quoted by Clement above, with the preface, “remembering those 
tnings which the Lord said (while) teaching, Judge xiov* &c. 
The quotation, like Clement’s, is antithetical and compressed, but 
neither in order nor in words agrees so far with Clement’s as to 
make it in the least degree probable that Polycarp and Clement are 
quoting from a written version differing from our synoptics. There 
is also a quotation from Mat. xxvl 41 and Mk. xiv. 88, and a refer- 
ence to Mat. vi. 18, “ Asking the all-beholding God not to lead us 
into temptation; even as the Lord said, The spirit indeed is willing, 
but the flesh is weak.” Two other coincidences (chap. v. and vi.) 
seem to refer to Mat. xx. 28; Mat. ix. 85; Mat. vi. 12, 14; Lu. xl 4. 
There are uo supposed allusions to apociyphal writings in Polycaq) 
(Westcott, Canon, p. 61). It will be seen from what has been 
said above that there is nothing remarkable in the great varia- 
tions with which the “Sermon on the Mount” was taught and 
quoted among the Christians in the first centnry. Like the 
“ Lord's Prayer,” it has not a literaiv bnt a practical interest ; and 
being fhuch osed in many different churches from the earliest times, 
it may naturally have assumed many different shapes serviceable 
for entachists and preachers. This consideration (and the possi- 
bilities of variatiou arising fh>m translation) may easily account for 
{ho variation between Clement and Polycarp, without necessitating 
• r justifying, oven as a working hypotnesii, the supposition that 


Clement or Polyetrp, in quoting the “ Sermon on ths Mount,* 
quoted fVom other documents than oar existing Gospels. ^ 

The “ Shepherd” of Hermas, written about 185-40 A.i>., “con- 
tains no distinct traces of any writing of Old or New Testament” 
(Sanday, Oospela). This is worth bearing in mind, as a warning 
that the nature of the subject will greatly affect the number S 
quotations from the scriptures in any early books. The allegorical 
nature of tho “ Shepherd,” intended more as a stimulating talf 
than as a polemical or hortatory discourse, dispenses with scriptural 
illustrations; and in the same way Justin, in his Second Apolow, 
refrains from quoting the scriptures, while in his other works he 
multiplies quotations or references. In spjiealing to the heathen, 
Justin “quotes the acriptures only when he must s|)eBk of thingp 
beyond the range of common history, preferring elsewliere to appeal 
to external documents such os the enrolment of Quiriuna ana 
Acta of Pilate” (Westcott, Canon, p, 110). 

Papiaa, who wrote al)out 180-140 A.P., composed five books, 
entitled “£xi>osition of the Oracles^ of the Lord.’' 

It is (ap]>arently) in an introauction to this work that he sfitaks 
(Euseb., iil 89) of traditions gathered fiom different sources : “ But * 
Z will not shrink from ]ilacing along with my interjiretatious 
(4p^i;Mlait) as many (traditions) oS at any time 1 learned well, and 
well ston'd up in memory ftom the elders." The noun “inter- 
pretations” may receive some light from Papias’s own 

use of tho vtorda and ipfuiPtltf, as quoted in the same 

chapter of Eusebius. “ Mail^,” he says, “ was the interpreter of 
Peter (tpprireuriit Tl^rpoit ytyd/MPot) again, Matthew wrote 
his scriptures (AJ^ia) in Hebrew, and each man interpreted them 
ibptiiirtvot) as ho best could.” So Eusebius himself in the preced- 
ing chapter tells us that some believe Clement to have 'Mnter- 
preted” (hmirevoai) Paul’s (Hebrew) Epistle to the Hebrews into 
Greek. Our conclusion would be that the word ipfAiff^elai may 
here mean something more than mere “comincutury ” ; it may 
imply tiiiit^hc, as others had done, wrote an inleniretation of the 
“ Logla,” acconi(»anied by comments and by Rupiuonientary tradi- 
tions. At all events ho dues not speak of any one Greek 
“ interpretation ” of Matthew as being as yet paramount and autho- 
ritative, BO as to exclude tho necessity of further “ interpielations.” 
or Mark he siH^aks (in the person of “the elder”) almost a]K>lo- 
gutically, im]>lying that his narrative had been censured for its 
incompleteness and unpolished style; and he defends ft by quoting 
a truditiou from “ the elder” (apparently, John the elder) tnus 
“Mark, having become Peter’s interpreter, wioto down accuTately 
ail that he remembered— not, however, in order— both the words 
and deeds of Chiist. For he neither hoard the Lord, nor attached 
himself to Him, but later on, us I said, attached himself to Peter ; 
who used to adapt his lessons to the needs of the occasion, but not 
as though lie were composing a connect d treatise of the discourses 
(A4’>a»v, v. r. \oylwv) of the Loid : ho that Mark committed no error 
in writing down some matters just as he remembered them (&ir«- 
For one object was in his thoughts (4v^f yhp iwoteiro 
vp6yotap)—to make no omissions and no false statements in what 
he heard.'’ 

Much of this exactly applies to our Mark. If we desire to know 
what is meant by Maik’s not writing “ In order,” we liave only to 
turn to Luke, who made it his olijeut to write “in older,” and 
whose arrangement, chronologically as well as artistically, differs 
from Mark. It is true that we may be disposed to thiiiK Mark’s 
“order” not inferior to Luke's; but tho fact is indisputable that 
Luke attempted to write “in order,” and that his “omer” differ* 
considerably from that of Matk, who iiiani feats no pur^KMe except 
the desire to put down what he knew as he remembered it. It hta 
been shown above (see p. 802) that Mark’s Go8X)eI is lather a col- 
lection of anecdotes than a connected narrative ; and of such a 
collection it would be natural to say that it was not written as an 
orderly narrative. To the single evidence of Papios, derived from 
an unknown elder, not much imx)ortance can be attached ; and it 
is very doubtful whctlier the most searching investigations will 
ever determine with certainty the name of the author or authors of 
any one of the synoptic Gospels. But at all events, it is only 
reasonable to admit that the hY)>othesis of “ notes” taken from oral 
discourses, and serving as the groundwork for the Second Gospel, 
would explain many of iU phenomena. If these otal discourses 
eml)odied the early common Greek tradition, it would be easy to seo 
how the First and Third Gospels came to resemble the Second 
Gospel, although all three Gospels are mutually inde])endent. As 
. regards the First Gospel, it has been siiown above that internal 
evidence is against the theoiy of a very early iiuthorbbip ; and we 

I No one word In English will exactly expren the word XJym, winch waa 
naed both befote and after Paptas, to mean not meicly "laylngs” but “Scrip- 
tures Ughtfoot, Contemporarif Arrfeir, Oct. 1876 

* Cf. alHo Clem. Aloz., Sirom., viL 17, 106, where certain heretics appeal to 
Gisuclaa r6v Tlirpou epMnifia i and Jerome suggestB as an explanation of the 
difference in style between the First and Second Epistle of Peter that the apoitle 
used different inieryteiert (Klrehhofei, p 276). The point for coniiderationia, 
not uhether the sUtements of Papiu are conect, bnt what Papias meant wben 
be spoke of Mark as ipnvyvrnt, and of himself u writing ipfinvelau 
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must add that it exhiVits no si/j^ns that the ^rtion before the call of 
Mi^hew was written fyom hearsay, and that alterthe call of Hattiiew 
byan eye-witness. But there seems the following]; stronff argnment 
in fsTour of the tradition of Papias as to the authorship o? Matthewx 
if ^ere was no basis for it, if it was a mere Action or guess, why 
not select, as the author, some more distinjmished apostle, Peter, 
John, or Jamen ? This argument is nentralisod by the following 
consideration. The apostles (Acts ir. 18) were known in the earliest 
days to hare Ixecn unlearned and ignorant men ; and although the 
Holy Sjiirit gave them power to speak and teach, it was less natural 
that they should be inspired witli power to write and to compose 
con noctM treatises. But Matthew oeing a ]mblican, and necessarily 
ready with his pen, might naturally be supposed in the post- 
a]) 08 tolic generation to be a skilful writer ; so that if an early 
tradition with general apostolic authority was committed to writing, 
the church would naturally select Matthew the publican and reaay 
writer as the special author of it l^evertholess, the testimony of 
Papias is important as attesting the belief (1) in a Hebrew origp 
for the Logia or the Gospel scriptures, and (2) in an early multipli- 
city of ^^inlerpretationB.” 

llie apologetic tone in which Papias introduces the traditions, 
which he ** will not shrink from placing along with the interpreta- 
tions" of the scriptures, indicates that the written scrijttures were 
gradually suborainating tradition. He nowhere expresses an 
opinion that the Login are unauthoritative, but he implies that 
the^ require interpretation," and adds (almost as thougn it were 
an idiosyncrasy) that As sot a great store on supplementary tradi- 
tion from the sources nearest to the truth, — not only taking plea- 
sure in those who taught the commandments that came fttim the 
Lord (who was) the rery truth (i.e., the disciples of the Lord), but 
also questioning any who had att^hed thenisclves to the elders," 
whom he used to examine closely on the utterances of Andrew, 
Peter, Philiji, Thomas, James, John, Matthew, or any other of the 
disciples of the Lord, and on the sayings of Aristiou and the elder 
John, the disciples of the Lord.^ 


^ Em., ff. f , ill 39 ■ OuK dKtfntrua troi koI Hera vori ir&pa Tun wpfff- 
KoXwv IjLad&v «cal KaXiov avvrd^ai raZf JpMU' 

viiaKt dia^t^aiovfitvov w«pl aiirtav aXt)0eiai;’ oif yap roU tA ToXXd 
Xiyovviy ex<^ipov, iittnrep ol iroXXol, toT« TaXtiO^ itiAaKovtrLV. 
ovok ToU rd« dXXorplai iuroXAt pvripoveiovatv, dXXd rote Tdv wapd 
rov Kvpiou rn irlarei Atiopevaf Kal dir’ auri^c Tapayiyvopkvav 
dXt]6e(n«. el aJ irou Kai *iraptiKoXovfhiKw9 rtv Totv irpta^vrdpon eX0(u, 
roitt rwv irptofivrepuiy uviKpuiov Xoyovr ri ^Ayipiat 8 rl Tlerpot 
elirev ^ rl <PiXiinr0tJk rl HatpAv ^ ’IdKoi^ov ^ rl ^IctAvyijv 8 MartfaZoe 
8 T« Ifrepov TwM rov^KUplou padfircav, A re 'Apitrrluiv Kal h 
rtp09 ’lwdvi/?)e ol tou Kvplou fiaHriral Xeyovat. It Ih malutained by able 
toholan (from srhom diasent can be expressed only with great diffidence) that 
the Xiyovai indicates that Aristion and Jolm the elder were living, while the 
flirffi/ Indicates that Andrew, Peter, John the apostle, Matthew, and all the 
rest of the apostles were dead at the time ** when Papias began his InvesUga- 
tlons” (tVestcott, Canon, p. 09). Now, John the apostle Is supposed to have died 
at a very advanced age, about 98 a .])., and Papias (Llghtfoot, Contemporary 
Retime, May 1873) to have been bom about 60-70 a.d„ and to have written 
(Westcott, ut Mup ) about 140-130 a d . Wc have therefore to suppose on this 
hypothesis (a) that Papias did not *' begin his Investigations*’ till he was twenty- 
eight or thirty-eight years old (4.e., not till seven or seventeen yean after he 
had attained to manhood), although the apostle John was Uviiig sll that time In 
hU Immediate neighbourhood ; (3) that two personal disciples of Jesus outlived 
the aged apostio John for a period long enough to enable Papias to conduct a 
systematic Investigation Into their traditions during their lifetime Impro- 
bable” is too mild a word for such a hypothesia It aeems very much more 
probable that Xcyouviv is simply the graphic present used for variety. Papias 
desires to make a distinction between the dicta of the apostles and the loss 
anthoritotive uttersnees of Aristion and John the older, who were not apostles. 
For this purpose he not only (1) mentions them separately, but also (9) varies 
the construction, changing rl into & re, and (8) cTirp Into Xeyei. A hundred 
instances might be given from the Gospel of St John alone, where siire and 
XJysi are used IndlfferenUy and alternately for the mere punioso of variety; 
tee John Iv. 9, 10, 11, 18, 15, 17 (Mi), and the whole of the gospel poiitm. And 
for the use of Xeyet in a dependent sentence following an imperf. India, com- 
pare Plato, Jpo/. 91 B., ij^dpow rl erm XJyei, “ I was In doubt as to what 
(the oracle) meant.** It is true that Eusebins, though he denies Irensus’s 
assertion that Papias wu a hearer of John the apostle, maintained that Papias 
heard John the elder, fint he appears to have no evidence for this statement 
except the eentence fast quoted, and the fact that Papias set down certain 
traditlona of John the dder, mentioning him by name, nis words are : ** ’Apicr- 
rlayoe Ak goi too wpetr^vripov 'lieAvvov ahr^Koop eavrSy tpritrl 
yeyeaBau ^Opo/iaari youp iroXXAKie a^Qy pyriuoyevo-at iy rote 
airov avYypdfifian rlBnrty airwy irapaBdaeie. This is quite inHufficlent 
in face of the g^ difficulties in such a supposition. The only tradition of an 
elder quoted by Eusebius from Papias with any words of preface begins tboi t 
*11is elder said thia also.*' finch a preface is quite consistent with tlie supposi^ 
tfea that Paplac had heard the tradition, not from tlie elder hlmseP, but from 
Mie who had attadied himself to the elder (rapffKoXovBriKAtt rip erper^V’ 
rJpe9; end the above-quoted eentence of Papias itself better suits such a 
suppcsitfoii, for the " eross-esBininlng of those who had attached themselves to 
the elden ** nitiinmy epphec to all the names that follow, and mors espedally 
to John, Mnes hs la expressly Incloded In the class of "eldcra** *'I used to 
croas-esemine any that came in my way who had attached tbemaelTes to the 
elden (asklngthem), whet said Andrew, . . and ahont the sayings of 
AiMhni end John the elder;" awaiytbe natwilinfersnoeistbat Ailstioitand 
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It mnat be added that Papiai, beeidea zeoording the raiaiiig of a 
dead man by Philim and the dnxikiiig of poiaon without i^juiy by 
Jnatua anniaroed Biuvabaa, ia laid by Euaebiua to have naxrated 
aeveral strange parablea andteachinsa of the Savionr/* and other 
fabnloua ma^rs, originatingfrom a literal understanding of figura- 
tive expresaiona. He also published atoiy about a woman 
acjmaed in the presence of the Lord for many aina, which is con- 
tained in the Gospel according to the Hebrews " (Enaeb., ^.) It 
haa been demeRstrated by Dr Lightfoot that Ensebina, in treating 
of the disputed and undisputed writings of the earliest times, 
adopted one course for the former and anolhof for tiie latter. (1) Am 
to the disputed book^ the tmUUgmenaf he pledged himself to 
“ record when any ancient writer employs any book belonging to 
their class;’* but (2) as regards the un^pnted canonical Ixmks, he 
only professes to mention them, when such a writer has something 
to tea about them" {rtya wepl r&y ivBtaB^Kwy ef(pfirm) Contemporary 
Meview, Jan. 1875. We are not therefore to infer from the silence 
of Eusebius that Papias did not know or quote the Gospels of Luke 
and J ohn, but only tnat he said nothing about them ; which of course 
might arise firom either of two causes, either because he did not know 
of their existence, or because, knowing their existence, he **had 
nothing to say about them." What b^tring this may have on the 
authorship of the Fourth Gospel we shall see hereafter. But, so we 
see written scriptures still (1 ) supplanted by oral tradition ; (2) freely 
criticized as inadequate; and (8) accompanied by memoirs of varioufi 
interpretations from some Hebrew original; thoughrapidly emoxging, 
if they have not already emerged, to anthoritBtrve definiteness. 

One fact is of the highest importance. We have seen that Papias 
was of a ounouB disporition, discontented wit^ the written records 
before him, and anxious to supplement them by traditions. He was 
also, according to Eusebius, a man of no great judgment, fond of re- 
cording wonders, and, by his own account, ibnd of recording novelties. 

If therefore there had been any other non-canonical Gospel at that 
time, rivalling our present Gospels, and known to Papias, it seems 
probable, if not cer&in, that he would have used such a book ; and, 
if he had done so, Eusebius could not (in the execution of his plan) 
have failed to mention such a use ; but Eusebius makes no mention 
of the use of any non-canonical goi^l by Papias. Even in the 
narrative of the sinful woman mentioued^above, which was found 
in the Gospel according to the Hebrews, Eusebius expressly avoids 
saying that he derived the narrative from that Gospel. He merely 
says that Papias ** has published a narrative which is contained in 
the Gospel according to the Hebrews" (it is probably the narrative 
interpolated in Jo. viii. 1-11) ; whereas, almost in the same sen- 
tence, he says that Papias **has used testimonies from the First 
Epi^le of John." This negative evidence from the silcuce of 
Papias is strongly in favour of our Gospels. 

In the works of Justin Martyr (who is supposed to have written Justin 
his Awlogies and Dialogue wm TryphOf 145-147 A.D.; so Hort, Mortyi 
quoted by Westcott, CanoTi, p. 98) we find definite and abundant 
mention of written documents containing the fiicts oi the Gospel 
nanutives, but no assigned names of autoors. The Gospel is by 
him considered as a whole, sometimes called elfuyyiAia, sometimes 
ehetyydxioy, but frequently rd Arouviifioyedfiara rBy AwoardKuy, 
and once (when he is referring to Mark’s Gospel) rd Aicopyyyiovedh 
para Tlirpov, Bearing in mind Xenox>hon’B well-known Aroumr 
uoyeApara :tuiepdTovs, from which title ** the word had already been 
borrowed by several writers" {Westcott, Canon, 108). we might 
naturally infer that the memoirs were not written by the aposUes, 
but about the apostles or rather about their teaching ; and this 
view is confirmea by what Papias says (above) about Mark, tiiat he 
Awepyripdyevtre, ** recoBflod from memory," the teaching of Peter.* 

This probably was ori^pnally the meaning of the title as applied to 
our Gospels : but it seems to have been understood differently by 
Jnstin, as though it meant written by the apostles." Form 
describing the descent of the Holy Spirit on Jesus at His haptic 
he uses the words, The apostles wrote." It might indeed be said 
that he has in his mind Matthew and John, for John also records 


John are IncUffisd In the ** elders.” If this be so, every dlfflcnlty nnlihes. 
Fa]>lai,> though placed before Polycarp by Eusebius, may have been naturally ao 
placed because ho died before the aged Polycarp, so that his work fell In a period 
preceding Polycarp t but he may have been born about the same time or later, 
say 80 A.D. In that case the last of the apostles wonld have passed away before 
Papiia wu nineteen; and when Papias began his Investigations he would neces- 
sarily have to roly on the pnplls of the elders, since the elders themselves, 
whether apostles, as Andrew and Peter, or mere elders, as Aristion and John, 
had all pawed away. If, however, it should appear after all that Papias did hear 
John the elder, it follows that, when Irenmns described Papias as " the bearer of 
» John,” he either (1) meant John the elder, or (8) confused John the elder with 
John the apostle. In either case most important conieqnencei might follow, 
bearing upon the antborship of the Fourth Gospel For it follows that, if here, 
then on other occasionB, when speaking of the authorship of the FourthGospel, 
Ireiusui either (1) may have meant John the elder where we at present nippose 
him to mean John the apostle, or (8) may have confused John the elder with 
John the apostle. 

* Clement of Alexandria (Ena, J7. N., vL 14) expressly says that Peter had no 
part in the eompoiltioo, and did not even encourage it There seems to have 
beta an eaily and not ■Dnaterilteodeocar to depraoiate the Second Gospel 
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this ; bat St Joba’i Gospel is not once quoted in the whole of his 
works, and it is inconceivable that in ttiis latent fashion, he should 
have referred once to a writing ^ apoetolio, which dsewhere he 
never quotes. It seems more likely that Justin considered that the 
hwofunif/ioy§hLara Iltrpov were writtki by Peter, so that first two j 
Gospels at all events were written by apostles ; or else that he con • 
^dered the First Gospel not to have been written by one apostle, 
n^t to have been a joint apostolic production Elsewhere, m de- 
slribing the agony of the Lord (Lu. xxii. 44), a passage peculiar 
to Luke, he seems to have been struck with the inap])ncaDility of 
^ his favourite title t^ a woxic written by one who was only a follower 
of the apostles ; and instead of his usual formula, he here substi- 
tutes *^The memoirs which I assert to have been written by the 
apostles, and b^ those who attached themselves to them but even 

tnis more precise description would only hold good of the three 
Gospels used by Justin, on the supposition that the ** Memoirs of 
Peter” were yrritten not by Mark but by Peter. The subject is 
important, as showing by what easy stages a work written by a 
pupil might be suppos^ (even in the face of direct evidence to the 
contrary) to bo wntten by the teacher. 

For a fhll discussion of Justin’s quotations from the Gospels the 
reader is referred to Westcott, On me Caium of the New Teatamentt 
pp. 96-175, and Sanday, The Oospela in the Second Oenluryt pp. 
88-187. Here it must suffice to state a few general conclusions 
deduced from an examination of his use of the Old and New 
Testament 

We must bear in mind then (1) that Justin is writing polemi- 
cally, and that (especially in his dialo^e with the Jew Trypho) a 
main object with him is to show that ^”the prophets aie fulillled in 
Jesus to the proof from prophecy he attaches more importance 
than to any other. ( 2 ) He is a most inexact quoter ; and though 
he quotes long passa^s from the Old Testament accurately*, shorter 
passages are quoted from memory inexactly, while Messianic ^ms- 
sages, even when long, are modified (sometimes with a closer 
return to the Hebrew original) by Christian use and adaptation to 
Christ. ( 8 ) He often inserts words and notions of his own in the 
passages quoted from the Old Testament: for example, he says that 
Moses, in order to heal the children of Israel from the plague of 
serpents, ** took brass tud made an image of a cross, and set tiiis in 
the holy tabernacle, and said to the people, Should you look on 
this imiq^e and believe on it, yo shall be saved” {Canon, p. 124). 
(4) He ascribes texts to wiong authors, and miotos the same text in 
various shapes, not only in diiferent l^ks, hut even in the same 
book and at short intonralB (/ 6 . 127). This being the cose, we 
shall naturally be prepared, in approaching the iTcw Testament 
quotations of Justin, to find many inaccuracies, and some alterations 
of fact ; especially where a slight alteration can render some Old 
Testament prophecy more applicable to the liTew Testament nar- 
rative. 

Reviewing the quotations from the apostolic fathers given above, 
we shall ^pect to find in Justin also a great number of the words 
of the Loi^ and incidents in the life of Jesus quoted from tradition, 
which are not found in our Gospels. Clement, we find, has two 
passages roughly quoted from our Gospels ; aud one traditional 
saying quoted in Acts xx. 86 . Ignatius (Vossian) uses phrases or 
oeutenoes from Matthew four times allusively, but quotes a ** word 
of tlie Lord ” found in no Gospel The author of the Epistle of 
Barnabas quotes Matthew once, aud a non-canonical woid of the 
Lord once. Polycarp is the first apostolic fatlior who, while four 
or five times quoting or alluding to sayinra in our Gosiiels, quotes 
no non-cauonical passages. Papias ** published” a narrative con- 
tained in the Gospel according to the i^ebrews. If then, in the 
small modicum of quotation hitherto given, so laige a proportion 
(say a fourth) is non-oanonical, how much more non-canonical 
matter might we naturally ex^icct to find in Justin, who in two 
wor^ quotes our Gospels 67 times (Sanday, p. 110), and occasion- 
ally in long oontinuoiis passages ? we shall also expect to find in 
Justin many misquotations of our Gospels, arising inteiqiola- 
tions and corruptions of the text, for “the worst corruptions to 
which the New Testament has ever been subjected originated 
within a hundred years after it was composed ” (Scrivener, quoted 
by Sanday, p. 185). A generation after Justin, Irensous will be 
found quoting the interpolated appendix of Mark, which the 
general consent of scholars now recognizes to be spurious ; and it 
haa been pointed out that the diflerences of Justin from the 
ordinary text are little more than the differences of Codex D from 
the same text 

Bearing these considerations in mind, we ought to be surprised, 
not at th^e large, but at the small amount of extnmeous matter 
which Justin has introduced into the Gospel narrative, and at the 
comparative accuracy with which he has quoLed the Gospels. 
Trsuting of the variations of quotation, Dr Westcott has shown 
even where Justin’s misquotatiefns are found in other authors, 
thh resemblances are of such a kind as to be easily derivable from 
some common tradition, or from some early but now obsolete text 
{Oamm, pp. 148-156). The extraneous matter may readily be 
explained as arising either from sense w-tf an omission or from the 


morbid desire to find in each incident of the life of Christ the ful- 
filment of some prophecy in the Old Testament. If, for example, 
( 1 ) he speaks of the voice from heaven at the baptism as bduig, 
“Tliou art My Son, this day have 1 begotten Thee this is ex- 
plained (apart from the various reading iu D, which no doubt 
arose from tiie same motive) by a desire to see in the voice a repeti- 
tion of Ps. ii. 7. ( 2 ) If a fire is said to have been kindled iu the 
Jordan at the Loi-d’s baptism, was it not natural that He who came 
to baptize others with tne higher baptism of fire, as well as that of 
water, sliould Himself receive the highest baptism ; or that the act 
which was already technically known as ^iwrnr/iJt, “enlighten- 
ment," should be accompanied (in the case of the Loixl of Li^t) by 
that symbol which was specially characteristic of the divine pre- 
sence ? (3) If Mark recomed that Jesus was a “carpenter” (a fact 
not tlien suppressed by the various leading in Mk. vi. 8 , owing to 
such sneers as those of Celsus, Origen, Cont. CeU,, v. 84), was it not 
fitting that the Corjwnter, who bode men lay hand on the plough, 
and take His yoke on them, should liavo ** wrought, when among 
men, ploughs and yokes” f (4) If he speaks of the Mi^i as having 
come ‘‘from Arabia," hod it not been propliesied, Ps. Gexi. (Ixxii.) 
10, that “ the kings of the Arabians shall uring gifts" ? (5) If the 
foal of the ass on which our Loid entered Jerusalem was said by 
Justin to have been “bound to a vine," must it not needs have 
been so, seeing that it was said of Judah (Gen. xlix. 11 ) that “ he 
bound his foal unto the vine ’? ( 6 ) liOstly, since Isaiah predicted 
(xxxiii. 16 in LXX.) that **hc shall dwell iu a high cave of a strong 
rock,’* was it not neeessBry that the Messiah should not only be 
born in Bethlehem, but also “ in a cave '* f 

In all these additions there is absolutely nothing to make pro- 
bable, or even suggest (even though the “lire" at the baptism of 
Jesus is mentioned in an aiincrynhal Gospel) that Justin used any 
other written Gospel than those known to us. These thoughts and 
others like them were floating iu tlie atmosphere of eveiy Chnstiau 
church in those days. They woi*e the results naturally develo|ied 
from that habit of appeal to jirophocy which has produced, even in 
our own canonical Gospels, not incoiibLderable uil'ectB ; and there is 
nothing in Justin’s additions tliat is not ca|)uble of being explained 
from the same method (developed a little further) os that by which 
we may cx]>lain Matthew’s addition about the potter’s field, and 
jH>Bsibly some of the other jiassages |K}euliar to the First and Third 
Gospels. Nor does the omisKion of the names Matthew, Mink, and 
Luke, by Justin, throw any doubt u))Oii the supposition that lie used 
the Gospels called by those names. 1 1 is omte possible that the names 
wore given to these Gospels long after tiicir comxiosition. The verj* 
title, “The Gospel according to Matthew,” &c. (not of, or by, 
Mattlicw), indicates that, even at Die time when the titles were 
assigned, the compilers were ivgarded rather as editors of an old and 
received tradition than as authors of a now book. It is therefore 
quite possible that Justin (who mcutioiiH John by name as the 
author of the .Apocalypse) iniiy have used the first three Gas])c]s, 
and yet have been ignorant of the names under which they are now 
cuneut. 

Three most impoitant facts reniiiin to lie mentioned, (a) Justin 
tells us that in his days the memoirs of the axiostles were read with 
the books of the jnophets iu the service of the church. This public 
reading of the memoirs must have given, if not a complete aecurity, 
at least a considerable guarantee, against material aUerotions. The 
fact that the new traditions were now jdaced on a level with the 
ancient and veneroble writings or sciipturcs of the Old Testament 
was a still more effectual barrier against change, {h) Although 
Justin mentions siiyings of our Loro and events m His life not 
found in our Gospels, yet “ he never does so when he proposes 1 o 
quote the apostolic memoirs" (Westcott, Canon, p. 157). (c) In 
aescribing the fire kindled iu the Jordan and the voice from heaven, 
he not only does not quote the memoirs, but, by imfilication, dis- 
tinguishes these statements from other statements immediately fol- 
lowing, which are quoted from the memoirs {Camm, x>p. 158-1 59). ‘ 

To conclude, we find that, although Justin knew and used tradi- 
tions, vet ( 1 ) he set a special value on certain writings, which were 
])ublicfy read in the churches ; ( 2 ) he believed these to have been 
written by apostles, or the immediate disciples of atiostles, and he 
repatedly quotes them under this title ; (3) though lie docs not lay 
stress on miracles (for miracles would be assumed by the Jew 
Trypho, accustomed to the miracles of Moses and Elisha, and they 
would be rather harmful than helpful to his cause in the eyes of 
educated Greeks and Romans), nor on the longer lessons involved 
in Christ’s parables, yet he covers the greater part of our Gospel 
history, and much of our Lord's teaching through maxims ; this ne 
does to such on extent that it is possinlo (Sanday, jip 91-98) to 
reconstruct from his quotations a fairly connected narrative of the 
incarnation, birth, teaching, crucifixion, resurrection, and ascen- 
sion of the Lord ; (4) the whole of this narrative (with Die exception 
of the few unimportant incidents mentioned above, and one or two 


1 Peibaps we may aleo lay some itreis on the fact that, in the oeren poMagea 
in which Jnittn ttiea the phrase, it ia written," as applied to ther memoirs, he 
mmoBt always afiiets «*er6atfii> vrith Matthew or with Luke (Canon, p. ISQ). 
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tndittonftl layings of Jesus) is fotmd in Matthew, or or 
Lake, or in all three : and there is also a reference to an indaent 
recorded by Mark alone ; (5) he never, as from these memoirs, 
■notes any words, or alleges any incidents not found in our Matthew, 
Hark, or Luke ; (6) he never quotes any rival Gospel, nor alleges 
my words or facts which make it probable he used a rival Gospel ; 
|7) such uon-canonicol sayings and facts as he mentions are readily 
mplicable ns the results of lapse of memoir, mneral looseness and 
inaccuracy, extending to the use of the Old as well as the New 
festamont, and the oosire to adapt the facts of the new scriptures 
to the pro]>hecie8 of the old. Our conclusion is that the memoirs 
of the apostles which include so much that is contained in our first 
three Gospels, and which were continuously road in the services of 
the churen from the time of Justin downwards, cannot have passed 
into oblivion a few years afterwart^ so as to have gplven place to 
rival Gospels not known to Justin. They must he identical with 
the Gospels, to some or all of which testimony is successively borne 
by Marcion (140 a.d.) in spite of his arbitral^ and entirely un- 
critical excisions ; bv the heretical Clementine Homilies (160 A.D.?) 
in spite of occasional use of apociyphal sources ; bv the Muratorion 
fragment (170 A.D.); by Athenagoras and Ptolemieus, and the 
churches of Vienne and Lyons (177 A.P.); till the centuiy closes 
with the affirmation of Irenseus, who not only uses three synoptical 
Gospels with the Fourth so fully as to leave no doubt of the identity 
of his Gospels with ours, but also is so convinced of the essentim 
necessity that there should be four and only four Gospels, that he 
discerns in the ^uadriform nature of the cherubim a type of the pre- 
ordained quadriform nature of the records of the life of dirist^ 

In the foregoing remarks attention has been mainly 
directed to definite evidence, whether external or internal 
Limits of space, as well as other considerations, prevent 
the discussion of that more indefinite evidence which might 
perhaps be called indirect external evidence, and which 
would treat of the influences amid which the Gospels 
grew up and by which they were likely to be moulded. 
For su^ a discussion it would be necessary that we should 
place ourselves in the position of a disciple in some early 
congregation of Jewish or Gentile Christians, and en- 
deavour to realize the influence exerted upon the Christian 
records — (1) by prophecy ; (2) by heathen religions; (3) 
by Eastern metaphor acting upon Western literalism ; (4) 

’ At a good deal of ttreit hai been laid upon the apocryphal Qoipel of the 
Hebrewi, from which (according to the testimony of Jerome, KIrchhofor, p. 440) 
Ignatins quoted, it may be well to show that this was later than our Gospels. 

We haye seen above (p. 807) that in the common tradition Tt/woi'v is 
liabitaally employed, and that the nse of 6 Ki/p<o«, “the Lord,” in narrative ii 
a anre sign of later origin ; hat the Lord ” is habitnally used in the narrative 
of the Gospel of the Hebrews (see KIrchhofor, pp. 400, 408. 404). tO) It softens 
moral difficnlties: (a) in the ttory of the rich young man, the Lord says to 
him, ** Behold, many of the brethren, eons of Abraham, are covered with dong 
ind dying for hunger, and thy house .s foil with many good things, and naught 
goeth forth at all from thee to them,” thereby blunting the point of the young 
man's rejection; (6) after the words “ If thy brother shall sin against thee*’ 

Matt, zviii. 28), Jesns adda, in the Gospel of the Hebrewa '* in word, and 
if he Shall make thee amends" {Jb, p. 484) (fa verbo it $atii tibi fte9rit)\ (c) 
the error in Matt. xxilL 38, “son of Barichiab,” is corrected into ’’flliom 
Jojadm,” Jerome (78. p. 48^. (8) It increases the marvellous element: (a) 
at the baptism of Jesus, “ It came to pass when the Lord was come up from 
the water, the whole fonntaln of the Holy Spirit came down and rested 
noon Him, and said to Him, 0 My Son, in all the prophets 1 was awaiting 
Thee, that Thou mightest come, and that I might find lest in Thee; for Thoo 
art My rest. Thou art My flrst-bom Son, who reignest for ever” (78. p. 484), 
(8) hence the Holy Spirit is called the Mother of the Lord, and It is said by the 
Lord, “ Bnt now My Mother, the Holy Spirit, took Me by one of My hairs, and 
carried Me away to the Mount Tabor” (76 p 481); (r) after His resnrreetlon, 
It IB added that the Lord ordered a table and bread to be bronght, and cansed 
nis brother James to break his fast, when James had sworn not to eat bread 
till he had seen the Lord; in this story James is called “James the Just,” a 
title which in itself Is a mark of late oompositiun. 

To this note we may add that Celsns, towards the end of the second century, 
gwaks of “the writings of the disciples of Jesus” (78. p. 88U) at the soaire of 
his information, and mentions nothing (so far as we know) of any importance 
that is not found in oor Gospali It is true that Origen (Cont, Ckfa, iL 74), in 
answer to Celsus's boast that ha had emshed the Christians with facts taken 
from their ovm writings, replies, “ Bat we showed (above) that there has been 
a great deal of nonsensical blundering, contrary (rapu) to thowiWQgB of our 
Gospels,” Ac, ; but if we refer to what hM gone before, we find that Oilgen is 
referring (1) to Celsus's unfair Inaceuracy, e.p., in saying tbit Jesoa was 
betrayed, not by one disciple, but by His disciples ; (2) to such blonden as the 
confosion of “ Chaidcans ” with “ Magi; ” (3) to his Ignorance of the namberdC 
the disdplee, There is therefore every reason to believe— for if Celsui had 
attacked any apocryphal narratlvea aa representing the faith of Christ, Origtl 
conld not have failed to take adventage of the trinmpbant rejoinder which snch 
a mistake would have afforded l)iin<^hat an assailant of Christianity, writing 
before the end of the seeond oentury, knew of no writings of the dlselplei of 
Chiiet upon which be could beie aoy effective attacks against their religion, 
etoept owf four (toepela 
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by the ritual and language of the Lord’s Snpper ; (6) by 
the universal predilection fdb the marvellous ; (6) by the 
fall of Jerusalem. The results thus obtained would be in a 
great measure conjectural ; but, compared step by step with 
the results deduci^ above, they would enable the reader 
to feel additional confidence in conclusions supported b^ 
the double confirmation of indirect as well as direct 
evidence* The best work in English bearing on this sub- 
ject is probably the translation of Keim’s Jesus of Ifazara 
(London, 187^79); and there is also much valuable in- 
formation in the Appendices to Canon Farrar's L\fe qf 
Christ, 

TiiB Fourth Gospel. 

Authorship, 

Evidence from earliest Tradition, — Before considering 
the subject matter of this Gospel, it will be well to con- 
aider the evidence, direct and indirect, bearing on the°Jj“*“ 
authorship. The author is not mentioned in the Gospel ^ 
by name, but only as *Hhe disciple whom Jesus loved” 

(xxi. 24, 20), “ which also leaned on His breast,” and 
to whom Jesus commended His mother from the cross 
(xix. 26 ; xiiL 23). The first writer who mentions John 
as the author in connexion with a passage quoted from 
our Fourth Gospel is said to be Theophilus, who wrote 
towards the close of the second century (170-180 A.n.)* 

The Muratorian fragment (170 a.i>.) speaks of the apostle 
as the author of a Gosp^ but does not quote from it. 

But Theophilus quotes Jo. i. 1, as written by John, one of 
those ** inspired by the Spirit” (^evfmro^pwv),^ It is 
a natural inference that Tbeophiluq^ (at so late a date), 
using the name thus without further definition, meant 
by ** John,” the John” best known to his readers, i.e., 

John, the son of Zebedee, the apostle. But there is un- 
nsnally strong evidence to show that John the apostle 
wrote the Apocalypse, so strong that we may assume the 
apostolic authorship of that book with more confidence 
than the authorship of any other book in the New Tes- 
tament, except some of Faul’s opistl.^^. Tlie question 
therefore arises, how far does the style of the Gospel, 
which was said by Theophilus (170-180 A.D.)4to have 
been written by John (presumably the apostle), agree with 
the style of the Apocalypse, which we have so good reason 
for believing to have been written by the apostle John f If 
we assume John to have been four or five years younger 
than his Master, he would be, according to the commo^y 
received date (68 a.d.) of the Apocalypse, about sixty- 
seven or sixty-eight years of age when he wrote that 
work. By that age (one would «uppose) an author’s 
style would, if ever, •have reached its maturity. Even 
if he were ten years younger than Jesus, so that he 
was only a little over sixty years of age, yet his style 
would not be capable of a complete transformation. But 
when the Gospel is compared with the Apocalypse, in- 
stead of similarity, we find an almost complete contrast.^ 

The vocabulary, the forms, the idioms, the rhythm, the 
thought — all is different That the Apocalypse and the 

* Sack at least is the statement of Kirchhofer (p. 168), and it has 
been reprodneed in modeni hooks. But part of the period of Irenmus 
niigbt precede part of the period of Theophilus ; and Irensus quotes 
John’s Gosiwl (xz. 81) as from John the disciple of the Lord,^’ in a 
passage of his work Against ffemies (III. xvL 6, or ed. Grabs, ill. 18), 
a passage omitted by Kirchhofer. 

> It is not necessary, however, to deny that the Gospel exhibits 
tms of the Apocalyptio doctrine and thought On the contrary, the 
in^mdon left bv a compar^n of the two is, that the Gospel exhibits 
an Attempt to refine and spiritualize some of the more material «nd 
AQBorete expressions of the Apocalypse. From this point of view, we 
my say that the Gospel is the spiritual interpretation of the Apoca- 
lypse. • . . The active and manifold religious thought of Ephesus 
fumiidied the Intellectnal assistanoe which was needed to exhibit 
Christiaiiity m the absolute and historical religion in contrast wTh 
^"^sism and heathenism” (Westeott, Jntrod, to St John), 
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Fourth (Gospel diould haye been written by the same author 
would be, we will not eay iflipouBible, but one of the 
most marveUouB literary phenomena ever authenticated. 
The diauge in Shakeepeare’e style, or in the style of 
^rke, cannot be compared with this ; for those changes 
c|n be in part explained by the transition from youth to 
mOTurity or old age. Here we have to explain how a 
writer could compleiely change language, style, and thought, 
* after the age of sixty or sixty-seven years. It is possible, 
but a prinyri highly improbable. 

It has indeed been suggested that this change of 
language may be explained by the lapse of more than 
thirty years, during which the author was living in the 
midst of a Gentile population. This assumes that the 
Apocalypse was written in 68 jld., before John had 
resided in Ephesus, and that he wrote the Gospel at the 
age of ninety-eight But (1) the minute knowledge of the 
Seven Churches (Rev. L ii. iii.) makes it probable that the 
writer had resided for some time in their neighbourhood ; 
(2) the composition of such a work as the Fourth Gospel 
at the age of ninety-eight is in itself unlikely ; (3) it is by 
no means certain that the Apocalypse was written in 68 
A.D., and not rather in 78 a.d., simultaneously with the 
fourth Sibylline Book (and the later the date of the 
Apocalypse the shorter the interval between it and the 
Fourth Gospel, and the more improbable becomes the 
theory of the change of style). An hypothesis based upon 
three hypotheses, themselves not proved or improbable, 
requires much evidence before it can be accepted. 

There is yet another difficulty in the way of believing 
that John the apostle^ the author : the words of Jesus in 
the Fourth Gospel (1) differ altogether in style and rhythm 
from the sjrnoptic tradition of the words of the Lord, and 
(2) do not differ at all from the author’s own remarks and 
observations. So great is the similarity between the words 
of the writer and the words which are assigned by him 
either to our Lord or to John the Baptist that Dr Wesb- 
cott, commenting on Jo. iii. 10-21, 27-36, says {Introduc- 
tion to the GospelSf p, 292), ** It is impossible not to feel 
that the evangelist Is in fact commenting on and explain- 
ing the teedimony which he records. The comments seem 
to begin respectively at verses 16 and 31.” The words 
italicised (not by Dr Westcott) require little comment 
It is obvious that a biographer, who so mixes the words 
of his characters with observations of his own that a most 
careful and scholarlike commentator is unable to feel sure 
where the words of the characters end and the observations 
of the author **8eem to begin,” cannot be supposed to be 
exactly recording, scarcefy even to be attempting to record 
with exactness, the words of the chfLracters themselves. 
Fet it seems impossible that the disciple whom Jesus 
loved” shoiUd either remember his Master’s words so ill, 
or else deliberately transmute them into entirely different 
language of his own. A work of this kind, notwithstanding 
the presence of historical elements, seems rather to deserve 
to be caUed a poem, or a drama, than a biography ; and 
accordingly the same careful commentator who is quoted 
above declares that ** the spirit of parallelism, the instinctive 
perception of symmetry in thought and expression, which 
is the essential and informing spirit of Hebrew poetry, runs 
through the whole record ” Q^nirod. to the Gospel of St John), 
Such a work does not seem lUiely to have proceeded from 
one of the sons of Zebedee, a fisherman of the lake district 
of Galilee, not indeed a poor man, but still not a man of 
letters ner of any great literary cidture. 

** fhe earliest account of the brigins of the Gospel is 
already legendary” (Westcott, Introduction to the Gospels, 

f >. 255), as given in the fragment of Muratori (a.d. 170). 
t is there said that, being requested by his fellow-disciple 
and bishops to writ^ Jo^ deired them to fast for three 
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days, and then to relate to one another what revelation each 
had received either for or against the project The saifle 
night it was revealed to Andrew, one of the apostles, that 
“ while all called (the past) to mind (or while all re- 
vised, — 'cunctis recognoscentibus ’), John should write 
everything in his oum name,*' Legendary though this 
account may be, it curiously agrees with a passage in the 
Gospel itself which implies that others besides the author 
were “ revising,” or otherwise assisting in, the work : “ This 
is the disciple which testifieth of these things and wrote 
these things : and we know that his testimony is true ” 
(xxi. 24). Yet immediately afterwards— in a sentence 
which, though omitted by Tischendori, is supported by 
the MSS. almost without exception — the singular number 
is resumed : “ I suppose that the world could not contain 
the books that should be written.” This passage certainly 
seems to indicate some kind of joint authorship or revision, 
or at all events a desire to convey the impression of joint 
authorship or revision, such as the Muratorian fra^ent 
describes, 'fhe theory of joint authorship or revision is 
confirmed by evidence derivable from the Ist Epistle of 
John, which is justly regarded (Lightfoot, Contemp, Bev,, 
1875) as a kind of postscript to the Gospel It begins 
(like the Gospel, and unlike the Apocalypse, as also 
unlike the 2d and 3d Epistles of John) without men- 
tion of the author’s name, and in the plural number: 
“That which was from the beginning, w’hich we have 
heard, which we have seen with our eyes, which we have 
looked upon, and our bands have hanffied, declare we 
unto you, that ye also may have fellowship with us.” Yet 
at the conclusion of the first chapter, as though it were to 
be understood that the whole was written “ in the name of 
John ” (“ suo nomine,” as the Muratorian fragment has it), 
the sin^lar number is used, “ these things write I unto 
you” (1 Jo. ii. 1, 7, 12, 13, 14, 21 j v. 16).i So far 
therefore as we have gone, the evidence is very decidedly 
against the supposition that John the apostle was the sole 
author of the Fourth Gospel. He may have written it (1 ) 
through an amanuensis or disciple, who translated his 
language (and possibly his thoughts also) in the process 
of expressing them (just as Paul is said by some to have 
written the Epistle to the Hebrews in Hebrew, and to have 
had it freely rendered by one of his followers);^ or (2) it 
may have been an attempt on the part of a leading teacher 
of the Johannine school at Ephesus to reproduce the spirit 
of their master’s teaching after be bad been taken from 
them by death, an attempt of one of the Ephesian elders 
to repr^uce John once again in their church, surrounded 
by Andrew and Philip and Aristion and the rest of the 
disciples of the Lord, the former proclaiming and all the 
rest assenting to “ that which they had hea^, that which 
they had seen with their eyea”^ If during the latter years 
of his life John was infirm and bedridden, obliged to 
preach and teach by deputy,^ it is obvious that the “ teach- 
ing of John ” during the last eight years of bis life, when 
the old man was now past ninety years of age, might be 


^ Of coune the whereby the writer identifies himself with 

his readers (il 8 and passim), is quite different from the ** we ’* men- 
tioned above. 

* The statement that Papias “ wrote eut the Gospel at the dicta- 
tion of John,’* quoted by Westcott {Canon, p. 76) from an argument 
prefixed to an MS. of the 9th century, is probably worthless, except 
as indicating an opinion much earlier than the MS., that John did not 
himself write the Gospel. 

* That a similar attempt was mode te reproduce, as it were, the 
authority of Peter by a wnter in the Ski century, we have seen above 
(p. 814) in the account of the Second Epistle of Peter. But the cir- 
cumstances and prolonged inflrmitiea of the apoatle John might make 
BUtth an attempt far more successful and a far more accurate repre- 
sentation of spiritual truth. 

* Jerome, Conm. in Ep, ad Qal., vl 10, quoted in WestootPi 
Introd, to St John, 
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vety different in languagei and even somewhat different in 
thought and substance, from the teaching of the apostle 
himself; and a spiritual doctrine, taught in the Ephesian 
church, and based upon three or four traditions affirmed 
by the aged apostle, such as the tradition of blood and 
water, might, even in the lifetime of the apostle, become 
known, within a limited district, as the Gospel according 
to the apostle John. How different, in language if not in 
substance, may be a pupil’s record of a mastePis teaching 
may be perceived from Plato’s and Xenophon’s records of 
the teaching of Socrates. But in any case, whatever may 
be the authorship of the book, it must be admitted to be, 
so far as we have gone, in the highest degree improbable 
that John the apostle wrote the Fourth Gospel with his 
own hand at the age of ninety or nearly a hundred, in the 
same way in which he wrote the Apocalypse at the age of 
sixty or seventy or eighty. 

Ivldenoe Evidtmt from Quotations^ — But we pass now to the evi* 

'om dence of the early fathers. Theophilus and Irenmus are the 
first to quote John by name, but earlier writers, who do not 
apiaa. mention his name, quote words contained in the Fourth 
Gospel We will take Papias first. He tells us (see above, 
p. 816) that he used to inquire about the dicta of Andrew, 
Peter, Philip, Thomas, James, John, Matthew, or any 
other disciples of the I^rd, and also about the sayings of 
Aristion and the elder John, the disciples of the Lord. 
The order of names is remarkable, and it has been most 
ingeniously inferred (Lightfoot, Contmp, Bev., Oct 1875) 
that John is placed, out of his order of precedence, along 
with Matthew, because the last two had left written 
Gospels ; moreover the order of the first throe, Andrew, 
Peter, Philip,” quite unlike the synoptic order, is the order 
in Jo. i 40-43, which suggests that Papias was aware at 
all events of the story of the calling of the apostles con- 
tained in the first chapter of the Fourth Gospel We are 
also told by Eusebius that Papias used testimonies ” from 
the 1st Epistle of John. This is, of course, no proof that 
Papias quoted the Epistle with John’s name (for quotations 
of New Testament documents with the name of the 
author are not common in the earliest writings of the 
church) ; but it may be inferred that he regarded the 
let Epistle of John as an authoritative document ; and 
the Epistle is so closely connected with the Gospel that, if 
the apostle John is proved to be the author of the one, it 
must follow that he is the author of the other also. But 
it is important to note that Papias recognized two Johns, 
both of whom were “ disciples of the Lord and Eusebius 
tells us that Papias quoted certain traditions of the non- 
apostolic John, distinguishing him as ‘'the elder,” — "the 
elder used to say,” <kc. Now Irenseus— who speaks highly 
of Papias, describing him (wrongly) as a " hearer of John ” 
(the apostle), — quotes Papias as one of " the elders who 
saw John the disciple of the Lord,” and who remembered 
how he (John) had repeated to them certain teachings of 
the Lord Jesus, to the effect that "the days will come in 
which vines shall grow, having each 10,000 branches, and 
in each branch 10,000 twigs, and in each twig 10,000 
shoots, and in every shoot 10,000 clusters, and in every 
cluster 10,000 grapes, and every grape when pressed will 
give 25 measures of wine. And when any one of the 
saints shall lay hold of a cluster, another shall cry out, 'I 
am a better cluster, take me; bless the Lord through 
me,’ ” Ac, (Apottolic FaiAcrs, Clark’s trans. p. 443). The 
question tlierefore arises, Which John is here meant) It 
seems certain from the context that Irenssus meant iAe 
famous John, the apostle ; yet be calls him nothing but 
"disciple,” and the tradition imputed to John (thoueh 
not out of accord perhaps with the imagery of the 
Apocalypse) is quite unlike anything that we find in the 
Gospel or 1st %istle called by John’s name. On the 
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other hand, a pass^ of the Fourth Goapd (xiv. 2) is 
quoted by Irenssus (Adv, Eqbt.^ V. zxzvl 2) in connexion, 
not with John the apostle, but with " elders,” and possibly 
as part of the doctrine communicated to Papias by the 
"elders ” (" the context makes it at least highly probable 
that the passage was quoted from Papiai>’« ' Exposition^' ” 
Westcott, Intrxd, to the Oospd of St John), But, if tnis 
be so, ».c., if a passage of the Fourth Ggspel was communi- 
cated to Papias, not necessarily by John the apostle, but 
by "elders,” then it follows that among the "elders” 
who communicated it to him may have been John the 
" elder.” Although this is, in great measure, conjectural, 
yet, even as a possibility, it becomes deserving of atten- 
tion, when placed in juxtaposition with the certainly men- 
tioned above ; (1) it is po^le that a saying in the Fourth 
Gospel was communicated to Papias, not by John the 
apostle but by John the elder; (2) it is certain that the 
only passage quoted from Papias as coming from John 
(the apostle) is not to be found in the Fourth Gospel 
and in no way resembles the style or thought of the 
Fourth Gospel. Again, the 2d and 3d Epistles of John, 
which have the name of the author inserted, are written, 
not in the name of John the apostle, but in the name of 
" the elder,” and they were so doubtfully regarded (per- 
haps on that account) by the church that Eusebius places 
them among the "impeadbed (drriXeyd/acva) writings,” 
while Origen speaks of them as only possibly genuine, 
and Jerome attributes them not to John the apostle but 
to John the elder. Yet Ireneeus quotes this 2d "im* 
peached ” Epistle, not as the work of John the elder, but 
(twice) as the work of "John thedAisciple of the Lord.” 
Evidently there is here, if not confusion, at least a danger 
of confusion, and one cause of confusion can be immedi- 
ately indicated. Papias tells us that both John the apostle 
and John the elder were " disciples of the Lord.” Now, 
for some reason or other, IreusBUS, though he quotes 
Matthew as "the apostle” {Adv. Haer.^ III. ix. 1) and a 
speech of Peter as spoken by "the apostle” (76. xil 1), 
appears not to quote the Fourth Gospel except as written 
by John " the disciple of the Lord,” or simply "John ” (76. 
xi. 1, 2, 3, 7). It cannot indeed be assumed tllat Irenmus 
is here (unconsciously) referring to John the elder, and not 
to John the apostle. On the contrary, the more probable 
explanation is, that John the apostle was himself called by 
preference John " the disciple of the Lord,” as being "the 
disciple whom Jesus loved.” ^ Nevertheless it remains an 
unfortunate fact that Ireneus and Theophilus, who are the 
first to quote John by name, give us no means of ascertaining 
whether they refer to John the aj^tle or John the elder, 
both of whom are described by Papias as being " disciples 
of the Lord.” In this state of confusion we are naturally 
led to suspect that possibly the two Johns mentioned by 
Pbpias (neither of whom, as we have shown above, was 
probably known to Papias himself) may have really been 
one ; and this suspicicn is confirmed by the testimony of 
Jerome, who informs us that though two tombs were 
shown in his time at Ephesus, one as the tomb of John 
the apostle, and the other as the tomb of John the elder, 
yet some considered the two persons to be identical; 
"nonnulli putant duas memorias ejusdem Joannis evan- 
gelists esse” (Jerome, quoted by Eirchhofer, p. 159). 
We have not evidence to prove this theory, but neithei 
have we evidence to disprove it ; and we must therefore 
leave the question who was the author of the Fourth Gospel 

^ Compare yVaymente, ill., "John the diidple of the Lord ^ the 
other ap^ee with whom he was conversant. ’ Hippolytns ooubles 
the M&e (Quriit and AnUchHet, ch. 86), "TeU me, blessed John, 
apostle and disciple of the Lord.” In spring of the author of the 
Apocalypse, Irenmxs (Adv, ffm., IV^ xx. 11) describes him not only 
as the "disciple of the Lord '* but also aa the disciple " upon whom 
Jesus had lea^ at suppv,” 



AUTHOBSHIP]. 


GOSPELS 




(so far as the eTidence of Papias amf Ireneus can help 
us) unanswered and un^weralile. Indeed it cannot he 
denied that the probability is that Papias did not know of 
its existence as an authoritative Gospel written by the 
son of Zebedee. For, had he known it, would he have had 
“^thing to say*" about its origin, about the contrast 
be%een it and the Apocalypse, about the difference 
between it and tl^ s^optic narrative, and about the 
►interesting account of its composition given in the Mura- 
torian fragment and therefore current before 170 a.I). 1 
That Papias should have “ nothing to say ” about Luke*s 
Gospel is intelligible, because the dedication to Theophilus 
speaks for itself } but why he should describe the origin 
of the First and Second Gospels and pass over the Fourth, 
where there was so much to describe and where a joint 
authorship was not only suggested by tradition but also 
by internal evidence (John xxi. 24), is by no means easy 
to explain. In the face of this silence we cannot attach 
much value to the evidence in Papias for the apostolic 
authorship, derived from the association of John with 
Matthew in the list of the apostles. Against that evidence, 
too, such as it is, must be set the fact that the only 
tradition detailed by Irenaeus as coming through Papias' 
from John the disciple of the Lord is one quite unlike 
the tone of the Fourth Gospel. The latter negative at 
least neutralizes the first positive ; and the scale is thus 
left unaltered, pressed heavily downwards against the 
apostolic authorship by the discrepancy of style (when the 
Gospel is compared with the Apocalypse) and by the 
external and internal evidence of joint authorship. 

Evidence has been ^fawn from the epistle of Barnabas, 
the Shepherd '' of Hennas, the Iguatian letters, the epistle 
of Poly carp to the Philippians, the works of Justin, and 
the Clementine Homilies, to show that the authors of these 
writings used the Fourth Gospel (Westcott, Canon, paBHm\ 
Sanday, QoipeU in tlie Second Century, 273-298); and no 
candid mind can resist the proof that some of them knew 
and were influenced by the thoughts of the Fourth Gospel, 
while some even used its language. But it is by no means 
certain, indeed it is improbaMe, that they knew of it as a 
Gospel; and it is still more improbable that they recognized 
it as a Gospel written by the disciple whom Jesus loved.” 
Else, how comes it that Justin quotes Matthew about fifty 
times and the Fourth Gospel once, or not at alii 

Moreover, the apparent quotations of the Fourth Gospel 
in the apostolic fathers show not so much the use of a 
document from the first, as rather the influence of the 
common atmosphere of the Asian churches, the flofiting 
tradition of the Ephesian school, gradually merging into 
a definite document. Barnabas, forscxample, speaks of 
^ water,” with a certain mystery, associating it with the 
** cross ” ; as also J ustin seems to do, mentioning the cross 
and baptism in consecutive chapters (lx. Ixi.) of his First 
Apology. But the Clementine Homilies, amplifying the 
mysterious efficacy of water, as being the origin of all 
things, and the direct recipient of the impulses of the 
Spirit (ch. xxiv.), give a loose quotation of Jo. iii. 5, which 
seems adapted for the Clementine context by being blended 
with the baptismal formulary previously mentioned by the 
writer in xxviii. 19 : **For thus the prophet has sworn to 
us, saying, Verily I say to you. Unless ye be regenerated 
by living water into the name of Father, Son, and Holy 
Spirit^ ye shall not enter the kingdom of heaven.” It 
can scarcely be an accident that this some passage is the 
only passage from the Fourth Gospel quoted in the whole 
itin or ch^ works of Justin Martyr. Moreover, in Justin also, 
ftyr.as the Clementine Homilies, it is not so much the 
Gbspel as rather the substance of the Gospel that is given ; 
and this too in a shape not so developed as that which 
appears iu the Fourth Gospel 


It is worth while to sketch the growth of thb passage, for the 
I process is a typical one, and will illustrate many other theological 
uevelopmenxs. The doctrine of the new birth first appears (but 
only in its germ) in the synoptic Gospels : Except ye be converted, 
and become as little children, ye shall not enter the kingdom of 
heaven” (Mat xviii. 8: Mk. x. 16; Lu. xvffi. 17). But Jesus 
clearly did not mean that His disciples were to become like little 
children by becoming ignorant, foolish, or helpless; but only that 
they must trust the Father in heaven, as earthly children trust 
their earthly parents; in other words, that they must become 
children of the heavenly Father, and therefore be bom again with a 
heavenly birtli. ] t was therefore a legitimate development of Christ’s 
teaching to remind Christians (1 Pet i. 8, 28) that they had been 
begotten or bom again ” (dvavtvvai') ; and Paul describes his 
converts as begotten” (7cmv)uy himself iu Christ spiritually, 
distinguishing such a birth from the “ birth according to the flesh ” 
(Gal. IV. 23, 29) It was inevitable that the Christians i^ould 
early associate this spiritual birth with the rite of purification or 
baptism, with which they would naturally (os John had done) 
introduce their converts into the church. But further, as soon at» 
the need of this spiritual “ begetting ” ^.ecamo a i»urt of the teaching 
of the church, it would have to bo protected agaiust the literalism 
of misrepresenting euomies and of dull unspintual friends. Jews 
and Gentiles would argue, “ But it is impossible for a man who 
has once been boni to enter a second time into his mother's womb.” 
This argumentative objeiition would therefore be naturally plac^ 
(in the minds of the teachers and catechists of the first century) 
side by side with the doctrine of Christ One teacher, treating the 
subject dramatically, might put the objection into tlie mouth of 
an objector in the shape of dialoguo ; another might state the answer 
to the objection in his own ])ersoii. With this explanatiou we 
sliall at once understand that Justin, though appearing (in the 
course of an argument upon baptism) to niioUj the Fourth Gospel 
ouce only (whereas lie quotes Matthew fifty times), is not really 
quoting it, but only the floating tradition of the Ephesian elders, 
when he writes us follows : — 


JuHtin, Apol /., 1x1. 

*'For ClirlHt suld. Except ye be 
bom again (umyevvaif, PoLer's woid, 
1 ret. I. S, 2:)), verily ye nholl nut 
outer Into Uie kingdom of huaven. 
Now, that It 1 b linputwlblo for those 
■who have once been boni to re-enter 
the woiiibit of thOHo that baio them is 
evident to all’* | Hero the quotation 
termlnutcB, without making an^ refor- 
once to watei ] 


John Hi. 8-fi. 

“JeNiiB auBwered and Bald onto 
him, Vciliy, veiily, 1 Bay unto thee. 
Except a inuii ui/iadcif) be 

bum ttguin (or fiom above) he cannot 
HBo the kingdom of (iud. KIcodcinuB 
salth unto Him, How ran a man be 
bom when bo 1b old? Cun be enter 
the Heeoiid time into hlH inuthor'e 
womb, and bo boro ? JeNuu aiiHweiod, 
Verily, verily, i Hiiy unto thee, Except a 
man be born of water and the Spirit, be 
cannot enter I II to the kingdom of (iod."* 


Note here the iiwxplUmblo omMun-^oii the hypothesis that it 
I is an omission. We must bear in mind tliut in the preceding 
extract Justin is arguing for ba^itism by untcr. How obvious then 
to fjuote tlic words of Christ lliniself, ‘‘Except a man lu* born of 
water and the 8]>irit,” &e. But Justin does no such thing. He 
gives as a reason for water-hiqitism tlic intention that men may not 
remain “ the children of necessity and ignomnee,” which reason, 
be says, we have learned from the apostles. He nisei quotes, suit- 
ably enough, the saying of Isaiah, “Wash you, make you clean.” 
Lastly, he quotes a saying of Christ, and omits from it (supposing 
that lie has the Fourth Gospel tiefore him) the very words which 
tell with greatest force for him, and which indeed make all further 
argument unneeessaiy ! It is possible, but most iuqirobable, that 
Justin should quote Matthew fifty times, and a Gospel which he 
knew to be written by the beloved disciple of the Lord only once ; 
but it is more than imjirobable — it is inconceivable — that, in this 
single quotation, lie should not only quote inaccurately, but omit 
the very words that were best adapted to supiiort his argument. 

The 1*1 Justin’s quotation represents one stage, 

and the Fourth Gospel another st^, of the Christian doctrine of 
the new birth, and that the Ephesian ” usus ecclesiasticus ” had not 
vet come to his knowledge, or, if it had, had not yet superseded the 
less developed tradition. The stages may he ehtssified as follows : 
(1) Hynoptists, Except ye become as little children;” (2) Justin, 
“ Except ye be born again ;” (8) a third stage is implied in 1 Pet. i. 
3, 28, and iii. 21, and it would run thus, “ Except a man be bom 
of the Spirit as well as water ” (a protest against tlie Esaenistic 
overvaluing of ablutions, see also Sibylline liooke, iv. 164-174); 
(4) the inevitable transition hence was to the form in the Fourth 
Gospel, ** Except a man be boru of water and of the Spirit.” Here 
the authority of the Ephesian apostolic school arresteu the develop- 
ment, which would else have issued in (6) the Clementine stage. 

Except ye be regenerated by living water into the name of Father, 


I The argnmont 1b not affected even thoogh we adopt In John UL 8 the 
reading dvaytvvniiy, which la unquestionably proved by the Latin renderlnp 
to have been a very early reading. Whichever be the reading, Jootla’i 
omiidon- u an omlnionp-rennlnB inexplicable. 
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8«b, And Uie Holy Spirit, ye shall not enter the kingdom of heayen.’* 
If (6) ** living” had eal^uently been omitted, the developiiient 
Wbud have been completed u a suth and last stage. 

Mas. Take another case of the apparent use of the Fourth 
(Jospel by Ignatius. ** I desire bread of Gkxl, heavenly 
bread, bread of life, which is the flesh of Jesus Christ, 
.... and I desire drink of Ood, His blood, which is love 
imperishable, and ever-abiding life {Ep, to the Emms, 
ch. vii.). Now here it is true that we have a thought 
peculiar to the Fourth Gospel Paul speaks of the 
blood” always as sacrificial, the ** blood of sprinkling;” 
and indeed to a Jewish mind, taught to abstain from 
blood,” the thought of drinking blood ” wonld be at first 
extremely repulsive, even as a spiritual metaphor. It is 
very unlike anything^ in the Apocalypse, where blood is 
never ** drunk,” except by the scarlelf woman and the 
murderers of the sainta* But it is on image that must 
have suggested itsdf to the church as soon as the Gentiles, 
unfettered by Jewish associations, began to be imbued with 
eucharistic thought Indeed, after the first repugnance 
had worn away, Jewish thought itself--leven Pauline 
thought, and much more the thought of Jewish Christians 
trained in the school of Philo — would hasten the adoption 
of the eucharistic metaphor. For was not the blood “ the 
life,” according to Moses 1 And was not a Cbi'istian 
taught to believe, with Paul, that his individual life was 
merged and *‘hid” in Christ’s life) Again, it would 
soon be felt that to speak merely of feeding on Christ’s 
flesh was to present the New Testament in an unsym- 
metrical and ^most maimed aspect. Moses hid not only 
fed his people upon bread from the sky (the manna), but 
had also given them water to drink from the rock. What 
had the church to show against this symmetrical display 
of Mosaic power) It was not enough to say (with 
Paul) that that same ^*rock” was really Chrbt: it was 
nmasary to show that the rock still supplied the faithful 
witti divine drink. And for this purpose, what was more 
appropriate than the cup of the Lord’s blood ) Regarded 
in thiB way, the metaphor would commend itself speedily 
even to the Jewish mind. Nay, to the cultivated Alex- 
andrian Jew, it would at once commend itself, as we may 
perceive from the works of Philo, who uses words so 
strikingly similar to Christian thought that they might 
almost seem, to a hasty reader, to ibave (of themselves) 
originated the eucharistic miracle of Cana ^'Who can 
pour over the happy soul (which proffers its own reason as 
the most sacred cup) the holy goblet of true joy, except 
the cup-bearer of God, the Master of the Feast, the Word )” 
(On Dreams, il 36). When such thought as this was 
floating in the atmosphere of Ephesus and Alexandria, it 
is impossible to draw from the vague resemblance of the 
Ignatian passage quoted above any inference that Ignatius 
was quoting, or even referring to, the Fourth Gospel 
Nor can we infer any quotation of documents from 
the fact that Pulycarp (Ep, to Philip*, ch. vii.) men- 
tions Antichrist in language somewhat similar to 1 Jo. 
iv. 2, 3. Every one that doth not confess that Jesus 
Christ hath come in the flesh,” writes Polycarp, 
Antichrist; and whoso doth not confess the mystery of 
the cross is of the devil” The thought indeed is mani- 
festly similar, and the language so far similar as to show 
that both Polycarp and the author of the epistle lived 
amid identical traditions of Christian teaching. But the 
epistle itself testifies that the name Antichrist^” so far 
from being invented by the author of the epistle, was 
already current in the church : Little children, ye have 
heard that Antichrist shall come.” If, therefore, it was 
a fact that already in Asia there had arisen a sect denying 
that Christ had come “ in the flesh,” and that the Ephesian 
circle of apostles first, and the Ephesian school of elders 
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afterwards, had detitounoed such a belief as being of Satan 
and of Antichrist^ and if ^bis was taught to the Ephesian 
catechumens, and preached in the Ephesian pulpits, in a 
form sanctioned by authoritative teaching and by repeated 
use, what more is wanting to explain the similarity b^een 
the Epistle of John and ^at of Polycarp ) 

Again, it is said that Justin (Dial., ch. 88) imitdies ioititi 
John (L 23) in putting the words “The voice of one ciy- Wirtya 
ing,” Ac., into the mourii of John the* Baptist, instead of 
placing them as an evangelical comment (as the synoptists 
do) on the appearance of the Baptist (Mat iil 3 ; Mk. L 
3 ; Lu. iii. 4). But this inference is unsound, as can be 
shown by analogy; for Mark uses also as an evangelical 
comment (L 2), “I send My messenger before thy face;” 
but Matthew and Luke place it in the mouth of our Lord 
(Mat XL 10 ; Lu. vii. 27) ; and therefore, according to 
the reasoning above, we must infer that Luke had copied 
Matthew, or Matthew had copied Luke, in taking the 
evangelical comment, and inserting it in a discourse of 
Jesus 1 How fallacious would be such a deduction 1 How 
i much more reasonable to suppose that — in accordance with 
the inevitable tendency thus to take prophety, as it were, 

*out of the framework, and insert it in the picture— 
Matthew and Luke have independently adopted a tradition 
later than Mark, which transposed Mark’s evangelistic 
application of prophecy, and inserted it in the words of 
the Lord I But if this is the more probable solution in the 
case of Matthew and Luke, why not also in the case of 
Justin and John, the circumstances being predsely the same) 

But it has been urged that, although Justin cannot be 
shown to have quoted the Fourth Gospel, yet his acquaint- 
ance with the Valentinians (Dial "36) — who freely used 
the Fourth Gospel” (Iren., Adv* Hcer*, I. viii fi)— shows 
that the Fourth Gospel could not have been unknown to 
him” (Westcott, hUrod. to Oospel of St John)* Justin’s 
words are these ; ** There are, and there were, many who, 
coming forward in the name of Jesus, taught both to speak 
and act blasphemous things, with whom we have nothing 
in common, since we know them to be atheists. Some are 
called Marcians, and some Valentinians, and some Basil- 
idians, and some Satumilians, and others by other names,” 

Now this mere mention of the Valentinians as one of 
a number of abhorred sects, with whom the writer has 
nothing !n common, scarcely seen^ to prove an^ minute 
acquaintance on the 'part of Justin with the opinions or 
books in use among the Valentinians. But even if it be 
proved, what is the consequence ) Surely this, that Justin, 
knowing the Fourth Gospel to be freely us^ by a sect 
which he stigmatuses by name, altogether abstained from 
using it himself, (r^^ir'who lues the Fpuith Gkispel, 
accuses the Valentinians of misusing it ; Justin, who does 
> not use the Gospel, brings no such accusation. The natural 
inference is (if any inference at a]j is to be drawn from 
such slight premises) that either he did not know of the 
existence of the Gospel or of its misuse, or that he knew 
of its existence and use but did not recogniise its authority. 

Two more instances must conclude the list. It is found ^ 
that both Justin and John alter the quotations of Zech. 
xil 10 from the LXX. version (hnPKt^ovrai wpis fjA dvd’ 

& Kafiopxqovarro) into i^lfovrat cb tv ifeKivTffoav : “ They 
shall look on Hun whom they pierced;” and the Apc^ 
lypse (L 7) also contains the same word in ** they also which 
pieraed Him.” HiaA this, as we have seen above, especially 
as it involves a return to the Hebrew text, is perfectly ex- 
plicable on the same grounds as those whidi explain pro- 
phecies similarly quoted by the synoptists — vis., a oojsmon 
ecclesiastical use.” Still less can anything but flof^ting 
tradition be inferred from such an allusion as is contained 
I in Polyearp’s Epistle to the Philadelphians : ** The Spirit, 

I coming from God, is not to be deceived ; for it knoweth 
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whence it oometh, and whither it goeth.” Here, though 
the words otScv vodcv ipxeim icol irov ^dytc (Myti is 
a word specially disliked by Lnke in his Qospel, and not 
used by Fanl), being identical here and in John iiL, do 
certainly, as Dr Sanday points out {GoepeUf p. 275), imply 
an association of ideas/* yet, as the same writer remarks, 
tke thought is different Polycarp says, **Th6 Spirit 
knoweth whence it cometh;” John says, We know not 
whence the Spiift cometh.** This indicates that Poly- 
carp is vaguely alluding to oral and traditional doctrines 
current in his province (familiar, perhaps, but by no means 
as yet authoritative), rather than quoting from a Gospel 
known to be written by one of the foremost of the apc^tles, 
the ** beloved disciple of the Lord.’*^ 

• But it is urged ( 1 ) that Justin has the doctrine of the Christian, 
“ distinguished from the Alexandrian, Logos; (2) that ho could 
and Phuo. not havehad originality enough to develop Uiis himself, and there- 
fore ( 8 ) be must have borrowed this method of thought from the 
Fourth Gospel. And the following expressions are quoted : * * Jesus 
Christ iSj in the proiw sense (IS/ws), the only Son begotten of God, 
being Hu Word (\ 070 r), and First-bom, and Power {Upttr^oKot 
aol A^o/ais ) ** But His Son, who alone is rightly (KopLs) called 
Son, who before all created things was with Him and begotten of 
Him as His Word, when in the beginning He created and ordered 
all things through Him,” &c . ; ** Now, next in order to the Father 
and Lord of all, the first Po\cer (who indeed may also be called 
Son) is the Word, concerning whom we shall relate, in what fol- 
lows, how being made flesh (tre^itavoirfBtis) Ho iMcanie man;” 
“The Word of God is His Son” (j4pol, xxiii., xxxil, Ixiii. ; 
Jpol. IL, X., qnoted by Sanday, OospeU, p. 284; see also Light- 
fooPs Oolostians, i. 16). 1 » 

But it can bershown ( 1 ) tliat all these thoughts were suggested, 
and many of these expressions actually used, by Philo in Alexandria 
(40 A.p.), about a hundred years before Justin wrote; (2) that the 
personification of the )l|i^om of God (and Logos means Wi^om os 
well as Word) in the books of Proverbs and Wisdom rendered it 
necesury for orthodox Christians, who accepted those books, to 
ideutifjr this personified. Wisdom with Christ ; ( 8 ) that the generally 
recognizid Messianic reference of Ps. Ixxxix. 27, wfmT6roko¥ 
B^tro/iat a^rSy, leading to the comment, will make King Messiah 

a First-born,” resulted in a recognition of “the First-bonP’ (6 Hpw- 
T^Toicpf, "t13S) used absolutely, as a title of the Messiah (Ligntfoot, 
Col. i. 16); (4) that those elements of the Alexandrian theory of 
the Logos which are inconsistent with the Christian theory furnish 
no proof at all that the Christian theory was independent of the 
Alexandrian. It was inevitable that, when the Christians borrowed, 
they woal4 adopt what was consistent, and discard what was in- 
consistent, with the belief in the incarnation of Christ. 

There is abundant evidence to prove these proiiositions. Even 
before Paul wrote the Epistle to the Colossians, and a /orliori 
before the composition 01 the Fourth Gospel, that instinct which 
compels men to set the First Cause of ah at a distance from maitor 
had impelled Alexandrian Judaism to adopt the belief that the 
supreme God did not Himself directly aud immediately create the 
world, or manifest Himself to mankind, hut indirectly and medi- 
ately, through some medium or mediator. The simplest and 
subtlest metaphor to express this mcdiateness was Word— more 
especially in the Greek language, where Word (Ad'vos) might mean 
reason as well as speech, the word in tne thought as well as the 
word in the sound. Man manifests himself through deeds as well 
as words; but for the Supreme (with whom to siieak is to do) tlfo 
only necessary manifestation was the Word, the Logos. Dr Light- 
tbot has shown (Col. 1. 16) that Philo sometimes regards the Logos 
as a merely passive instrument, so that he allows himself to use the 
simple instrumeutal dative (^) to describe the relation of the Word 
to tne Creator (f no! rly aSirpoy ttpydC^To), which mode of speak- 
ing is not found in the Hew Testament;” and elsewhere Philo, 
even where he uses the prepositional construction (5i’ oS), expressly 
likens the world to a bouse, tlie Supreme to the builder, and the 
Logos to the Bpyayoy or tool {Of Cain and his Birth, ch. xxxv.). 
Moreover, as a city, while as yet only existing in the conception of 
the architect, may be said to os the reason of the architect, so the 
world (regarded as perceptible only to the intellect) is said to U the 
Logos or reason of God busying itself in the work of creation {The 


1 The witter is Indebted to Dr Hort for the suggettion that the trsniition 
maybe from (1) ^thon knoweit not whence He cometh,” to (3) **Ht alone 
knodbtli,”ae, and tiienee, the “alone** being gnderitood, to (8)“He knoweth," 
Ac. Yet, when all due weight if given te thli tnggeatiou, it will he dIfRcult to 
deify that the context of John IIL 8 hai little in common with the euntext In 
Polyoarm “the Bplrlt is not te be deceived,” and that Polycarp's wordi Indicate 
rather a vagne remlniaeenee of tradition than a quotation from a Qospel mp- 
portad by the fnthoiity of the apoetle John. 


fTorU, vi.). Philo alio ddcribei ihe Logos u “tho aiohetypal 
model, the idea of ideaa” These ptmges undoubtedly indicate a 
great golf between the Christian and Alexandrian Logos. 6 ut 
other passages abound, which Christians could adopt unchanged, 
applying them to the incarnate Christ ; in particular, the paasase 
quoted above (On Dreams, ii. 88 ), where the Word of God is £- 
scribed as “the oup-bearer of God;” and here follow words whidi 
would be fraught with eucharistio meaning for a Christian—'* the 
Master of the least .... not differing from the draught itself." 
Again, the Word is said ( Who is the Hear, ch. xxxix.) to divide 
in equal portions among all that are to use it the heavenly 
food of the soul which Moses calls manna; and the Word is ex- 
pressly said to be a Person in the following passage (Queslioni 
and Solutions, B2)—Qiiestion\ “Why is it that He speaks as 
if of some other god, saying, He made man after the image 
of God, and not that He made him after His own image t” Sol%^ 
tioni “Very appropriately and without any falsehood was thii 
oracular sentence uttered by God ; for no mortal thing could have 
been formed on tl^ similitude of the supreme Father of the uni- 
veme, but only after the pattern of the second Deity, who is the 
Word of the Supreme Being.*’ Hfeu wliore Philo describes the 
Word as the instrumeut of creation, he sjieaksof it or Him as “the 
imago (uudy) of God” (On Monarchy, ii. 6 ) : “The Image of God 
is the Word by whom all thq world was framed (iBitutovpyatroy* 
Further, the Y^ord is fwjqucntly culled by Philo the “Firit- 
begotten (wp^iyoyoy) Son” and “ Eldest Soil.” The prophecy of 
Zochariali (vi. 12 , according to the LXX.) “Behold a man, the 
East is his name,”, which is twice applied by Justin (Dialogue, evi 
and exxi.) to Jesus the Son of God, was applied with curious simi- 
larity and difienmcB a hundred years before oy Philo, wlie, although 
he finds it inappropriate for “a man compounded of body and soul," 
sees in it a singalar appropriateness to “that incorporeal Being 

who in no respect dili'eiti from a divine image For Hie 

Father of the Universe has caused Him to spring up as the Eldest 
Son" (On the Confusion, he., 24).* Many of tho very expressions 
which are sometimes used to show that the Logos of the Alexan- 
drians was imiiersonal are found applied to God in the Old Testa- 
ment, or to Christ in the N ew. For example, if Philo calls Die world 
the “garment" of the Logos, tho Psalmist also (Ps. civ. 2 ), appealing 
to tho Lord his God, says, “Thou covorcst TliyHolf with liglit as 
with a garment or if the Logos is described by Philo os ths 
“bond” which holds the woild together, so also does Paul 
describe Christ as the Being iu whom “all things cohere” (rh 
wdyra ffvvitrniKiy, Col. i. 17). Nay. further, he attributes to the 
Logos that function of “icproviug’’ or “convincing” (fXrffXfie) 
which is BO strikingly assigned in Die Fourth Oosnel to the Spirit 
of the ascended Clirist (Jo. xvi. 8 ), “And whcnTlo is come, Ho 
will reprove {ix§y^§i) the woild of sin compare Philo— who also 
adds a remark that suggests tho thought (Jo. i. 0 )”t>r “tho Light 
that lighteth every man ’—“As loug as the dmne Word has not 
come to our soul, all its actions are blameless; but when Die 
]»riost, conviction (or “ reproval," IX<'>xcO» enters our heart like a 
must pure my of light, tlien wc see that oui actions are liable to 
blame" (On the Ihu'hamgrahleness of Cod, 28), 

In the face of all these iiassages (and many othem might he 
quoted) the difficulty would socm to be, at first sight, not to prove 
that the Alexandrian Dicory of the Ligos was the parent of the 
Christian theory, but to find any diffcmuce between the two. The 
dilference, however, is in reality very great, and very readily 
explained. Philo looked on the inanifcstatiou of God through the 
Logos os being tho old inferior diH|Mmsation, while the new dispen- 
sation war to be the manifestation of the Supreme as rl by, absolute 
Being. The Logos niaiiifestation of Philo was a manifestation of 
God through visible creation ; the higher niatiiiestatiou was to be 
independent of visible objects. The former was the niBiiifestaDoD 
of *^God as man”— t.e., as liable to anger, change, re])eiitance 
Ac.; it was also (On the l/nchangeableneas of Cod, xi.) an apfieal 
to fear through rewards aud pimisbroonts, not strictly true, and 
not intended for tho esoteric sage, but only for the unspiritual 
multitude. Tbe latter, on the otner hand, was the iiiaiiitestatioii 
of God as not man— a fatherly revelation, a])pcaliiig to love. It 
followed that Philo not only did not identify Ins Logos with the 
Messiah, but would have regarded any such identification with one 
who bad “become flesh” as a degradation. It followed also that, 
although Philo declared the highest revelation to he a revelation of 
love, there was really no basis for love at all in it. Of God as rh 
bst Philo could not say that He was good, or holy, or loving, 
because He was superior to all goodness, holiness, and love : “ His 
existence indeed is a fact which we do comprehend concerning Him ; 
but beyond the fact of His existence we can understand nothing" 
(On the Unchangeableness of Ood, 13). 


* Some degree of uncertainty whether to cell the Word e poition or not 
sppeani to be impUed in the follewing paisige (Quentiont, 64) “ The expieceloD 
* one of HI* (Gen. IU. 83) Indlcetea e plurality of beingi, unlcM we are to suppone 
that God M convening with hie own vlitues, “ but Philo seems to Incline to ibe 
personal theonr. 
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Imagine the eatly Christian teachers and preachers, in the cities 
vrhwh were earliest influenced by Alexandria, brought into contact 
with the Alexandrian theory ot the Logos, or ]) 088 ibly in some 
cases (as in tint of Apollos ])erhaj)s) thcniselFes tniined up in the 
Alexandrian tlieoiv, and now superadding to it the belief in an 
incarnate Son of lb>d -and nhat would be the conseoueiice ? Not, 
surely, that tln-v ivould east the Logos theory aside as baseless; 
for how lould liny deny that “ by the Word of the T^ord were the 
he.i\ ells iii.uli. “ ' or how cancel the w’ords of Wisdom in the book 
of Pro\ t j liN (Mil 22 flol, “ The Lord jiosseased Me in the beginning 
ot 111'' wav, lu'fore His woiks of old. . . . When He jnopared the 
h ivMw I was there ... 1 wiis by Him a.s one brought up with 
Him , and I was daily His delight, rejoicing always before 
l\ml might possible es«*hew the actual use of the w'ord Logos, as 
savouring of mcn\s jdiilosophy, and alter tlie Tpur6yot^oSi “Fir.st- 
bi gott' ii,” ot J’hilo into irpwr6roKos, “ Fiist-boru," to prevent the 
.nt uine^ dtrivable from the former title, that the J/ird, being 
Fii'-t- begotten, was not “Only-begotten;'' but bow could he, or 
aiiv Ohnstian who believed Christ to lie the Redeemer of all man- 
kind and the EteriKil Son of God, do other than adopt the Old 
Tt'si ament theory about the Word of God, and at the same time 
riiilo s language, so far as it was personal, W'hile discarding all 
that was iinpersinial ? If Christ W’as not identical w’ith the Word of 
God and the Wisdom of Goil, then there seemed to follow the 
intolenble interence that He must be inft'nor to it ; but if He was 
identical with it, then the introduction of Philo’s felicitous lan- 
guage into Christian thought was simjdy a matter of lime. 

The introduction would be a very easy jiroeess, retiuiring nothing 
but a few oiiiissioris of expressions implying p<issive instrumentality 
(r ff , the iiistriinuntal dative), ainl the addition of an emphatic 
pro:(.st th.it the manifestation of the Siipieme as Love, even though 
it were liirough visible objects, —yes, even tliougli it were Ihiough 
tlic Word of God becoming “ flesh, ''-'nevertheless constituted not 
an inferior but a su]»enor revelation, the liighest revelation of all. 
To tlie Logos tlieoiy of I'hilo, which stated that all meu were made 
in tin imagt* of the Woid, the Christians could add that, through 
foigivMiess .md b\ faith, fallen m.inkind was destined also to lie 
raiM'd up and conloinied to lh.it Word, so that He was the goal as 
wtll as the .stai ting- point, the H us wvll as the A; or, as Paul 
c\]ti (ss'sit, “ All things are not only cicated lu Hun,” but “to 
Hun ' fis oeTdv),” Col i. Ifl (laghtfoot) This is uicoidiugly ex- 
prc‘»',i <l Miiphatically in the Fouith Gospel. Although “no mau 
hath st*cn God at .in v tune,” yet “the only begot ten Sou, who is 
in tlie bosom (»f the Falliei, He hatli declared Him” (.In i 18); 
and ag nil, “Haie 1 been so long with Jon, and hast thou not 
known Me, Philip? he that luth seen JMe hath seen the PalliiT” 
(Jo. \iv 9). 

Tlu^ IS the full Chiistmii dinelopmeut of Philo’s doctrine, as 
aiiplied to lIil “Fiist-hoin” heeoniing “flesh ’’ Hut there is not 
only no evitience that Justin quotes fioni .uiy wiitteii document 
exliihitiMg this development, but r.ithei evidenec to the contrary, 
tint liH tlfictnne of the Logos, though affef ted by the teaching of 
the Kpliesi.ni s( hool, had not yet betoi imlnieil with it. For, in 
s]»e iking of bajitism, he ealls attention to the fact tlmt, in that [ 
nU, C.ni IS mentioned onJu by the luum* of “God the Fathei and : 
Loid of the I'niverse, lor,” lie coiituiue.s, “no man ean utter the | 
nanif of Uje uieffahle Goii ; and if any one dare to say tlnat there is 
a li.iiiie he i-* incuialily in.id" (FirU Apohujij, Ixi ). Looked at lu 
tlie light ot the context, this W'ord Appuros, “ iiieiralile,” implies a 
(Oil' '‘ptio'i of the icvdation of God (hiough Christ hardly reaching 
tie* h \(*1 of the Ephesian doetrinc, W’hich teaches that, though God 
had never been .seen, He had been declared by the only begotten 
.Son, s) that wdioso had seen Hun had seen the Father. But it is 
in hiuiuonv witli wdial Justin says soon afterwards [Jb. Ixiii ), that 
Je^ns IS also Ctdled “ Ang(‘r' and “Apostle” (eompuie also Heb 
111 1) , and It liarmoni/.es well too with the dortriiie of Philo, that 
“ no moital thing could havL Ineri framed in the similitude of the 
Mipii*ine F.itln'r of the universe, hut only after the pattern of the 
SH. on 1 H(*tv, W'ho is the Woid of the Supieinc Being' {Sol uf ions, 
62 ; 

It ajipeais therefore that, although Justin knew certain 
traditions embodied in the Fourth Gospel, yet (1) it was 
not read in the church services of the di.strict in the satno 
way as the “ memoirs of the apostles”, (2) he did not use 
the Gospel an authoritative document ; (3) his teaching 
exhibits less of development than the teaching of the FouttjjjJ 
Go.spol. An inevitable inference follows that, if he knew^ 
of the existence of the Fourth Gospel as a document, ho 
did not believe it to be the work of the apostle John. 

^ Paul nowhere uses the word Logos to denote Clirist ; hut he 
uses the expression 6 \6yos rot Xpia-rov in one jilaie (Col. in. IG) to 
denote what is more coinnionly denoU'd by the Spirit of (Christ, the 
indwelling presence of Christ in the heart mamfastiug itself in word; 
Lu XXI 15, (TT^/ua tfoX ao^iay. 


The general concli&ion to which we are thus led by the Soi 
external evidence of quotations is that, althongh some of 
of the doctrine of the Fourth Gospel, expressed in words 
similar to the words of the Fourth Gospel, was probably 
current in the Ephesian church towards the end of the first 
half of the second century, yet it was not by that time ' 
widely used, if at all, as an authoritative document ; 
have we proof that it was so used ^till the times of 
Irenacus, t.^., towards the end of the second century, by , 
which time the Gospel was authoritatively quoted as a 
work of John; and those who so quoted it probably 
meant by “John” John, the son of Zebedee, the apostle. 

Internal Evidence, 

The Fourth Gospel compared with the Synoptic Narrative, 

— In estimating the Fourth Gospel as a history, we must 
necessarily attach a special importance to those portions 
in it which cover the synoptic ground ; for these will 
afford us the best means of judging Low far the facts of 
the life of Christ, as well as the language of Christ, may 
have been transmuted by the author. We will therefore 
first consider those parts of the Fourth Gospel which 
afford us an opportunity of comparing it with the Gospels 
of the synoptists. 

The first point of comparison is the greater scope of 
the Fourth Gospel as compared with the other three. It 
includes all past time in its prologue, and exhibits the 
incarnation of the divine Word as but one act in the drama 
of the universe. 

Nor is its scope in space narrower than in time. The 
limited scenery of the synoptic stag** — Galilee, Samaria, 
Juda3a, — is (in spirit, though not in letter) exchanged here 
for “the world.” As Philo tells us that the tabernacle 
figured the universe, and that the robes of the high 
priest represented [Mo$eSy iii. 12) the dilfcrent ports of the 
world, BO the High Priest of the Fourth Gospel, though 
sfieaking or working in a narrow province of Syria, is 
always regarded as ofliciuting at the altar stejis of the 
universe, and bearing with Him the destinies of humanity. 
“The world” is continually on His lips; and John the 
Baptist is made to proclaim, even at the very outlet of the 
Messiah’s career, that the Lamb of God will take away 
the sins, not of “the Jews,” but of “the world.” It is 
true that Judaism is uot ignored. Prophecy is constantly 
appealed to ; and the motive of the Gospel is undoubtedly 
to show that Jesus is “the Christ” (xx. 31), as well as to 
show that He is the Son of God. Yet nowhere in the 
Fourth Gospel is found any marked distinction between 
the Gentiles and Samaritans on tho^onc side and the Jews 
on the other, as if the former must be neglected for a 
time (Matt z. 5 ; Lu. ix. fi2), and as if the latter were 
entitled to priority in the offer of salvation ; on the con- 
trary, Christ is described, early in the narrative, as preach- 
ing to the Samaritans, and the Samaritan faith (far more 
general than the isolated case of the Samaritan leper in 
Luke) serves as a foil to the Jewish unbelief. “The 
Jews,” so far as they are distinguished from others, appear 
throughout as a nation with whom the writer has no 
sympathy, as the emblem of rebellious, unspiritual sceptic- 
ism.*^ Viewing the drama at a greater distance of time 
than the synoptists, and purposely withdrawing himself to 
a still more subjectively distant point of view, for the 
puiqiuse of unity and compression, the author almost 

^ llie i)UH<;a;;es iv. 22; x. 16; xi. 52, thoiigli they give a kind ot 
precedence to the Jews, yet treat of the pasaing of salvation from the 
Jews to the Gentiles, in the way of climax; and these two orihree 
passages (which occur in dialogue and not in narrative) cannot count 
tor anything against the forty or fifty passages wherein the author, in 
his own person, speaks of *^the Jews” us “ rnurmuniig,” “seeking 
to slay Jesus,” “ taking up stones to stone Hun,” and dways syate- 
iiiatically opposing themselves to Jesus. 
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oottipnilba. Vtm mltik^ an deieiibod, not mon 
wt ai|^ b ill 0aebdbK tka poat4arat»etun mitieb 
*i be diMdht dt fldM^r imoiig these not i angle 
<Me 'of enorauni. The aiement of meie wcmder (whbh 
eomei too praubentlp formnd, at least for a pupil iff 
Philo^ b the igrniq^ nliaole on the Qadarene) is oareftdlj 
aibonlinated to the s^bolical ai«m»nt, it is true that 
the whole Gospel breathes a sapstnatural atmosphere. 
Albongh the Logo% becoming "flesh” (L 14), is imme> 
dlat^ afterwards oalled Jesus (L 17) or the Son (L 18), 
and is nerer heaoeforth moitioned V be w^mii Logos 
throaghoot the whifle of the Gospel, yet b reality is 
atOl the Iiogos, rather than Jesus, that is described b the 
fbUowing pages. The Logos is neTor (as in Mark) "onable” 
to work miraoles, never liable to " marvel,” never " b an 
agony,” never (with the un^ exoeptba of the scene at the 
grave of Lanrus m whbh Mpaiw lavrdv, John xl 88) 
"sorrowful and very heavy;” the words l\<ot, Ikmv. 
tntKxfxytf/^iM occur repeatedly in the synoptists, never in 
the Fourth Gkwpel; the Logos "knows what is b man,” 
seas Nathaniel "under the flg>tree,” discerns from the flrst 
that one of the twelve whom He had chosen is " a devil ”; 
edwn He asks advice bom His foUowers, it is a mere form, 
merdiy " to prove them, for He Himself knew what He would 
there b not b the drama of the Fourth Gospel (as 
b Mark) aiw devebpmeat of thon^ or plan b the bief 
aeter ; be development mast be looked for b the drama 
taken as a vdiole* snd inolndbg the creation, the fall, and 
afl the preparation of the wmld for the coming of the 
Word as flesh ; but the life of Christ on earth is, b the 
Tourth Gomel, only one act as it were, b which tiie previous 
action of be drama b simply carried on and snstabed ; 
bewhob «f the future, Ebs destined “lifting up,” Hb 
death, Hb rising in three dayi^ all lb mapped out before 
the Savbnr, so that He walks b a known country and b 
li^t, whib all around, friends and foes alike, are stum- 
Imng or groping in the dark. In thta sense, therefore, 
it b true bat be supernatural element b even mure 

K mbent b the Fourth Gospel than b the synmtbto. 

b the mirades themselves are subordinated. Though 
frequent reference b nftde to the vast number of them 
(ii. 38; iiL 3 ; vi. 2 j viL 81 ; iz. K ; xL 47; uL 87; 
ax. 30), yet, not only are very few described, but even 
those few are described rather as "emblems” than as 
“ni^ty worka” It b remarkable that be word tnffuia 
("signs”), which the mrnoptisto almost always use in a 
bad sense (to denote be “ sign from heaven ” demanded 
brtiie Phariaeei, or the "signs” which be false Ghrbb 
shall erprk to deceive. If it wan possible, even be elect, 
Mk. xiiL 32), b tiie ve^ word nboted by John to 
dsseibe the mirades of Jesus ; wUb the wm iwdftm 
("mighty works”), whidi b the syncmtisto generally 
dlnotas the works of Jams, b never used in the Fourb 
'€|ospaL PvtOj, no donbt, the anthw may have felt that 
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bThTSTb l^heses, 

woodais end "oniions arts” (Aeb 
tile of the had ttwlied dWlls SM 

exoitbms past ntunberbg (b. 131 Aeeetwlw tjhe 
saber, thrafdt he makas mention of very awaiy iwiMKMb 
desoribae none but those which am obviontb ewbWkbtie. 
It has been stated above that the let IkMatie el'9fti|mi 
was not only written by tiie antiior of the Fonith OsqfMfe 
bat most be conaideied as a kind of postsoli^ W 
appendix, commending be Goapd to ba bordb 
mambobA batefoie, the important paaaage b the l^jdlwli 
(I Ja vt 81 whib dsBoribea be three wibeasae en eattb db 
breeb (or mirit), wabr, and blood, and baaiing b adsd 
that “ Uooa” ball probability hns (among otharpoisbli 
mannings) a'^erenoe to be enehamtio wbs, we balh 
not be aupiised that ba first miiads of all dsso ri bse 
bs changing of the water bto wine. Next la a mitadd 
axempUfying the power of ba word of Jeans, where bib 
is present (iv. SO, sad tf. iv. 41); bb ti» Maariah 
maaifeets (in the cote of be impotent man) thesnpsdMily 
of bs evn^owbg fountab ol life to the btannitWBt 
power of the pod of be law (v. 8) ; Chan conaa bti 
eudiaiistio feeding of be five bonaaad wib breed end 
fishes, whereb "be Lord gave thanks,” svxspombvwrev 
Tov Kvptov (vi 28), foUowedby the walking on be wetMh 
which is auo appended by Mettiiew end Mark to tim 
enoharistic mitede ; then be opening of be era <ff the 
blind by Him who was the Light of the wond (ix. 5 ) , 
tiie laiabg of Lsaems by Him who was the Baanireotbi 
wd the life (xL 26); and lastly, the miteenlbos diaiuM 
of flbea, taken at the command of Him who had anit Hie 
apostlea to be fishers of men, and to qpst the net d the 
gospd (xxi 6). 

In all base nsiretivsa, altbongh the common pee^ am 
exhibited as vnmder^tmbk, yet be impremion left on the 
reader b that, for the Word of God, aub worka ara 
matters of conna, snd only important beoaose of thdr 
bner spiritual meaning. Philo says (Ztft tf L 

88) that snb mirades as be prodnotion iff tiie water 
from the rock by Moacs and ba like are the epoiti 
(ireuyna) of God, snd not so realbr great or deserving of 
eenons attention as the revolutions of be pbneta. Tusm 
is no trace of “sport " b any of tiie worka of ba Word 
of God narrated by the author of the Fourb Qocpd $ yet 
both he end Philo agree b lookmg btou^ the letter of 
be narrative of every mirsde to the apiritnal ce s e n ei 
contabed b it, whib abna constitniea the impottaace of 
be act Now Fhdo, b speaking <ff the cmaaoii of Eve 
from the rib of Adam, dedera at once that the Utend 
meaning b fabulons {jui$QSn)i whetaea ha trseto bt 
emisiion of the water from tiie mb as hbtoriml, 
although he suggests, as a first ax^snstion, that posdUy 
there may have beem a btant spring b the rooL Yet 
Fhib proceeds to deduce hb spiritnal bferenoss as fiealy 
from what he daenis " febtibns ” as from what he daasni 
historical It b not necaasaiy to aaanme b the anthor el 
the Fonrb Goepd piedady the same bdiffwenoe to the 
distinction between spiritnid end hbtorieal nercative ; hot 
^ appcab oarteb Imt, b hb writings, as b Rifids, tin 
Instorieal b eubw d bat e d to the spiritnid. Not but that 
the pictinesque bddents of each mirsde reedve frian him 
fbe attention; but b sssnti te be for the most pert the 
pictureagnsnsSB raenltbg from the skill of e gn|dlb 
teseher, ratimr ban. frob bs memory of en sye-witMM 
Compere^ for example, Ifark'b wib John's aoeonnt off M 
feedbg of this iva thonaaDd. There b bss metier lif 
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irt, about Blaili’a detail than about John’s. John’s omis- 
sions and additions all point to one objecti the desire tp 
heighten the Logos and to subordinate the disci{des and 
the crowd. Mark begins by saying that Jesus had 
compassion on the multitude ; ” but the Logos, knowing 
beforehand “ what He would do,” determines His course 
at once as soon as He ‘^lifts up His eyes” and discerns the 
multitude. In Mark, the disciples come to Jesus beg- 
ging Him to send the multitude away; in Johi^ it is 
Jesus who first proves” one of the disciples with the 
question, Whence shall we buy bread that they may 
eat]” Then (giving a picturesque variety to the story) 
Andrew, as well as Philip, and a servant-lad (inufidpcoy) 
are introduced, the latter cariying the viaticum of the 
apostles. Tbe loaves, a new circumstance not found in 
the synoptists, are of an inferior kind, “barley;” and 
Andrew bases an expostulation on the smallness of the 
provision. After the command to “ sit down,” Mark says 
that they sat “ down on the green grass,” an epithet natural 
enough for a speaker perhaps, but inartistic, because too 
prominent, in a written narrative. John, on the other 
hand, turns a defect into an excellence, by judiciously con- 
necting the “ grass ” with tbe command to sit down, so as 
to enhance the forethought of the wise Master of the feast, 
who made provision for tbe comfort of His guests in the 
minutest details: “Jesus said. Make the men sit down. 
Now there was much grass in the place.” Lastly, in the 
synoptic narrative, the gathering of the fragments is the 
spontaneous act of the disciples ; but in John, the feast 
ends as it began, with the display of the wisdom of the 
Master, even in the smallest matters, “(lather up the 
fragments that remain, that nothing may be lost.” It is 
scarcely possible to deny that, in the symmetrical manner 
in which the story gathers itself around the Logos as its 
object and centre, the narrative of the Fourth Oospel is far 
superior to that oi the synoptists, and that many of the 
additional touches of the former are dictated by what has 
been happily described by Canon Westcott as “ an instinct- 
ive perception of symmetry in thought and expression.”^ 
The same remark applies to the other miracle which 
John has in common with Matthew and Mark, viz., the 
healing of the “nobleman’s” son.^ Every detail of 
difference in John heightens the dignity of the Saviour. 
In the synoptic account, Jesus offers to go to the house 
to heal the youth ; in John, no such offer is made, and 
the nobleman and his companions are accosted with a 
rebuke, “Except ye see signs and wonders, ye will not 
believe.” In the synoptists, the man is represented as 
living at Capernaum, and Jesus as entering Capernaum, 
so that the father sends but a short distance ; in John, 
Jesus is represented as remaining at Cana, while the 
suppliant father journeys thither in person from Caper- 
naum, a distance of twenty-five miles. In the synoptists, 
the father sends a message, praying Jesus not to trbuble 
Himself to enter his roof, but to “ speak the word only ; ” 
in John, the father piteously supplicates the Saviour to 
“Ck>me down, ere my child die.” In the synoptists, it 
is recorded that Jesus “marvelled”; in the Fourth 
Ghispel, He simply pronounces tbe authoritative words, 

^ The only points in which this narrative can he illustrated by 
Phiio’e remarlu {AUeg., iii. 58-8) on the manna are two or perhaps 
three: — (1) Aii Philo says that the soul is fed not by earthly food but 
by “words,'’ so the Oospel says that “words” are the eoorce A 
life (vL 63): (2) Philo, speaking of the mama, praises those who sed^ 
the food for its own sake and not for idterior advantage ; oompare ^ 
John vL 26 on the “loaves and fishes ;*W8} Philo, of^e ^ 

ohfeet of the miracle, quotea £zod. zv:. that I may.prove them;” 
tbia may posaibly, but not probably, illi^irate John vi. 6. * 

* It if here aasnmed (with Dr Sanday;‘^oier/A Ooapd, p. 100) that 
they are tiie aame. The assamption of their difference involves even 
greater difiknlties than tha aasiimption^ of their identity. 


“ Gk> thy way, thy ton liveth.” In the eynoptisl^, 3mm 
avails Himself of this incident to proclaim, almost as it 
it were (and probably it was) a development of His Woifc 
suddenly revealed to Him by His Father, tiiat many ot 
the Oentiles shall be admitted into the kingdom; 
in the Fourth Gkispel, which exhibits no development, 
these words w6uld necessarily seem out of {dace, mA 
are omitted. Contrast could scarcely be more oompl£e ; 
and it is not surprising that many cefinmentators, rather 
than identify sooh opposites, prefer to suppose that, about ' 
the same time in the life of Jesus, two men, both in high 
positions, had sons at the point of death, in the same 
lace (Capernaum), both of whom petitioned Jesus to 
eal them, children, and both of whom obtained from 
Him miraculous cure, performed at a distance^ from ^e 
two patients. To some, however, as to the candid author 
of The Avihorehip and Historical Character of the 
Fourth Goapely it will appear more probable that we 
have the same event, differently described. But those 
who accept the theory of identity ought to consider how 
much is involved in it For the defenders of the differ- 
ence of the two miracles are undoubtedly justified in 
drawing a contrast between them in almost every point 
of spiritual importance (Augustine, Ev. Jok, Tract,, 16). 
If, therefore, the Fonrth Gospel is historically accurat^ 
then (on the supposition of tbe identity of these two 
narratives) the three ^synoptic Gospels are historically 
inaccurate ; but if the synoptic narrative is historically 
accurate, tbe narrative of the Fourth Gospel must be 
considered rather a new dramatic version, than an inde* 
pendent historical account; and tbe s^me remark will 
necessarily apply to, and affect ohr estimate of, all the 
accounts of miracles in the Fourth Gospel. 

Gaining light thus from the comparison of the Fourth 
Gospel with the synoptists, wherever they occupy common 
ground, we shall find it useful, before proceeding to the 
summary of the Fourth Gospel, first to touch on the few 
remaining points which the fourth has in common with 
one or more of the three. Luke contains most of these. 
For example, if we accept the passages Lu. xxiv. 12, 
xxiv. 40, as being not interpolations, though perhaps 
additions made by the author to a subsequent edition of 
his Gospel, it will follow that, in the account of the resur- 
rection, Li^e and t John agree identically in adopting 
the traditions (1) that Peter “beheld the linen clothes 
laid by themselves in the sepulchre ; ” (2) that the Lord 
showed His disciples, after His resurrection. His wounded 
body in token of His identity. In both these c^es several 
minute details are added by Johq ; and this also applies 
to another importa^ incident which Luke and John have 
in common, viz., tne “entering of Batan” into Judas. 
Luke records it briefly in two words (xxii. 3), and makes 
the “entrance” oc6ur some time before the last supper; 
but John, in a far more powerful scene, reserves the 
“entrance” for the moment when the “sop” is banded 
to tbe traitor by the Saviour, and the disciples seated .at 
the last supper. Here again the incident is the same; 
but the treatment is veiy different. 

Tiie agony described^y Luke (xxiL 44, and, without 
Luke’s additions, in M^,xxvL 39 and Mk. xiv. 36, 36), 
when the Lord prayed that “the cup might pass from Him,” 
and when an “ angel ” appeared from heaven strengthening 
Him, may seem, at first sight, to have no counteqiart in 
John. And indeed the synoptic description of the agony 
jp ' (3ethseinanetJ|^not adapted for the Fonrth Gospel 
^]i||erted in an»|jj|^of that Gkispel it could not ffSl to 

S ^^upon os aimBHiut of harmony with the context 
eiwrtheless, a laHBt ble passage in John (xiL*27) 
appears to hm xesembbmee to the acoonni in 

jjfojrm • << Vaw is'^j KW' troubled.” Thus the Saviour 
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ftfows a confliet in iBis hAatt^ yet by the vwy 

Adib^t^iteoesg (at weD^as by 4he puhUoity) of the airowai 
tekea from it abmetbing of the intense and almost pas- 
sionate hnmanity of the synoptic narrative. Immediately 
after these words the Savionri in the Fourth Cbspe^ 
^Hberately suggests to Himself the synoptic prayer, and 
^peats it: ^'m^t shall I say? ‘Fa&er, save Me from 
ihishourf But for this cause came I to this hour.” At once 
triumphing over the-^rom the point of view of the Fourth 
Qospei — unworthy sug^tion, He exclaims, ** Father, glorify 
Thy name.” Upon tl^ comes the heaven-sent message, 
but not (as in Luke) an angel to “ strengthen ” one ** in 
an agony praying more earnestly; ” on the contrary, the 
voice does but ratify the Saviour’s utterance : ** I have 
Vbth glorified it, and will glorify it again.” Finally, the 
author adds, as usual, the babble of the multitude, as a 
fml to the all-knowing wisdom of the Divine Word : The 
people therefore that stood by and heard it said that it 
thundered ; others said, An angel hath spoken to Him.” No 
answer to their doubts and questionings is given by Jesus ; 
but we are left under the impression that the is 
uttered, neither by thunder nor by any mere angel of Gkid, 
but by the Father Himself. A soul “ troubled ” : a prayer 
to be saved from the trouble; the suppression of that prayer, 
after more or less of conflict, and the substitution of 
another prayer in' its place ; and lastly, a message or 
messenger (dyycXos) from heaven — the facts are much the 
same both in Luke and in John, yet how different is the 
treatment of the facts, and what a world of difference in 
the spiritual result 1 

Almost the only qgissage in which John adopts a few 
consecutive words of the synoptic narrative is the narrative 
of the anointing (xil 3-8). There is much less similarity 
between Peter’s confession, as recorded in Jo. vi. 68, and 
as recorded in Mat xvL 16; Mk, viii. 30; Lu. ix. 20; 
but the narratives appear to refer to the same event, and 
if so, the comparison between the two is most instructive. 
In Matthew and Mark the confession of Peter consti- 
tutes a tumiag:point in the life of Jesus ; it is the sign 
which convinces Him that, the seed of a living faith hav- 
ing been ftown. His work is now done, and that the hour 
of His departure is at hand: ^^Frorn that time forth” 
/Mat. xvi. 21; Mk. viiL 31) began Jesus to show unto 
His disciples how that He must go un£b Jerusalem, and 
suffer,” Ac. ; and accordingly the Lord prepares the dis- 
ciples with the greatest care, and even tenderness, for the 
all-important answer to the question which He is to put to 
them, Whom say ye that 1 am 1 ” and when the question 
is answered^ pronounces a fervent blessing on Simon, the 
son of Jona, but better called Cephas, a rock, whose faith* 


ful confession is the token of the laying of the foundation rhad received from them. It was a mere consequence of the 


stone of the new temple. If Jesus is to be regarded as a 
man, ^^who, though He were a Son, yet learnt obedience 
by the things which He suffered ” (Heb. v. 8), then in the 
whole synoptic narrative of the life of Christ there is not 
a more important crisis than this. But in the Johannine 
narrative crises are altogether out of place, where all is 
pre-ordained ; and instead of the tender qu^tioning, the 
inspired confession, and the fervent blessing, we liaye 
simply an almost casual appeal of the Lord to His dis- 
ciples, “Will ye also depart?” which, when a response has 
been made by Peter, is followed, not by a blessing, but by 
sad words conveying the assurance that the Word of Cod, 
who chose the twelve, knows aU their weakness as well as 
their strength, and cannot be surprnied either by confession 
or V *• J®BOS aiplwere^ Havh not I chosen you 

t^ielve, and one of you is a devf^i\ Both in the Fourth 
<3cspel and in the sync^tists (1^ xvL 23 ; Mk. ix. 33), 
immediately after the blessing of Fster, mentton is made 
of “Satan” or “Devil” To bless Peter, and to call him 


Satan” immediately afterweiNlai is consistent with thh 
human Christ descrioed by Mark and Matthew, ^e 
difficulty is avoided, in Luke, by omission ; but the Fourth 
Gospel, retaining the traditional men&>n of the word 
“ Satan,” or Devil,” directs it to Judas; upon whom else- 
where the Fourth Gospel (xii. 4-8) coucentrates the faults 
imputed by Matthew (xxvL 8) not to Judat alone but to 
all the disciples. 

Readers who may think that this last dislocation of the 
words of Jesus appears somewhat improbable should dou- 
sider carefully the patent instance which follows. In the 
synoptic account of the betrayal, Matthew and Mark 
represent Jesus as awaking the sleeping disciples (at tlie 
moment of the arrival of the traitor and his band), with 
the words, “Rise, let us bo going (fycipco^c, dycs/Acv). 
Behold, he that betrayeth Me is at hand ” (Mat. xxvi 46 ; 
Mk. xlv. 42), Luke alters this ; it is too human for him, 
seeming to imply flight ; and therefore he substitutes a 
command, in the second person, “ Rise up and pray, lest 
ye enter into temptation” (Lu. xxiL 46). But John, 
while averse to this change of the traditional words, 
neutralises their questionable effect by taking them com- ' 
pletely out of their context Accordingly, he places them 
between the discourse on peace in ch. xiv. and the ^1^ 
course on the vine in ch. xv., just at the point when we 
may suppose the Master with His disciples to be rising 
from the table, purposing shortly to pass quietly from the 
lighted upper-room where He had been celebrating the 
last supper down into the streets of Jerusalem, on His 
way to Gethsemane. Taken in this context, the words 
are free from all suspicion of haste or trepidation ; on the 
contrary, they betoken authoritativeness and decision. 
Rising from the sacred meal, and going forth to welcome 
“ His hour,” the Saviour says, — as if with the conscious- 
nesB that He is the High Priest of the World, going forth 
to celebrate the sacrifice foreordained before the founda- 
tions of the world, — “ But that the world may know that 
I love the Father, and as the Father gave Me command- 
ment, even so I do. Arise, lot us go hence (^yc£pc<rdt, 
3yu>fity iyT€vO€v).^* 

The entry into Jerusalem, the crucifixion, and resurrec- 
tion, are almost the only remaining events common to the 
Fourth Gospel with the syuoptists. > The entry is much con- 
densed, and closely connected with the raising of Lazarus 
(xii. 18) ; the lengthy account of the sending for the ass is 
passed over in the words — “Jesus, when He had found a 
young ass, sat thereon ”; and the acclamations of the multi- 
tude and the pomp of the procession are all omitted or 
lightly touched, as if the gleam of popular favour which so 
impressed the synoptists scarcely deserved the attention It 


raising of Lazarus : “ For this cause the people also met 
Him, for that they beard that He had done this miracle.” 
Yet in Matthew (xxi. 11), when the city asks “Who is 
this?” the crowd replies, “ This is Jesus, the prophet 
from Nazareth of Galilee” — making no mention of the 
wonder which — according to the Fourth Gospel — was the 
solo cause of the procession. 

After this, John omits the purification of the temple, 
which he has placed earlier, at the first visit of Jesus to 
Jerusalem (ii. 16),i and passes rapidly to the last supper. 
Here, as is well known, there are great difficulties in recon- 

^ The purification of the temple, placed uk ChrUt’s first public act, is 
as suitable an introduction to the life of Christ in the Fourth Gospel 
M the sermon in Kacareth is to the life of Christ in the Third Gk)spel. 
In Luke (the Gospel of mercy), the proclamation of the ** healing of 
the broken-hearted'* to His friends at Nazareth; in John (the Gospel 
of the Word of God, in which the words Ix*ds, ^XtarF, tnrkvyxt^iCofm, 
so often repeated by the synoptists, are altogether absent), the purify- 
ing of the temple of God,— is the most appropriate oonuneneement 
of the Savinnr'i nubile woik. Besides^ the prophecy of Haliehi 
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•iSiw Hm MMoat of the Foarth G«q[wil with thot of thi 
Iatfaa«7noptutetholaatM^peru(q>pu^^ 
Im MMovsr, in which the Lord beqneeUiee Himiwf to Qife 
AB Aeiraacrifice, giving thmHiB body and Uood; 
, in John the last eapper, so far as he deeeribes it^ is meodiy 
last meal shared by the Master and His d^I)kN^ at 
which He washes their feet, and exhorts them to hiunility, 
patience, and peace ; and it is expressly deeodbed as beii^ 
^before the feast of the passover” (John xiiL Again, in 
the synoptists, Marie placaa the omcifixion at the thM hmir 
(9 A.M.), and the darkness is made by all the synoptists to 
last from 12 to 3 p.il j bat John (who is dsacribing in the 
omcifixion the sacrifice of the paaaover, the alanghter of the 
Lamb of Gk>d which waato take away theaina of the world) 
naturally plaoes the crucifixion later, in order that the Lamb 
may be slain between the two evening!,’’ as prescribad 
in the law; and therefore he does not place even the 
delivery cf Pilate's verdict till the sixth hour, 12 o'clock, 
snd the omcifixion, conseqaentiy, later still Tlie symbol- 
ism which prevails in the Fourrii Ooepel may incline ns 
generally to accept die lynoptiats' narrative in preference. 
Bat there are special reasons why, at a very early date, a 
aii^t misunderstanding, among Ikt Gentile chtuches, of 
Jewidi custom and of the common tradition may have 
led to an erroneous supposition that the last supper 
was the pasaover meal ; and the explanation suggested 
by Oanon W^estcott (Introd^ietion to the Study of the 
Ooq^ p. 344) seems a very reasonable one. In this case, 
thei^ore, the fourth Gos^ most have the credit of die- 
sipatang an error whidi had very early crept into the 
qrnoptio narrative (ruunely, the insertion of the words 
**The first day of nnleaven^ bread,” BCat xxvL 17 ; ML 
xiv. 12 ; Ln. xxiL 7) ; nor is it at all unlikely that this 
rectificadon came from the apostle John himselL But aa 
regards the hour of the cmcifixion, it seems more likely 
tw the account of Mark is correct, not only because it 
leaves more time for the burial before sunset, but also 
becanse the later hour implied in the Fourth Gospel appears 
BSturally suggested by die same symbolism which after- 
wards finds in the woonded body of Christ a fulfilment of 
the two prophecies, ** A bone of Him shall not be broken," 
and ^^They diall look on Him whom they pierced." 

Passing now to those details of the cracifimon wherein 
the Foordi Gospel differs from the synoptists, we find in 
almost each case but one motive — to enhance the majesty of 
the Saviour. Even in the arrest of Jesus this motive 
appears. The synoptists tell ns that He was arrested by 
a ‘'crowd" (^yXos), servants, sent apparentiy from the 
houses of (irapa Mat; diro Mk.) the chief priests and 
elders ; and aa the moon shone at the full, so brightly 
diet the disciples could disoem their Master from some dis- 
tance (a stone’s cast), and perceive His agony, as well as 
hear the words of His prayer in the atillness cd the night, 
they do not think it necessary to make mendon of ^‘lights" dr 
** torohex" The Fourth Gospel describes how the “ cohort " 
of the citadel of Antonia is called on^ together with the 
Mrvants of the priests, making up in all, if the whole cohort 
is meant, five or six hundred men; and these approach, not 
^h swords and duba" (as Mk.), but with ** torches and 
lights and arms." Jesus goes forward to meet them, and 
inte^idly declares that He is the person whom they are 
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Herod ; but dua is tk iMocdante with hi# fited Wgm t 
while by no jpoeafili neglecting gvaphio wed ipSetwraiq^ 
detail— to ignore ell pel^ local dihtinctms, and to mm 
none bat large and deair ondineaonhiswvaa. BomeiiMl^ 
<< the Jews" alone iqmear round Christ on the efcage ol U# 
drama; not one of tte Herods is so much as once 
tinned from the beginning to the end of it The irony of 
providence, by which PiliWe*is made to proclaim diet Jesua. 
la **King of the Jews" (xix. 20), reminds ns of the eimilar 
irony hy which Omimh^ not speaking “of huneelf " bxt 
inspired by God, is forced to publish the saffering ot the 
Sanonr (xL 51); and both pasrii^ are quite in the manner 
of the Fourth (^pel So also is the very natural applioa* 
tion of die prophecy, “And for My raiment did they cast 
lota," to the s eaml oss tunic of Christ Eemembering what 
stress is laid by onr ^anthor^s teacher, Philo, on die high 
priest’s garments (Jfosrs, 14; Dreamif 37), which “represent 
the universe," we shaU readily perceive that while the 
outer gaxment of Christ is freely given to the four quarters 
of the world, the inner eeamless tunic (xit^}» that whidb^ 
He wears next to His heart, b not to be rent^ representing 
as it does the regenerated world, “those who receive 
remission of sins through Him" (Dialogue Hv,).* 

The Motive of the Fourth Goa^ iUuetrated hy the Firet 
Epietle of John , — It has been said above that die Ist 
Epbde of John b moat closely conn^rted with the Goepel 
The connexion b so dose, in thought aa well as in fan- 

ra dlat the former may almost be called a anminaiy 
latter. In the Episde, even more clearly than in 
the Gospel, we see the author’s habit of djBaUng radier 
with elements than with nations or individnalx With the 
exertion of the illustradon of “Cain," wliich he possibly 
borrowed from Philo (who uses Cain and Abel to denote 
the earthly and the iroiritual principle. Sacrifices of Cain 
and Ahelf 1), he prefers to dbpense with persond iUna- 
tradous of principles. He does not, like i^nb speak of 
Abraham, or Hagar, or Sinai, or Isaac, or Melchbedek, ot 
the Jews, or the Gentiles ; but of the world and the flesh, 
the water, the blood, and the spirit, light and darkness, life 
and death. In the Epbtl#, aa in the Gospel, we see the 
rejection of Christ explained not as a casual outcome of 
individual caprice or wickedneei, but as an inevitable residt 
of the eternal antagonism between light and darkness. In 
the Epbtle, as in the Gospel, the author insists that th# new 
commandment of Chi^tto “love one another" b really an 
old commandment which men have had from the beginning : 
a commandment as old as the promptings of the LigU 
which from the beginning has “lighted every man coming 
into the world," — an old eomman^ent only so flsr ms^o 
new as it has l^n broug^tbome to the hearts of men with 
a quite new intensity the manifestation of the incarnate 
Love of God. In the Epbile, aa inthe Gospel, it b re^ 
nbed that the antagonbm between the world and the spirit 
oetween light and darkness, must go on withont ttehe till 
one has prevailed; and ea<^ man must take ^one or other 
aide, putting away aU hope of compromise. There are two 
principles, says lUhi^ coutraiv to and at variance willi one 
another,— the one rq^sastea by the God^loving Abel, the 


pilots rise that the Fourth Cloqpel b the fint to give the somafe 
Bsme, Mslohni. In the same way tie Asia FiM te the first 
give tbRjinsi of ffis two^fctees, Dynai sad (kslaa ^ 

< O^&eFtotanJi CtepelKisdiBtlageiriiMbten^ 

pioiorlhed sxttui^m|tor ttehlgh piblitoathodsyeCsilteWiu^ 
and see alao raioMjjjpsii, i7>| siri smdsny adb Milo’s otesiu 
that this giodr Is 






Wy IMjlWjDW^^ liMI&f WiPwll PUttv ]tt0Mbl IMI M iwiun* 

WtaOMRif **^iip^lfc&ftortibl» for tnamim 16 dwdi 
ior 6nfr togtdMNr/ b fnmijty Hii amn^ waj does alir 
imu^ iBoiiMtai Hm mm Mttigomsm tiie aama pmon- 
aH^: *^Nat m OaUi« lAa was of that widced oiie» aad 
fbW jiiihvotliai. Aad Wharafore djewhehiiot Beoaaaa 


awti works ware 0 VII and his brother's ri^^teoiii aod 
^ mbpmg from Ihe nnfamiliar meth^ of personal 
•tsatfam into Ut habitual langoaga about prinoiplea or 
maatii he sttbstitutas for Chto the wiMrld,” and for 
el the ^*bhildren of Chd,** andbids his readers ^^manrel 


nbt If the world hate yon.” 

In this continuous strife between light and darkness the 


fietoiy is to be gained by faith, — but faith supported by 
ij^toesses; and we read in the Epistle that the object of 
our victorious faith Is ^He that came through (&d) 
water and blood, Jesus Christ ; not with the (iv np) water 
only, but with the water and the blood ; and the Spint 
is mt which beareth witu^ because the Spirit is truth ; 
bacaoss they that^bear witness are three, the spirit (or 
breath, ri mmvfui) and the water, and the blood, and the 


three are united so as to make up the one ** (tit ro h tZcrt) 
(1 John V. 6^). 

Passing over many^ differences of interpretation, and ask* 
bg, What is the meaning of the water and the blood) we 
turn to the Gospel, and, in the account of the crucifixion, 


we find (xix. 34) especial stress laid upon the fact that from 
the side of Jesus ** there came out blood and water ; and 


he that hath seen hath bom witness and 

bia witness (fjMfrvpia) is genuine (dAi^ci^), and he knoweth 
t^t he saith true, timt ye might believe.” lu what sense 


is the *‘blood ” here tabs understood ) As noorislung 1 or 
as cleansing) Almost certainly as cleansing; because above, 
in tbia very Epistle, the blood of Jesus is described (L 7) as 
deausiog us from ^ sin. Inferring, then, that the blood 


signifies a superior purifying or baptismal influence, we 
necessarily infer simultaneouuy that the water signifies an in- 
ferior baptisDoal influence. Two purifications are mentioned 
in all the four Gospels, an inferior and preparatory, and a 
superior and final : the former is the baptism with water. 


the latter Js the baptism with the Holy Spirit^ or (as in Lu. 
iii. 16) with the Holy Spirit and fire (qf, also Lu. xiL 49). 
But the conception of ** baptism with fire,” — though it is 
based on Ae earlv history of Israel c(NunL xxxL 23), and 
appears oocasionally in the shape of a ** fiery trial” of faith, 
as well as in the fiery tongues of Pentecost — was soon sup- 
planted by one of two other conceptions, either sprinkling 
with sacrificial blood, or baptism with the Spint This 
higher purification, or •baptism with blood, Jesus brought 
into tile world. He not only came working by means of it 
(&d with gen., as above in the passage quo^ 1 John v. 6 ), 
hut also, in a certain sense, in it (h^). That is to say, He 
himself underwent the higher baptism with blood as well 
as the lower purification With water, which He received 
from John the Baptist Can ye be baptized with the 
baptism wherewith I shall be Imtized)” — ^He said to the 
sons of Zebedee (Mk. x. 36). The agony in Qethsemane, 
which was that mq^tism, was typified V Luke in an exudor 
tion of ^ sweat, as it were great drops of blood falling down 
to the ground” (Lu. zxil 44). But this baptism was 
adarcely puUic enough to be a snfficieut fulfilment of the 
prop^y which predicted that In that day there shall 
oe a fountain opened to the house of David, and to the 
Inhalfitants of Jerusalem, for sin and for nncleanness” (Zech. 
xiii 1). When it became recognised that the Lord was 
tiiuit'* fountain,”* and that Hia blood, was the deanai^ 
•tresiin, then the piereiiig of Bis aUha and the visible emis- 
aio^ ol the puriq^ from the wound beoame an 
•iseliwsoMdittostlpeoeaeatyt^ porifica- 

Ifon, nnd the typo of % wm ot aptintdiiig, saj^gedied 


perhapt by LiriMi in Ua deset rip Umiof the agony, fell itito 
ti^teUckpound, being auppbnM hythbmeoe natural 
of the piemd side. ; 

Such a tm would all tiiemova ooasaMd ftadf beoanie, 
without it, tile omoifiaion mi^t aliiiOatadMn ineofoplate. 
The mere pierdng of the hands and the isetkfii^snam an 
insufiSdent fulfilment of the prophecy of the ^^fowtofai^jatid 
besi^ since emoifixiem was genenmy a lingarbm dtatii es- 
tendlng over many hours, and since the body of JasaOtWas 
taken down on the same day on which it had been attadhoA 
to the cross (and, according to John, only ihrsa or foor 
hours after the commencement of the oradflxiota), the f i ce t d 
of His death, without the spear wound, migU seem to 
justify the statements of those who maintidned thet Onid 
never died at all, and that He was a aum only in appuaesj 
anoe. Therefore, as a proof of His humanity and of tilie 
reality of His death and sufferiDgs, no less than as e 
fulfilment of the prophecy of the ** fountain,” it waa 
natural that the latest Gospel should insert, and that tha 
church should readily accept, the witness throui^ blood 
as well as water, which is so emphatically rdated by tha 
author of the Gospel, and here appealed to by the authoa 
of the Epistle. 

But the question remains, What is meant by the oon« 
nexion of the water and the Uood with the bream or spirit 
— They that bear witness are three, the breath (or apmt),^ 
and the water, and the blood” ) Philo may tlmw ligot 
both on the number and on the nature of the witnessea. 
Only to earthly matters did the mle apply that ^ in tha 
mouth of two witnesses shall every word be established 
heavenly matters required, so Philo teadies, wit> 

nesses” (fiytoK 81 Tpayfia ioKifM^trai 81 k Tpwm fMfniipw¥f, 
FoBteriiy of Cam, 27). He also calls attention to the fact 
that Moses declares with apparent inconsistency (1) ia 
Leviticus (xviL 11 ) that blood is the essence of life, (2), 
in Genesis ( 11 . 7) that breath is the essence of life ; and ne 
reconciles the two statements by assigning to men two kinds, 
of life : ( 1 ) the irrational, whi(^ they have in common with 
beasts, which life has for its seat ( 2 \axc) blood ; ( 2 ) the 
rational, which flows from the fountain of reason (Xcyudjft 
iryyy 9 ), which has for its seat breath (or spirit), **n^ 
(mere) air in motion, bat a kind of type and impress of that 
divine power which Moses calls by a name especially djK 
propriated to it (fcvplu Mfian), image (of God)” (TAo^ 
Worse plotting, Ac., 23). Elsewhere ( WAo u the Meir, 11) 
he says that blood ia the essence of the entire soul, bnt 
divine spirit {wv^ijm Oewy) the essence of the dominant 
part of the soul. On the metaphor of the water also PhOou 
throws light Water and earth, he says, represent tbe origin, 
growth, and maturity of the hnman body ; eonseqnentl^, 
he tells us, purification by water is that pNliminary recog- 
nition of one’s own nature (**know thysdf”) which is re- 
quired from those who aspire to the higher purification. 
Hence purification by water, he asserts, was wpolnted by 
the law as a preparation for tha pniification by sacrifidd 
blood ; and brace the Sacred Word, thought meet that the 
high priest, whenever he purposed to pem>rm the sacrifices 
ordmned by law, should previously sprinkle himself with 
water and ashes (Dreame, 86 , 37; Th^ whp offer Saerijiee, 
1, 2 ), . 

If now we oonld find in iho Gospel narrative of the 
crncifixion some mention aim of the breath or spirit, 
nothing would remain wanting to make up the triple pun 
ficatioii and triple witnm mentioned in the Epistle, of 
'*the spirit and the warn gfidi the blood.” Such a men- 
tiou is probably intended in the willing surrender of the 
“breath” or “spirit,” wUok is mentioned (xix. 30) in the 
Fourth Gospel alone [Mk. i(hrvev<r€, Mat d^Kc , Luke 
(xxiiL 46) who oomei nearest to John only descii^ the 
intention, not Ifbe foot, wupardfcfuu}: “ Be bowed His head , 4 
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attd gate up Hfa breath ” (or spirit). Thus the meaning 
b«jl Ul the Oospel and in the Epistle appears to be the 
aarae. (1) Jesos took unto Himself not only (a) the dead 
fleshly nature of man, typified by water, but also (6) the 
life and passions of man, typifi^ by blood, and (c) that 
higher life of man (in virtue of which he is descrll^ as 
made in the image of Ood), typified by the spirit (2) In 
these three departments of existence He made three several 
sacrifices, pouring forth (a) water and (b) blood from His 
side, and giving up (c) His breath as the last sacrifice of alL^ 
(3) Thus these three sacrifices betoken three several puri- 
fications: — (a) the purification, by water, of the body in 
baptism; (b) the purification of the soul by the death of 
the lower nature (what Paul calls ** the old man”), which 
partakes in the death of Christ ; (c) the purified life of 
the soul rising from the dead through the Spirit, and 
living with, and in, the risen Saviour. The two latter 
purifications are two phases of the same (the former im- 
plying dying in the blood of Christ, the latter rising again 
and living in His Spirit) ; but there is sufficient difference 
to warrant a distinction. (4) These three purifications go 
to make up the one perfectly pure and ideal purification 
and sacrifice for sin, which is the Lamb of Gk)d, the Word 
(ccs TO ^ chriv).* 

Stress has been laid upon this important passage in the 
Epistle because it appears to be a key to much that we shall 
find in the Gospel It reveals an exaggerated notion of the 
importance of baptism with water, against which the author 
feels compelled to contend ; not by water only, but by 
water and blood.” Somewhat in the same way Paul uses 
not water but earth (Philo using water and earth) to con- 
trast the natural man, the mere living soul,” with the 
lifegiving breath, or spirit ” (1 Cor. xv. 45, 47). But 
that which distinguishes John from Paul is the use of 
mystical imagery, arranged with a certain numerical 8ym> 
metry. Sometimes the imagery is dual, when it describes 
incompleteness, such as the conflict between the world and 
the children of God, between liglit and darkness, between 
God and the devil But in other cases it is triple: 
he appeals to three classes, the chQdren, the young men, 
the facers ; contending against three enemies, the lust of 
the flesh, the lust of the eyes, the imposture {&ka(qv€ia) of 
life ; and strengthened in their faith by three witnesses on 
earth, the water, the blood, and the spirit — all of which 
dimly tends towards that other triple witness which has 
been inserted in the Epistle by later scribes (v. 7), the 
Father, the Word, and the Holy Spirit. 

If we could be sure that the Second Epistle was from the 
same pen as the First, then the veiy great probability that 
the ‘'elect lady” and the “elect sister” (2 John 1 ; ^.13) 
represent two churches might prepare us for similar per- 
sonifications in the Gospel; yet as this personification 
is disputed by some, we must not lay much stress on 
it^ Nevertheless we have seen enough of the nature of 
the Epistle to be prepared (iu passing to the larger work 
by the same author) for a Gospel of types and symbols, a 
Giospel of selection rather than of continuous narrative, a 
Gospel in which principles on a large scale rather than indi- 
vidual characters shall be represented, and in which light 


^ A tomewkat similar compound sacrifice of blood ’* and mind 
is dsseribed by Philo {AlUg., ii. 15), who represents the High Priest 
as “ havihg pnt off the robe of opinion and fancy, and as coming dis- 
robed into (the Holy of Holies; to make an offering of the blood of 
life (min’s! rh tJfUi) and io oteM as incense all his mind, 

to the Ood of eslratioiL “ • 

* Vo doubt these three sacrifioeB are alsd obQ^ej^ted, in the anthorie 

mind, wlrii Ihe three gifts ; (1) the water np into everlasting 

life ; (2) the wine of the Lord's blood; (3) flie spirit which He breathed 
into the eonls of Hie diiciples. 

* Dr Lightfoot (Col ifi. 12) aooepU the penonificatUm in 1 Pet v. 
13 Si “ pvebably ” intOBded. 
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and daxkttsn, death Imd life, Ae wofd and ilie llm 
^water and the spirit, and the epirit and the bbed^ ebtii 
play no inodnaidimble part^ 

Analyne of the Fourth GoepeL 

As was to be expected from a writer convereant with 
system and thought which, for brevity, we call the sdiffl 
of Philo, the prologue of the Gospel of^ns with a protest 
against Philo’s dootnne of an impersonal or quasi-impersonal * 
I^os. The Logos or Word is at once declared to be 
(I 1), not the mere instrument by which the world was 
made, but the companion of God, and Qodj a lights 
from the beginning shining in durkness, received by some, 
to whom power was given to be bom of God, but rejected 
by others who were the children of the flesL Jolm tflb 
Baptist is introduced, in marked distinction from the 
Word, as a “ man not the Light, but a witness to the 
Light ; and the Baptist declares at the very outset of the 
public life of Jesus (L 16} that, though, the law was given 
by Moses, the gifts of divine grace and truth came through 
Jesus, and that He, being the only begotten Son in Ihe 
bosom of the Father, has manifested the invisible God to 
men. The baptism of Jesus by John is omitted ; but John 
bears witness to the visible descent of the Spirit upon Jesus, 
adding that it “abode upon Him,” and he bears record that 
his own baptism with water is but to prepare the way for 
Him who will baptize with the Holy Spirit ; and that He 
on whom the Spirit thus descended is the Son of God, the 
Lamb of God that is to take away the sins of the world. 

Here, then, at the very outset, we see the thoughts, and one 
may almost say the dramatie pereoi^t of the Epistle re- 
introduced in the Gospel — flight and darkness, the word and 
the world, the law and grace, the Father, the Spirit, and 
the Son. The three grades of purification are not as yet 
mentioned; yet there is perhaps a side-reference to them in 
the three grades of the world, t.e., of impure existence, 
which are alluded to in the contrast between those who 
are born “of God” (i. 13) and those who are bom (1) 
of blood, (2) of the will of the flesh, (3) of the will of 
man. 

The narrative of the calling of the disciples implies nn- Oalling 
mistakably that this book is not to follow the common of the 
tradition, nor to be a complete narrative, but rather a selec- 
tion ; for it only narAtes the calling of six of the twelve, 
and one of these, Nathanael (significantly described as a 
man of Cana, where two out of the eight miracles in this 
Gospel are to take place), is so far from being universally 
identified with one of the twelve that Augustine excluded 
him from the number. The earlier lllsmes are mentioned in 
the same order as in Bapias (see above, p. 820), and suggest 
the inference that some of these apostles, or their disciples, 
dwelling in the neighbourhood of Ephesus, furnished some 
of the materials of which the Fourth Gospel is composed. 

Two points are farther to be noted in this narrative. (1) 

In Older to enhance the dignity of the central characto, 
the writer causes the inferior characters to revolve around 
Jesus, conversing with and questioning one another, doubt- 
ing and erring, tefore venturing to obtmde themselves upon 
Him (see, besides this passage, iv. 27, iv. 83, vii 27, 40-* 

43, xL 16, XL 20-22, xiii. 24^ xvl 17 ; and note 

how, both in xvi^ and in other passages, Jesus, after the 
manner of a king,^^ea the initiative in addressing His ^ , 
ciples, instead of their bringing their difficulties to Him W 
bidd^ os they do for ^the most part in the aynoptisti) 

'*IV^merictity]imicrt;^thkt pervades , 

nised bj^bnem Westoott, wEo sees **tb>ee pain at idess ” 
through the worii, aqd “seven witueiies” oonespoodiiig to the e&ea 
timee repeiM “I sm” (vL 35 ; rifi. 12; x. 7 ; x. 11; xl ^ ; izlT« 

6 ; XV. 1), end to the seven “sijpis*’ 0 ^ Christie ministry on 
followed by one “sl^” ^ihe mm CMit. 
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(2) Th 9 second point is the error of Pkilip in sayins^ ‘^We 
have fo^d Him, of whom Mo|B 8 in the law, and t£e pro- 
phets, did write, Jesus of Nasareth, the son of Joseph ” (L 
45). Philip introduced with this slightly pompous and 
erroneous statement — ^in a kind of irony highly character- 
is^c of our evangelist — seems intended as a contrast to 
t^humiliated and wiser Philip of the fourteenth chapter : 

Ave 1 been so long time with you, and yet hast thou 
,not known Me, Philip 

The next chapter (ii.) opens with a sign,” of which the 
symbolism is obvious.^ The water changed into wine 
evidently typifies the substitution of grace for the law. It 
was a common metaphor among the Jews to express the 
superiority of the* oral tradition to the written law by 
sajiing that ‘‘the law is water, but the words of the 
scribes are wine” — a metaphor that exactly recalls the 
words of Origen about this very sign : “ Before Jesus the 
Scripture was water, but from the time of Jesus it has 
been made wine for us ” (Comm, in Ev, Joann,^ xiii. 60). 
A somewhat similar comparison of old wine and new wine 
had been adopted by Jesus Himself to illustrate the differ- 
ence between His teaching and the law of Moses. The 
identity between the purifying blood of Christ’s sacrifice 
and the nourishing blood of His sacrament is understood 
even by Justin independently of the Fourth Gospel, and | 
would be a natural inference from the Messianic prophecy 
(Gen. xlix. 11), which identified the cleansing stream that 
was to purify the robe of the Messiah with the blood of 
the grape, declaring that He should “ wash His rube (t>., 
as Justin explains it, His church) in the blood of the 
grape.” There^re, in changing water into wine, the 
Messiah is, by His fir^ sign, striking the key-note of all 
that is to come, indicating the object and nature of His 
work, viz., the supersession of the law oy the gospel, and 
the introduction of a new spiritual nutriment and puri- 
fication, which shall at once cleanse and strengthen and 
gladden the soul-— all this to be effected by and in Himself 
through His blood.^ 

The prediction here made of “the hour” when the 
“ blood of the grape ” should stream from His wounded 
side is at^onco followed by a second similar prophecy. 
After leaving Cana for the passover in Jerusalem (where 
He purifies the temple by expulsion of the money-changers ; 

^ It is true that the Kyniholisni of this “si^” is not indicated in 
the text in the same clear manner in whicli the symbolism of the feed- 
ing of the 5000 IS avowed (vi. 82, 83) ; but there is a clear reference to 
it in the words (il. 4) “Mine hour is not yet come,” which seem to 
look forward to the hour when the “blcKsl of the grape” should 
stream from the wounded side of Jesus. It may be necessaiy to point 
out, at the outset of this analysis, that the language of the« Gos^iel 
may naturally have been affected, not only bv the thought and lan- 
guage of Philo, but also by what was callea the “ Asiatic” style, 
which was prone to metaphor and symbolism: see Lightfoot’s Ufala- 
tianat p. 862, where we And that Polycrates, bishop ot Ephesus (bom 
or converted about 180 A.D.) described John (probably metaphoncally) 
as a pnest, wearing the teiraXov or high priest's mitre, and speaks 
of Melito as a “ eunuch,” meaning merely that Melito devoted him- 
self to Christ (“ propter regnum Dei eunuchum ”). It is noteworthy 
in this context, that the Epistle to the Ephesians is the only Epistle 
that appears to contain an extract from one of those early hymns which, 
as Pliny says, the Christians used to “ sing to Christ as a god,” and 
this hymn, as is natural, deals in metaphor: “Awake thou that 
deepest, and arise from the dead, and Christ shall give thee Ught” 
(Bph. V. 14). Probably from some such Asiatic metaphor (that **John, 
though dead, still breathed in the church”) arose the tradition, of 
which mention is made by Augustine, that the earth over the apostle's 
body still rose and fell with his breath. 

8 This narrative may be abundantly illustrated from Philo. (1) He 
speaks of “tho veritable High Priest,” who pours forth a libation of 
“ pure wine, namely himatHf*' (Ik Somniis, ii. 27) ; (2) he connects this 
High Inest with the Loges by describing the Logos as a priest having 
fSsr his inheritaacs the Etenial (rh> 6yra)t a ‘priest of the most high Qod 
(see nlio Ik Smniu, L 37) ; (3) hjj spoaks of this priest (under the 
type of Holehisedek) as substituting wine for water : “ Melchiaedek 
sbi^ bring forward wins instead of water, and give your souU to 
drink” (JLUegoriM, Ui. 26). 


ftee above, p. 827), Jeans answers the request of the Jew^ ^ 
fora sign with these words, “Destroy this temple, andi4p 
three days I will raise it up.” It is added that He “ spake 
of the temple of His body.”^ It is interesting to note 
four different stages of development in the expression of 
this prediction. The synoptists Matthew and Mark de- 
clare that a very similar charge (differing only in “ I will 
destroy” and “1 am able to destroy,” Mat xxvL 61 ; Mk. 
xiv. 58) was brought against Jesus by false witnesses ; and 
they give us no hint t^t the witnesses erred by a simpla 
and natural misunderstanding. Luke, however, who not 
only wrote after the destruction of «reruBalem (when it 
would be a common saying that the Lord Jesus had 
destroyed the temple), but also modified his Gospel in 
many respects to suit it to the requirements of the changed 
times, makes no mention of any false accusation. lo his 
subsequent treatise of the Acts he goes a step further ; for 
there the accusation is repeated (Acts vi. 14), and not 
denied. Now, lastly, the author of the Four^ Gospel 
adopts the charge as in the main a true one, or at all events 
as an inevitable misunderstanding in which His disciples, 
as well as His enemies, participated. At the same time, 
this prophecy, like the symbol of the wine, prepares the 
way for Christ’s subsequent doctrine (xiv. 23) that every 
man is a temple of God, and that He Himself is that 
Temple in the highest sense. This doctrine had been 
taught even before Paul by Philo, who scouts the 
thought of preparing for the Supreme a “ house of stone or 
wood,” and declares (Cam and his Birtky 20) that the 
invisible soul is the terrestrial habitation of the invisible 
God. Yet though Philo’s language may have influenced 
the language of the Fourth Gospel in such passages as xiv. 
23, it is most certain that this doctrine is a necessary 
inference from the teaching of Christ Himself, who 
taught us that tho body must be “full of light” There 
is therefore no essential misrepresentation in this intro- 
duction of the Pauline doctrine of Christ the Temple or 
Church. 

* Au inference has been drawn Irom the wonhs TaerfftpdKoyra icol 
Irciriv 6 yabr otros (n. 20), that because tho year so indi- 

cated would be the saiiiu year as that assigned by Luke to our Lord*! 
coninienceuient of His jmblic work, therefore, by their coincidence, 
tho two Gosiiels mutually HUp]>ort each other. But it seems natural 
that the writer of this Gospt'I, an educaled Jew, should know both the 
date of the commencemeut of the teiii])le and tho date as given by 
Luke of the commencement of our Lonl’s ministry; and it seeroe 
chaructenstic of the author, by details ot this kind (and especially by 
numbers), to add picturcsquencHs and realism to his narrative : qf, the 
200 pence (vi. 7), the 200 cubits (xxi. 8), &c. However, it must 
not ^ forgotten that Origen (Cortm. in Ey, Juann.^ x. 22) throughout 
his loug tUscuBsion of this passage aKHiimes that the meauiiig is “ iu” 
not “ dunng ” forty-six years. And this seems to be the natural trans- 
lation of the words — ** tho temple was built in forty-six years ” (although 
the dative may bo used for duration of time, the aorist hardly permits 
the English version); and it so, tho author is under a mistake in sup- 
posing that the temple was completed. Yet fi’om this passage (ii. 20), 
and from other indicAtions of a knowledge of Jewish customs, Mes- 
sianic expectations, and the geograjihy of Palestine, it has been in- 
ferred that the author was a Palestinian Jew. A stronger argument 
is the author’s preference of the Hebrew rather than the LXX. version 
of therOld Testament (Canon Westcott quotes vi. 46 ; xiii. 18 ; six. 
87), which certainly shows either that he used the Hebrew venlon 
himself, or that the Ephesian doctrine was hosed u]X)n that version. 
Tlie knowledge of the country does not seem to exc^ what might be 
attained by any Alexandrian Jew who had syient one or two passoven 
in Jerusalem and had travelled for a short time in Palestine ; and the 
geographical argument has been unduly strained by such suggestions 
as that a ** minute knowledge ” of the relative positiaas of Cana and 
Capernaum is implied in the expression “ He went down ” (ii. 12). Tlie 
some argument would show that the author of the book of Janali had 
a “minute knowledge” of the position of Joppa (Jonah i. 8), or that 
the author of the A^ of the Apostles had a “ minute knowledge ” of 
the places from which he or Paul “went down” to Attalia, Trooa, 
or Antioch (xiv. 26 ; xW. 8 ; xviii. 22). Any traveller mic^t know 
that Capemauiu was in the low-lying basin of the Jordui, dowh on tba 
edge of the sea of Galilee, without having a “ minute knowledge ” ul 
its position rdatively to the inland villaget of QaUlee. 



0mA faicliisg M ooAtmstod widi ik» l»o«iU4|n Ait 
Ihploiigi to those who $kt bom of tte siririt. A thitd pro* 
Aiethm of the hoar is expressed iftfoaj^ a third 
the serpent in the wademess* Bnt thfa tgfm introattoes 
n new eonoeption, that <si fhith^ an intense UokM toweids 
Ohnst, even as the cbildcen of lacaeUooked on the hesUng 
serpent^ This thooght of faith as sis^ illiistrated per- 
haps by the statement that Nicodemiis W come by nighty 
introdnees a few remarks on a subjeet hereafter to be more 
amply treated by the evangelist^lte differenee betw^n the 
ddUren of liAt and the children of darkneee (ill 18-21). 
In the second section of this diaptcir the subject of water- 
pinrifieation Is takmi np again liy the Baptist, who con- 
trasts his own inferior porifioation with the higher purifica- 
tion of the Messiah, and his own decreisa with Christ's in- 
crease, dsserlbuig himself (hlmost in the language of Paul) 
as ^^earihly," whereas the Messiah is ^'from heaven.” 
But Uie also introduces the subject of faith ; the 

path of life is through faith in the Son ctf God : ** He that 
, beUeveth in the Son hi^ everlasting life ” (iil 22-86). 
i^t Bsrtieularly to be noted is verse 24 of this chapter, in 
MM lAibh it is expressly stated that “John was not yet cast 
into prison.” It will be remembered that the synoptists 
1^ give no account of the pabUc appearance of Jesns till after 
the impriaonment of John. It was therefore open to the 
enemies of the church to maintain that Jesus was bnt a 
pupil of the Baptist^ and tliat He did not venture to teach 
till His master John had been shat up in prison. Much 
more might this be asserted in Ephesus, where, as we have 
seen, there were tome who were baptised ody with the 
baptism of John, and who knew nothing of the Holy Spirit 
On this aooount probably it is that our author introduces 
Jesns as working by the side of John, before his imprison- 
ment, and even then inevitably, and against His own will, 
drawing multitudes from the Baptist to Himself. The 
^posUe John himself is one of the first to leave the Baptist 
for the Greater Teacher (L 37) ; but the Baptist also is 
mads to witness, and to r^oice in, the desertion : ** He must 
inorsase, but I must decreasa” And finally, we are told 
that the superiority of Jesus over the Baptist had become 
40 manifest that the Pharisees had heard that Jesus made 
and baptised more disciples than John, and upon this, 
desiring to avoid this appearance of superiority, Jesns 
retired to GtUlee* (iv. 1). It would not 1 m possible more 
^ectivdy to repel every suggestion of the pupilage of 
Jasua, or of his subordinatiou— even His temporary sub- 
eidination— to John the Baptist* 


^ Aoeordiio; to Philo, tho bmen tarpent repramts tempenmeo, tho 
antidote of pleasure ; and he who haa atrength to behold the beauty of 
annponueo, and to **diacem Ood through the aerpent” ahall lira 
(AWwa h. 30) 

* The inaartioa oC the remark that ** Jeaua himaelf baptind not, 
but Us dMpIsa,** sanrM two purpoasa —(1) to magnify the Maaiiah; 
(2) io dispaiiigi tha mere bspoam with water. 

* It is, of souTM, possOde that here (aa m the matter of tha last 
supper) the Fottlli Qospal saay have preaervad aome historical tmditlona 
oonoarning the aeSi of the lAid in Judna, whudi hare not been pre- 
aervad in the spoptic raeoid. Koris it denied Ihat elsewhere, e.g., 
in the matter or the tliiwepsiaofais,the FourthGk)^ may behutoncaL 
Thera is aoaroely evidenee enoaj^ to admit of abaolute demonstration 
on sitbar aide. All that m eontsdded is that, whether bietorioal or 
not, the moidente recorded la the Fourth OdqMlara auggeaied (1) often 
1^ a clearly diaeemible mptfra in the mind of the writer oontraatmg 
Ibrolbly with the motifaUss, shBPle» inartistic nerrativa of 8t Maik; 
<S) sometimes by a deaita ta sappiemeiit, if not to ooriact, the previoSi 
nai t ati fa s of the aynoptUha. Ths pramoa of auoh a motiTe and 
dsalia is not, of course, abaedatslyine on a l ataiit with historical aeeniacy; 
hoA the mm wa consider the synoptie namtira to be ohjeethm, and 
tha mom wa eonddm the Pourtb Cbepd toba snhiaoava, the tnora wa 
dhali be diepaaed to beUers that, in wopeitisa as incidiiiti iu tbs 
latter msosgasUbls hrmottfas and dsataai^la that pnpottlpn sis 






fitlntoOM bti«g 

csmnl (omiSisu lyf jHis Fbsrinnts, it csmdbnsi Innklirikkli 
xviL Ifi), «t nfiothur tkhn in n psicUo <Lu, «. 

We nrs |iMr to m how m oomm bdewnsn ftaiirin 
JudM ig hsafilid in lAs Fooiik Oogpd in dim 
the living witSA wUiAmigbt fhiriy be WUcA ftoBS » Mb*.< 
ject, as Iroiu Vk tfeenaiy, the ** Oklogpie of the WeB#^ 
The well is n fbqnent ^re in the mm of To 
ell men, says Pl^ {PkSaiMg of jToni, gix.), tihtre is, in 
common, the desire to find drink; but some e^ drink for 
tihe body, othen for tbe souL The seekers after tmth ere 
as those Who dig wellg, and many seeheis have dng vdls 
without finding water; and taking the LXX. version of 
Genesis xxvL 32, ** We have not fovki water,” he comments 
on the well of the oath (Beersheba), whidi is discovered to 
be *^dry and he dedsMS that the diy well illustrates the 
failure of all human search after knowledge, at oompafed 
with the ideal Qodrgiven knowledge which is Uke agmudog 
spri^. Bl8ewhem(/)rsm9M,ii. 2,4f4ss'.)hesay8,sveninom 
^licidy, lhat the well is the emblem of knowledge ; that 
its depth signifies the difficulty of the attainment of know- 
ledge ; and that concemiug all knowledge the weU-diggeia 
have to make but one sad confession, We can fina no 
water.” Moses sits by the weU waiting to see what 
water God will send forth for his thirsty soul ” (AUeg., u. 
4) ; Israel '‘sang the song of the well,” ae., sang a song cMf 
triumph at the discovery of knowledge (I>ream$^ ih 4) ; 
and the remark of the ^ughter ^ Samaria (iv. 11) that 
“the well (^pfop) is deep,” follovw by the contrast of 
the “fountain” (jyyvi) of water that “leaM up” (iv. 14), 
at once suggests Philo's contrast between |me bond-womani 
Hagar at “the deep mril” and Rebecca who noutiriies 
those who come to her with “ the /htmtawi that never 
(Potimiy of Cain^ 41). Origeu, in the ssme way, con* 
sidering Jacob’s well to mean the Old Testament contrasts* 
Samaria leaving her (the old implement oi know- 
ledge) with Rebecca at the fountain {Comm, fa Bv. Joann.^ 
xiii. 10 and 29). The four walls diig by th^ patrhrdha 
Abraham and Isaac represent {Dreami^ ii 3, 4} four 
departments of knowledge. The fourth wad dry well 
represents tbe seareh after the fourth and incomprehen- 
sible immaterial element corresponding to the materkt 
heaven— ft search that is neocssnrily fnaUess. This teing 
niilo's interpretatiDn (and he indignantly proteets a^sinst 
any other, as being unwoi^ of wise men), we shall also 
see a mngalu propriety in placing the duJogne on the 
Hving water in t^e neighlrnrho^ of “the parcel iA 
mnnd that Jacob gave to his sen Joseph” (iv. 5); for 
here also Philo has prescrihsd a motaphorical interpretw* 
tion, declaring that “Jacob gave Joseph Sheohem, mean* 

thfy UkUy to bo aon-liiftorioal, eqeoially if they iqpPWu to In 
diffloult to honnomxo wHh the aarllar asitativo of the e ya o ptt rts. 

It bee been soggeeted that the ltittflf|||||f|f c?er Jenisalem (Mat. 



mil 87; Xio. xiil. 84), eap ree ied i 
deeire to gather together 00 ohfidxea , 
many prerioue risite. Theaevrordii " 
where Matthew (not Lube, eee p. f ' 
may they not tihft to the many ( 
deemer, etririiig to “gather togetha 
•urely Jnoluded tbs “ehUdreii of 
effoitef Seen if the wofdi “ihy efaildien *’ 1 
they may refer to the ocoaetoni iriian the i 

come down fWns tesealem to teit the Me ^ , 

olalmsd the new Ungdosi to them in nin. noegh pmAm mX 
Galilee, d ee m pis really taking with the spirit qfJeni^^ 
ihieinl'ts^Wber tng#te ths oUldien of dereiate?^ 
esW the W'iiBpiis. ^at eSwAnt raftn to ytmUm 
dewselem swphin an ineo mp a tlbi l tty . Far no am m aU tStiW ffiih 
diraihpittSoiom than, two piN^puhUsvl«itv 
sad M'MinpotdIda that “miSiiyMmM”sanm^ 
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is ioops of his 
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iog thereby the bodily things which aro the objects of the 
outward senses” {AUegorieSf But there is also an 

appropriateness in the use of the name (iv. 5) Sychar.” 
For whether the name be a corruption of “ Rhechom ” or 
of “ Askar ” (Sunday, Fourth p 1)3), in either case 

t]|e name contains a possible reference to drunkenness ” 
(L‘*^h, xxviii. 1,7; Diet of Bible ^ s.v.), and serves a 
suitable contrast to the Living Water. Tlie next point 
,for consideration is* the “five husbands” of the woman of 
Samaria. Is there any special meaning in the iiuiubcr 
“ five 1 ” Turning again to Philo, we find, a little after the 
passago.about wells quoted above, the statement that “the 
number five is appropriate to the outminl (VUuUimfy 
32), and that it represents material enjoyment. This is cer- 
tai'^y a natural use of the number, if it is to be used em- 
blematically.^ Further, the number “five” is connected also 
by Philo, not indeed with “husbands,” but with “seducers.” 
Philo {Allegories, iii. 88) says that the lawful hmslmnd is 
the mind (vor?), the unlawful husband or seducer (^^/o/icr?) 
IS represented by the five objects of the senses working 
through the five senses.'^ immediately before the passage, 
Philo adopts the more common metaphor of the Old Te.sta' 
mont in speaking, not of the mind, but of the Lord llim.self, 
as the Husband, being the Father of the perfect nature, 
and sowing and begetting happiness in the soul. Samaria 
is supposed by Justin {Dial. IxAviii.) to represent in Isaiah 
(viii. 4) “sinful and unjust power;” but hero it rather 
typifies soiLse-wrappcd ignorant unbelief. The whole of 
this imagery seems so well connected and so appropriately 
transferred from tho pages of Philo to the page.s of the 
Fourth (b)spel, that c’jp hesitates to accept another ex- 
planation (Keim) which would otherwise seem extremely 
probable — an explanation bon owed from tho five leligions 
of tho five nations of Samaria (2 Kings xvii. 30-37). 
Ill either case, the sixth “ hushatid ” may very well refer 
to Simon Magus, who, as wt' know from the Acts of the 
Apostles (Acts viii. 11), had very curly in the history of 
tho church “ for a long time ” held the Samaritans “ bound 
with his enchantments.”^ 

Like all the other narratives of our evangelist, this 
narrative is sn tho highest degree dramatic. From her 
previous repellent attitude, the woman of Samaria us led, 
first into wonder, then into interest, then into convic- 
tion of sin (becoming ashamed of hir false buHbaiid.s), 
and into admiration of the New l^ruphet ; lastly, she 
receives from the Messiah a draught of that spiritual water 
which alone can satisfy tho longing soul ; and in the climax 
she is brought to the very brink of the eternal fountain— 
“ I that speak unto thoo tftn He.” 

The The journey into Galilee adds one^ more to the iu- 

pumev stances in which the Fourth Gospel corrects the synoptists. 

Gaiiloo ** ® prophet is not without honour save in 

his own country ” is stated by the synoptists to have been 

^ Origen {Comm, in Er Jtmnn., xiii 9) hj»i‘aks «1 “tin* fi\e lius- 
bftiidH as porrespondinj? to tlip y2w aniHPS */' ami he hays that Sittnaiia 
IS the typo of n soul whioh has once heen we«hle(l to the objtrts of 
souse, but has rercutly divoreed herself from these and allied herself 
to a “sixth husband,” a false fienihlance of sjuritual tiutli. Jf tliiB 
stood by itself, we miyclit reganl it os one of ninny other speeiiueus of 
Ongon’s baseless allepfory ; but it assumes imj»ort.in(’e when we find 
Philo, who wrote lonp Ikofore the I'omposition of this Jlialo^iu* of the 
Well, using nearly the same language as Origeu, who wrote after it 
and (apjiarontly) without any knowledge of Philo’.s j»re-existiiig 
metaphor. 

* Elsewhere (Afifiraftim of Afyraham^ 37) he says lliat the “five 
daughters” of Salpaad represent the “outwunl senses.” The same 
thing IS r^resented {Ahrahamy 5) by the five cities of Stulorn.’* 

■ Yet tne “sixth husband ’ may possibly t)c illustialed by the con- 
trast wlych Philo {AbiahttWy 5) diaws between the “ se\enth power,” 
the “ power of peace,” and the “ six powers of turbulence,” ninth con- 
sist of “tho five senses” and iittere«l “sjM'ecb” (6 irpoipopiicbs Aiijos) 
which prates of things that should not be uttered taxoAivcD ard/xaTi 
uvpla ray riirvxourriwv ^xXaAtti') : see Kev. xiii. .5- 


PELS 833, 

uttered by Jesus in Galilee (Mat. xiii. 57 ; Mk. vi. 4 ; I _ 
i V. 24) after the unexpected rejection of Him by His country- 
men ; and Mark adds one of those passages which were 
early “ stumbling-blocks ” to the church, viz., that “ He was 
not able to do there any mighty work, . . . and He 
marvelled because of their unbelief.” Not content with 
Luke's considerable modification of this passage, the authoi 
of the Fourth Gospel boldly places this saying of Jesus 
b(fo7'e the visit to Galilee, and assigns it as a reason for IDs 
going thither : “After two clays He departed thence (from 
tSamaiia) and went into Galilee ; for Jesus Himself testified 
that a prophet hath no honour in his own eonutry ” (iv. 44). 

The motivo is obvious : .lesus is desirous of escaping from 
notoriety. He has found that the rharisees (iv. 1) are 
aware of His superioiity to .lohn the Baptist, and that His 
disciples exceed John’s in number ; and for this very reason 
lie leaves Judani, and comes to Samaria, a hostile district. 
Fven here, however, Ho cannot Jielp making converts. 

But having made them, Hu leavi^s them ami goes into 
Galilee, whereat least Ho is sure to find “no honoui.” 

Yet even here, adds the author, Ho was honoured, for 
“the Galileans received Him, having seen all the things 
that He did at Jerusalem at the least” (iv. 44). Thiu 
skilfully, alter his mnniu‘r, the author take.s those veiy 
sayings and traditions which had been turned against 
Jesns, and, by his delicate handling, uses them to enhance 
tho glory of the Messiah, “who knew what w is in man” 

(*'• . ,m. 

I’assing over the cure oi tho iioldcman’s son, which has 
been disi‘ussi‘d above, w'c come to the first “ sign ” wrought 
on the sabbath (v 2-9). Once more there is a contrast (.Hdn 
between tho water of the law and tho fountain of the 
Messiah. The rejection of this divine act ot meicy, simply 
because it was wrought on the sabbath, introdnci^s, almost 
for the first time, the conce])iion of “judgmenl” or “con- 
demnation.” The word “judgment” had been mentioned 
in the dialogue with Nicodemiis, as a necessary result, 
though not an object, of fho coming of the Light, wIikIi, 
by its very presence, ilirttingnishes and “judges” those 
who love the daikiieas (iii. 17-21); and now we have 
un example of the way in which the Light divides all 
who hold it into two classes- those who Jove it, and 
those who hate it. Tins is in aiTordanre with the spirit 
of the Hyno[)tists, who (Mat xxiii. 13 , Mk. xii. 40; Lu. 

XX. 47) descrilie Jesus as addressing the Sabbatarian sign- 
hiudereras “hypocrite,” and as pronouncing on “hypocrites” 
greuler “judgment ” or eondemnutioii (Trcporo-oTcpoi/ k/m/xq). 

Blit that part of the discourse in which Christ describes 
Hunsell, in the })resenoo of the multitude, as having received 
all power to judge and to (juickcn the dead, does not re- 
semble anything in the synoptic narrative, except tlie dis- 
course — “All things are delivered unto Me of My Father” 
(Mat. xi. 27 ; Lu. x. 22) ; and that was uttered privately 
to the disciples, after their return from their mission. It 
is possible that tho author here (as elsewhere) sets down, 
as a public discourse, some sayings that may have been 
uttered privately ; and the words “ that all men should 
honour tho Son, even os they honour the Father,” remind 
us at once of tho synoptic saying, “He that receiveth yon 
recciveth Me, and He that receiveth Me receiveth Him that 
sent Me ” (Mk. ix. 37, &c.) ; which again, in the synoptists, 
was a private, not a public saying. 

The author’s fidelity to the spirit rather than to the 
letter of tho words of Jesus appears also in tho reference 
to the quickening and raising from the dead. Jesus had 
in Matthew (x. 8) bidden His disciples to “ raise tho dead,” 
and this precept is amplified, in the I'oiirth Gospel, into 
“The hour is coming and now is, when the dead shall 
hear the voice of the Son of God ; and they that hoar shall 
live” (v. 25), — a saying that would naturally be iiiter- 
• X. — los 
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The doc- in a purely spiritual sense.^ No less spiritual is the 

trine of 3oc trine here enunciated on faith. As elsewhere in this 
Gospel (L 50 ; Hi. 1, 2 ; iv. 39-41 ; xx. 29; tind, if rightly 
considered, vi. 26), the author lightly esteems belief based 
on mighty works or wonders. The right faith is that 
of the Samaritans, who, rising out of the lower wonder-faith, 
attain to the higher faith which comes from hearing Christ 
(iv. 42). For to this, and to no other testimony, does 
Christ, in the Fourth Gospel, make His ultimate appeal 
Christ does not indeed despise the testimony of John to 
Himself, but Ho does not accept it as a final basis for the 
true faith (v. 32-34). He appeals to the Scriptures, it is 
true, but rather as an unerring guide to the true source of 
fuith than as being of themselves able to generate faith in 
the reader (v. 39). What then is the living final testimony 
to which He appeals 1 It is to His “works," — not the 
“ mighty works,*’ or “ wonders,” but all “ the works (ipya) 
which the Father hath given Me to do,” moaning the 
whole of His life, and including both words and deeds. In 
other words, the Fourth Gospeh appeals to that which we 
should call the influence of the life of Jesus, but which the 
evangelist better calls the “ Spirit” of Jesus, passing from 
Jesus to His disciples, and from those disciples to others 
who had not seen Jesus — os the final testimony, convincing 
every honest heart, and generating in every conscience that 
loves the light a belief in Jesus as the true Light In the 
syuoptists, “ faith ” is, for the most part, that half physical 
thrill of trust in the presence of Jesus which enables the 
limbs of a paralysed man to make the due physical response 
to the emotional shock consequent on the word “ arise,” so 
that in the strength of that shock the paralytic is enabled 
to shake off the disease of many years ; or, at the highest, 
it is a thrill through the inner being, whereby the soul 
shakes oif the burden of sin. But in the Fourth Gospel 
faith implies even more than in Pauls Epistles; it is a 
faculty that tests, transmutes, and devehqiB the recipient 
soul ; it inoans a trust in Christ, not only as a sacrifice, 
nor as propitiation, nor as miracle-worker, nor os Hoii of 
God, but as source and object of all love, and the be-all and 
eud-all of every human life. If such a Being is best 
expressed by “ Word,” then the human receptiveiiess 
of such a Being will be best expressed by the metaphor 
of “hearing.” Accordingly the Huniaritans believe, nut 
because of miracles, nor because He told the woman “ all 
that ever she did,” but because they had enjoyed His pre- 
soncB for two days, and had /iea?u/ Him. “Now we believe, 
not because of thy saying; for w^e have /irard Him our- 
selves, and know that this is indeed the Christ, the Saviour 
of the world.” Here we have at last a doctrine not bor- 
rowed from Philo, a doctrine that constitutes the great 
difference between Philo’s philosophy and the religion of 
the Fourth Gospel, making the latter a powerful and life- 
inspiring motive fur all classes of men, while the former 
remains a barren philosophy fit only for meditative hermits. 
For in Philo, faith, os in the Old Testament (Lightfoot, 
GalatianSf pp. 1 5 4- 1 6 2 ), has a passi ve meaning --truatworthi- 
ness, stability, constancy, — rather than the active meaning 
of trust, by which the lower nature is raised to the level 
of the higher ; the “ dog ” to the level of “ man ” (Bacon, 
Essaf/s, xvi. 79); the man to the level of Christ, and, 
through Christ, to God (1 Cor. iii. 23). Faith, in Philo, 
is a prize rather than an effort, a harbour rather than a 
voyage ; it is “ the only sure and infallible good, the solace 
of life, the fulfilment of worthy hopes ” (Lightfoot, Gal,, p. 
15B) ; whereas, in the New Testament, it is the faculty by 
which one is able to trust in Christ, to love Christ, and to 
serve Christ — a faculty implying continuous effort, loyal 
and enthusiastic service, and progressive activity. The 

^ Compile Philo, £k Pro/ugiSt 10, **Some thit are limg ire dead ; 
and some that are dead live.” 
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nearest approach in tlilo to the Panline and Johannine faith 
is perhaps in the words Bhat describe it as “ the entire 
amelioration of the soul which leans for support on Him 
who is the cause of all things, who is able to do all things, 
and willeth to do those which are most excellent ” {ih, p. 
156); but even this, though the same in theory, is vegy 
different in practice from the faith of the New Testai^t. 

For — faith ^ing neutral and colourless and taking its emour 
from its object-— how different must nejds be even the faith^ 
that is based upon the things that are “ most excellent ” 
from the faith that rises to the Father through such a one 
as Jesus of Nazareth, concerning whom even the most 
incredulous must admit that He made peace in man’s 
troubled heart, banished sin from those who trusted in Him, 
and “constrained” (*2 Cor. v. 14) even His bitterest pme- 
cutor to join in laying the foundations of His empire.^ 

In the discourse that follows the miracle of the feeding 
of the five thousand,^ it is noteworthy that the author 
speaks of the eucharistic food not as the Lord’s body and 
blood, but as His “flesh” and blood. Most characteristi- 
cally; for “flesh” is, as in Paul’s epistles, a principle, an 
element, and the author desires to show that the Lord’s 
flesh and blood are the only satisfying element for the human 
soul He has before spoken of blood and flesh and man 
(i. 13) as antagonistic elements to the divine elements; now 
he wishes to jioint out the divine elements themselves, and 
they are the flesh and blood of the Word, who “ became 
flesh” (i. 14, aapi iyevero) for men. Here, as before, 
we must add that the use of this language — “Whoso 
eateth My flesh and driiiketh My blood ” — in a public dis- 
course is quite unlike anything in t||a synoptists, and though 
it represents the essence of the teaching of the Lord’s 
supper, somewhat ainplifled, it can hardly be considered 
in its chronological, or even perhaps in its artistic place, 
as a public discourse here. Yet it is necessarily placed 
here to account for the desertion of many of His fol 
lowers. In the synoptists the desertion is otherwise ex- The c' 
plained. There wo see Jesus, as Ho develops the con- 
stitution of His Kingdom, alienating, step by step, the ° 
Pharisees, Herod, the patriots or Galileans, the followers 
ot John the Baptist, and at last the whole oftHis country- 
ineti, till He is compelled to flee from Herod to the 
neighbourhood of Ciesarea Philippi, where, as an exile 
with no more thcfti twelve other outcast compauious. He 
who had never revealed Himself to be the Messiah finds, 
upon questioning His disciples, that they have been led 
by the divine guidance to the sense that He and He 
alone must needs be their Kedeemer ; so that the seed of 

fi 

’It iM a remarkablt fart that this evangelist ne\er uses the noun 
Tigris, which IS frequently used by tlie synoptists, while he uses t)ie 
verb rtarevfty about twee as often as it is usetl by all the synoptists put 
together. He apiiears to prefer to contemplate faith, not as in itsell a 
virtue, but rather as a mental act or state taking its quality from its 
object. Note also that he seems to distinguish between jaoi 

ail’d in 0 Tfi;fi^ tlr ifil. Tiie former is generally used in questions and 
negations (v. 38; viii. 45, 46; x. 38), or else of tem|K)rary and pro- 
gresMive trost, r.g., trust in God, in the word of Jesus, or in the 
Scriptures ; all of which ore regardeil as preparatory acts leading to that 
dual state of trust which can only be obtaiaed by anning to Jesiw (iv. 60 ; 

V. 24; v. 46; v. 47 [his); x. 38). The latter tit) denotea 

the Hnal state of fixe<] trust and repose on Jesus, and it is only once 
used by the synoptists (Mutth xviii. 6; ?Mk. ix 42). 

* Nothing lias been said licro about the difference of John’s chroro- 
logy from tiiat of the sjmoptists, Itecausc, if tlie Fourth Gospel is a 
spiritual rather tliau an historical composition, it is scaroelv to be 
expected that its chronology should be limited by historica) consi- 
deratious ; and, in any case, the subject is too large a one to be dis- 
ciisseil here. Canon Westcott remarks (Oospels, p. 285) that “ a very 
strong case has been made out by Mr Browne {Ordo SoKlordln) for the 
limitation of the Lord’s ministry to a single year. If tlwre were 
direct evidence for the omission of rh vdtrxa io John vi. 4, ms argu- 
ments would appear to be convincing.” The context suggests that 
the words rh may not improbably be an inaertion baaed on a 
■ense of the spiiitaal meaning of the narrative rather than on history. 
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faith has at last begun to germinate, and He can now 
prepare to leave them, becauA He discems already the 
temple of the new kingdom founded upon the inspired con- 
fession of Simon Peter. In the Fourth Qo8|iel, on the 
other hand, the desertion of the disciples is represented as 
to another cause, namely, their unspiritual duliiess and 
their inability to understand the doctrines of their Master. 
Here and there ii^this discourse ap|>eur glimpses of the 
synoptic utterances, — for example, in the words **No man 
can come unto Me except My Father draw* him ” (vi. 44) ; 
and in the words ** It is the Spirit that quickeneth, the 
flesh profiteth nothing” (vi. 63), one seems to recognize 
a version of part of the blessing of Peter, ‘‘Hlessed art 
thou Simon, son of Jona, for flesh and blood hath not 
reVbaled it unto thee, but My Father which is in heaven.*^ 
But elsewhere, in the greater part of this discourse, the 
author departs entirely from the synojitists. In the con- 
fession of Peter, a very striking peculiarity is [iresented. 
Not only do we And brought out in a very touching manner 
what may be almost called the despairing faith of the con- 
fessing apostle — “ Lord, to whom shall we got” — as though 
the disciples were driveu in desperation to remain with 
Jesus because, if they deserted Him, they had no hope, no 
refuge, elsewhere; but we also find Peter avowing the cause 
of his belief, and it is the same cause os moved the btdieving 
Samaritans ; it is not the ** signs ” but the ** words ” of 
Jesus — **Thou hast the words of eternal life.”^ 

Hitherto the Gospel has dealt with the Word as puri- 
fying and nourishing; now it has to speak of it as en- 
lightening. The types have hitherto been water (under 
various aspects), wine^esh. blood, bread ; now we are to 
read of Jesus os Light. This is the highest or nearly the 
highest doctrine ; for it is another asjiect of the doctrine 
of the Spirit The two doctriucs are closely connected in 


I nature upon traditions aenved, or supposed to have Mw 
derived, from the Lord’s brethren, and that the author is 
hero striking at a particular school of thought Com- 
paring Mk. iii. 21 with Mk. iii. 31, we see clearly 
that the mother and brethren of Jesus, alarmed per- 
haps for His safety, and deceived by false reports about 
His sanity, desired to place Him under restraint; and 
Matthew and Luke unite in asserting that the mother os well 
as the brethren desired to speak to Him, and wore rejected. 
But there is no mention of the mother in the Fourth Gospel 
os over doubting or ever alarmed concerning her Son ; the 
brethren alone doubt, and their doubt amounts almost to 
an antagonistic seeptieism. They do not ** believe in U im,” 
yet they urge Him to go to ** JuduMitliot the discqdes may 
see the works that Thou di>est. Jf Thou, durst thsr things^ 
show Thyself to the world” (vii. 3-3). No reproof could 
lie nu»ro severe (from the ]H)int of view with which the 
Fourth Gospel regards the “world”) than the reply of 
Jesus: “ The world cannot hate you ; but Me it hutoth.” 
So imbued are the Lord’s bretlireii in fleshly worldliiiess, 
that the world recognizes in them that familiar darkness 
I which it loves, beeunse its works aio dark, while it hates 
the convicting light. It is not surprising, after this, 
that Mary, who throughout this Gospel is regarded with 
aflectionuto roverenee, is not eoinmitted to the guardianship 
of these sceptical brethren of the J^ord. 

The discourse itself is, as has been said, mainly pre- 
paratory. AfitT one brief appeal to the conscience us the 
iitiul test of the truth of IJis teaching (vii. 17), the conflict is 
predicted : “ Why go yo about to kill Me'!” A hint of the 
synoptic saying” Hu castolh out devils through Beelzebub” 
IS {HirhapH contained in the r(*ply of tlie people, “Thou 
host a devil but the author deviates from the synoptistH, 
in the justification of the sabbath-cure, not from the “ass'* 


Philo, who {Creation of th Worlds 8) declares that God 
assigned a “pre-eminence to the elements of spirit (or 
breath or air) and light, calling the former the spirit of 
God because it is the most life-giving element, and God is 
the cause of life;” and the visible light Piiilo declares to be 
the image of the invisible light, which is the image of God. 
In the shoft suiiiuiary of Christ’s doctrine set forth ti» 
Nicodemus (iii. 3-21), a brief suggestion of the doctrine 
of the light follows on the doctrine baptism ; now the 

higher doctrine is to be expanded. But light implies 
darkness, and therefore the development of the doctrine 
of light connects itself naturally with the period of conflict 
between light and darkness, i.c., between tbe Word and 
“the Jews,”— a conflict Jtbat becomes from this time more 
and more prominent. 

First of all, however, comes a climat of the doctrine of 
water, and a prejiaration fur the diictriiio of light. This 
section (vii. 2-40) begins with a very distinct indication, 
diflering widely from the synoptic treatuient, of the rela- 
tions between the Lord and his brethren. It is possible 
that the Ebionite school liased their low views of Christ’s 

* Although the wonl ummI by Peter (^^a) ie nut the dame an that 
UMd by tbe Saiuaritaiu (A^ok), yrt « roni]ianw)ii of » great iiumlrf-r 
of pAiieages m which tbe ** word '* of JetiUH {\iyo% in hukI to lie 
the object of belief, and the source aud proviitce of spiritual life ^ii. 
22; IV. 50; v. 38, the word of God; viii. 31, viii. 37, 43, 51, .52; 
xiL 48 ; xiv. 23, 24) BeeniK to show that tbe uaine A6yos itHclf hoiJ 
eome iiillueuce id leading the author to idaimI mi frequently uinio the 
“ word ” rather than “ the worka ” in being tlie prune caune by 
which the incarnate Wonl generated faith in the houIs of Tneu. In the 
Fourth Gospel the plural ie only once uf^;d b} Je^ua of Ilia 

worda (xiv. 24); and there in a paaaage where (seeniiuglx ) it ik deKired 
to diatiiguiHh the aeporate from the collective ‘*'wunhi : ” *0 fih ayawonf 
ftc robs Kiyovt fu»v ab nfpf?* 6 K6yot Is dteovirt, oCk isrruf ifihs 
dAAkt'ev ir«fii|aii^4t fu wwrpis. On the other band, the NynoptiRta 
fluently reproaent Jeaua aa speaking of ** my worrhi " and of ** the 
wordf but never of “ my word.” Note alao the remarkable paaaage 
(xiL 48) where it la taid that Jaauii doea not judge men, but that 
word which He has Kpoken will judge them. 


or the “ox” in the ]>it (Im. xiv. fi), but from the practice 
of circumcision on thu sabbath (vii. 22, 23). Thu violent 
spirit first manifested after the cure of the impotent man 
(v. 16, IK) now breaks out ugatii, and u direct uttoinpt 
made by tlie j^huriHues to arrest JIiiii (vii. 32), frustrated 
by the wonder of His words (vii. 46; and compare xviii. 

6), leads Jesus once more tu iiredict that lie will soon puss 
away from them, and fimiily to conclude the ” doctrine of 
water,” by exclaiming in ” the last day, the great day of 
the feast, ... he that belie vet h in Mo, os the seripturo 
hath said, out of his belly simll flow rivers of living wuter”^ 

(vii. 38). Tlie Hpirituul climax thus given tu the doctrine 
of water is very sinking, ’riieweli ol living water, Ixifnre 
promised to the woman of Sumuria, is now not inorely to 
spring up in the believer, os there stated (iv. 14), but it 
iH also to flow fortli from Him to others, thus preparing 
the way for the higher doctrine of the Spirit of fellowship 
which the author touches on in the next verse : “ But this 
He spake of the Spirit, which they that believe on Him 
should receive” (vii 31)). 

The method of the author is admirably illustrated by the imuv of 
dialogue between the {>eople (vii. 41, 42): “Others said, 

This IS the Christ, Itut some said, Sliall (.'hrist come out 
of Galilee t Hath not the scripture said that (3irist coinctli 

^ These wohIn have caiiNeil |>er)il«'Xity, an not licitig louiirl in any 
iMMik.of the Uhl TeHtAnif^nt ; but they are probably a (omipt rcAtli/ig 
or reminiweiKC of the LXX vcihioii o( Isu xllv. 3, 4, ** I will give 
water in the inidat of drought to them that walk in a walrrlcHN luii'i ; 

1 will place My hpirit ujmn thy seed, and My ble^inigH uj^m tliy 
children — aol dwanKovffiif Ar dvi /xcVcii' OSarot, Ac." The Giv<k 
words quoted alKive were proliably MqiunUsl frron Sieir context , 
dvaTfAoDa'iii was taken tranMitivel) and (oniieded with Mp (ub&,p 
dvaTfAAciv, Find, /x , 6 i^5; 111, U-ing a ricognuwl phruMp for “to 
make wati'r giiHh forth”;; and dvd fitVop i^us renderMl “the middle 
jiartN,” iK KoiXlas. Huch eorruptioriH of the Old Testaiiieiit are readily 
]inrAliele^l from ilamaiiaa ami JunIiii, nliliough ullogether unlike the 
method of quotmg the Scripture aaaigned to our Lonl by the Hynop- 
j tiata. 
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seed of David, and out of the town of Bethlehem 
whm David was t It is a curioua inatanoe of the degree 
to which the dramatic character of the Fonrth Qoepd hae 
been ignored, that even an acnte commentator hae inferred 
from this passage that John ^‘was not aware of the birth 
at Bethlehem.’’ The fact is that the author uses these and 
similar errors and blind gropings of the people, the enemies, 
and even the disciples of the Lord, to enhance the m^esty 
and insight of Him who walks above them all, high in the 
light of heaven, while they are creeping in the mist around 
His feet. He does not stop to correct these vulgar errors, 
for he presupposes that his readers are in the light, and 
able to see through them all ; and it is with a frequency 
almost betokening enjoyment that he repeats this device 
over and over again, in every case holding up the error in 
silence to the contempt or pity of his reader, and delighting 
to exhibit human folly glorifpng the wisdom of God. In- 
stances of this device occur in this very chapter. Who 
goethnbout to kill Thee 9” says the ignorant multitude (viL 
§0), at the very time when the arrest of Jesus is being 
planned by the Pharisees : ‘^Out of Galilee ariseth no pro- 
phet,” say the learned students of the law (viL 52), so 
blinded by their malignity that they cannot even read the 
books that describe the birthplaces of El^ah and Jonah ; 
“ We have found Him of whom Moses in the law, and the 
prophets, did write, Jesus of Nazareth, the son of Joseph,” 
says Philip, happy in the completeness of his new-fledged 
knowledge (1. 45), and ignorant that a time will come when 
he will hear from **the son of Joseph ’’this humiliating 
rebuke, Have I been with you so long, and hast thou not 
known Me, Philip?” 

Passing over the story of the woman taken in adultery 
as being an interpolation, we are led to that section of the 
Gospel which treats of the doctrine of light The mention 
of the Father and the Son, as being two witnesses, bearing 
witness to the Son — according to the saying of **your 
law” that **the testimony of two men is true” (viiL 
12-17) — ^is a subtle use of the words of Scripture, such 
as we look for vainly in the teaching of Christ as pre- 
served by the synoptists.^ But the connexion between the 
light and the truth, and between truth and freedom, and 
the dialogue that follows upon the genuine children of 
Abraham, remind us, in part, of the synoptic version of the 
Baptist’s teaching about the children of Abraham (Mat. iil 
8 ; Lu. iii. 8) ; in part, of the teaching of St Paul concern- 
ing the freedom of “Jerusalem which is above” (Gal. iv. 
26; and compare Bom. vL 16-20).^ 

The climax of hatred and insult of the Jews is most ap- 
propriately expressed (viiL 48), “ Say we not well that Thou 
art a Samaritan and hast a devil t” and it is also appropriate 
to a discourse on “the Light that lighteth every man com- 
ing into the world” that &e Jews should be informed that 
even Abraham saw that light and rejoiced. It is probable 

^ It appein to mean the Son, on the one side, manifesting Himself 
by tpyof and the Father, on the other side, abiding in the heart of the 
hearer, and iniluendng the oonsoienoe to acknowledge and believe in 
the Bon. 

* Ver. 85 and 86 seem difficult to connect with ver. 84, " Whoto- 
ever committeth ein %» Ike eervami qf sin. And the servant abideth 
(/ia4mi} not in the house for ever, but the Son abideth ever ; if the 
&)n therefore shall make you Am, ye shall be fne indeed.” The 
italicised words seem to eonfiue the thought. The argument that 
seems required is this. ** No mere servant, such as Moses, is a safe 
))atrou for those slaves who desire the master of the house to enfranchise 
them ; the safe patron is the Son, whose influence in the house Is 
permanent.” Just such an argument is found in the Epistle to the 
Hebrews (lit 6 ; viii. 8). “ Moses was faithful in all His house as a 
servant, ... but Christ as a son over His own house, whose house 
are we and in the same epistle Christ is said to abide” {/tisets) a 
priest contlnuslly, and to be able (Heb. viL 84, 26) to save men to 
the uttermost, Imuse He “ abideth” (8ih vh ismw eU vhr 
oldsa). It seems probable, therefore, that some early teaching of the 
church is here oonmsed by the addition of the ita^^flsed words. 
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that both here and in xiL 36 we ought (in roite of the 
LXX. image) to tranelate “was hid ” {rf. Lu. xix. 42; 

Heb. XL 28), and that we must auppoae the intervention of 
some BUMmatnral agency in a jndicial retribntion hiding 
the Lig^t from the children ^ darkneaa who uA. to 
destroy it 

The action on light terminates with an appropriate sign, The 
the opening of the eyes of the blind nain, who is sent to 
wash his eyes in the waters of a pool nam^ Siloam. The " 
evangelist sees *a mysterious meaning in the name of the ^ 
j^oL As the Baptist had baptized in ASnon near to^Salim, blind 
the “waters” near to and preparing the wayfor “pUce”,*^ nun. 
and the Samaritan woman had b^ted of her well of 
Sychar or drunkenness, and the impotent man had byn 
healed in Bethesda or the “house of mercy,” so now tne 
opening of the eyes of the blind man is effected in part by 
the direct action of the Light of the world, but in part also 
by the instrumentality of water at a pool named “ Sent,”— - 
a word which may apply to an aqueduct, “ missio aquarum,” 
or to Him whom the Jews expected as the “ Sent,” t.e., the 
MeasiaL The conclusion of the section on light (ix. 39), 

“For judgment I am come into this world; that they 
which see nut might see, and that^they which see might be 
made bliud,” accords with the passage in Matthew and 
Luke where Christ acknowledges to the Father that it hath 
seemed good to Him to reveal these things to babes and to 
hide them from the wise and prudent (Mat. xi. 25 ; Lu. z. 

21); and the climax appropriately introduces the Pharisees, 
confident in the “lamp of the law,” asking, in a tone which 
suggests the utter impossibility of an affirmative answer, 

“ Are we blind also ? ” The anBweA)f Jesus distinguishes 
two kinds of darkness in the soul — the involnntary darkness 
arising from inez^rience of the light, and the volnntaiy 
darkness which arises from experience and rejection of the 
light. His answer explains the sense in which the word 
“hypocrite ” was so often applied to the Pharisees by Jesus 
in the synoptists. The Phases were in darkness, and, like 
all other men, had received gleams from “ the light which 
ligbtoth every man,” convicting them of their darkuess, and 
leading them to say, “ We see noV’ if they had but been 
honest. But they persisted in saying, “ We see.’’^ There- 
fore, it is said to them, “Your sin lemaineth” (ix. 41). 
These latter words^ whether uttered or not by Jesus in tlie 
exact shape in which the Fourth Gospel gives them, are un- 
doubtedly true to the spirit of His teaching ; and they 
furnish a suitable end to the discourses on light, bringing 
prominently forward that “reproving” or “convincing” 
power of light which is one of the^pecial attributes of that 
Holy Spirit to whoiy, step by step, die Fourth Gospel is 
leading us. 

The metaphor of the good shepherd suggests an im- The 
portant difference between the Fourth G^pel and the 9^ 
Gospels of Matthew and Lnke, viz., the absence of all alls- 
gory and almost all parable in the former. Why did 
the author, who rejected so many other parabolic subjects, 
retain only this parable of the shepherd in common with 
them? The answer may be, parUy diat it is a parable 
based upon the teaching of Philo, who distinguiahee between 
mere indulgent “keepers of Bheep”and “diqiheidp,” some- 
what in the same way in which our parable distinpidies 
between “ hirdiings ” and shepherds ; and he adds t£at the 
Supreme Shepherd is God, who orders all His flock of 
created things throtmh the Logos, His first-born Son 
{PhmkLtiOf &C., 11). to part^ perlmps, the author may have 


’ Philo (u well M the author of the Epiatle to tho Hebrews) 
emphiilsea tha fkot that Melchisedek, the true H4^ Priest, the^ver 
of^oe iaetead of water, ie the King of Selim or peace UL 25). 

4 Of. Who ie ike Beirt 16, “ Look np, to aa to convict 
(4x4y; ^^ the bUnd noa of eommon men, whidi, thoQ^ seeming to 
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felt that the i^optic picture of the eiMpherd ** leaTing the 
ninety end nine aheep in the wildemeae ** while He seeks 
the single wanderer, requires It least to be supplemented 
by the picture of Him who putteth forth His sheep, and is 
followed by them, so that none of them winder. But a 
Driucipal reason for introducing this parable at the conclu- 
sion of the doctrine of lights and before the narration of the 
dAth of Christ, is to prep^ the way for that death, by 
exhibiting the reason for it in a clear light It is true 
that Jesus has, before now, predicted that He is to be 
^‘lifted up” (iiL 14, TiiL 28) and slafh (viL 19, Tiii. 
40) ; but it needs to be distinctly stated that Jesus will 
not ohly be shun, but Tolimtarily slain; and the motive 
requires to be expressed. This is explained in the synop- 
tbts by saying that He came to give His life as a ransom 
(Xvrpov) for many (Mat xx. 28 ; ^ x. 46). But to whom 
was this ransom ” to be paid 1 To Ood or to the evil one Y 
The question was a difficult one to answer ; and the Fourth 
Gospel avoids, though it does not solve, an insoluble diffi- 
culty by substituting a new metaphor fur that of ransom : 
** I am the Good Shepherd. The Good Shepherd givcth 
His life for the sheep.” Then, in a master-piece of deli- 
cate spiritual subtlety, while the expression **the Good 
Shepherd will even be«slain by the wolf for the sheep’s 
sake ” — which would have introduced all sorts of intricate 
difficulties — is avoided, the same thing is, by antithesis, 
indirectly suggested — **But the hireling seeth the wolf com- 
ing, and leaveth the sheep, aud flecth.” A repetition of 
this statement leads to a more emphatic reiteration that 
the Shepherd will lay down His life of His own free will 
(the essence of sacrihee), ** in order that He may take it 
again ” (x. 17) — thus^ntirely neutralizing the suspicion (so 
carefully avoided above) that the Good Shepherd may be 
doomed to succumb to the wolf.^ 

Two points remain to be considered in this chapter (x.). 
The words, ** All that ever came before Me are thieves and 
robbers,” liave naturally caused some difficulty ; but it is 
possible that some words, such as *^in coiiipariHon with Me,” 
are to be understood ; and if the meaning was, ** all pre- 
vious redeemers of mankind have been, in comparison with 
the true Redeemer, self-interested and ambitious,” then, 
such language becomes compatible with the author’s point 
of view; and, even looked at from the synoptic side, 
it presents little more difficulty thai^the saying that John 
the Baptist, though the greatest of the prophets, was less 
than the least in the kingdom of God.^ But the second 
point is of more importance. In defending Himself (x. 35) 
against the chaige of making Himself God, Jesus is made by 
the author to argue tha^ if the judges of Israel in the Psalms 
are addressed as, in a certain sense, divine and gfxls, — 1 
have said ye are gods,” — a fortiori ntight He Himself with- 
out blasphemy call Himself the Son of God. But, if this 
argument might be adopted, then it might be urged that 
tim Son of differed from other sous of God only in 
degree, or, if in anything else, only in pre-existence, and 
the special privile^ of pre-existence has been already 
destroyed by the evangelist ; for, in the introduction to the 
healing of the blind man, he has caused the disciples of 
Jesus to take for granted, and Jesus not to impugn, the 
doctrine that all men exist before birth: “Master, who 


^ The UM of (** ezslt”) to denote whet the syooptiate (Mat 
xz. 19 ; zzvl, 2; La. zxiv. 7) denoted by oruvpow (“ cnieify ”) ii 
very remarkable. In the synoptists, alwaya means “ to honour 
highly’* every one that eaaaUetA hlmaelf shall be abased '* (Mat. 
xziiL 12 ; Im. xiv. 11) ; bat, in the Fourth Gospel, Jesus uses it in 
addressing (viii. 28) His fatore muidersni, “ When yeeaxdt (64deirr«) 
the Son of Mon**: comp. vUL 40, “ Ye.seek to sUy Me.” Strictly 
making; of eoarse, we must say that is not the oTovpevr, bat 
thoresnlt of it. 


* Gompert Philo, ilhroAoia, 44, where a similar contrast is drawn 
between the distinettve “ kingdoms *' of hnmsn mlers and the benefl- 
oiiit “ kingdom” ef the ideel man. 


did sin, this man or his parents, that he was bom blinj^ 
Jesus answered, Neither this man nor his parents ; buU&t 
the works of God should be made manifest in him ” (ix. 

2, 3). But if all men pre-exis^ and if to all men, in a certain 
I sense, may be addressed the title of *^Ood,” it would follow 
that even the Eternal Son of God, by whom the world was 
made, would be but the eldest among many brethren. It 
is scarcely possible that the evangelist intended his readers 
to follow out this train of thought ; but it is unquestionable 
that in spite of the readiness to admit supematuial incidents, 
the author’s habit of roferriug all phenomena to the action 
of certain elements— water, spirit, light, darkness, flesh, 
blood, and the rest — lea<is him (perhaim unconsciously) into 
a habit of describing and |)orhaps even conceiving the life 
and work of Christ Himself as conforming itself to an 
unalterable law, which is none the less a law, because it is 
also a will, the will of our Father. The works that He 
dues are “prepared by the Father.” His sheep hear Him; 
those that are not His sheep do not hear Him. The same 
thought is expressed, whether the law bo regarded’ os the 
fixed order of things or as the will of the Father : “ N6 
man can come unto Mo except the Father which has sent 
Me draw him.” 

Again and again Ho disclaims caprice, and even the 
exercise of an independent will : “ I came down from heaven 
not to do Mine own will but the will of Him that sent Me ” 

(vi. 36). Though judgment is committed to Him by the 
Father, yet so rigidly is His power and desire to judge 
restnuned by facts or laws (or by whatever other name the 
truth may be called), that Ho solemnly declares that J/e 
does not really judge, it is the fartM that judge. “ I do not 
judge,” He says (xii. 47), but “ the word that 1 have spoken 
shall judge him ; ” and even where He accepts the task of 
judging, He deularos that He judges “ as Ho hears ” (v. 30), 
and “ with the Father that sent Him” (viii. IG), t.e., accoid 
ing to truth. The same conception of the work of the 
Word as being (like the working of the elements) universtil, 
continuous (v. 17), and according to law, is expressed both in 
the prologue to the GoR|)el (John i. 1-9), and in the Epistle 
also, where the writer declares that the commandment 
which he gives to the church from Christ is “ no new com- 
mandment,” but an old commandment which men had had 
“from the beginning.” 

We come nowto the last of the pro-resurrection “signs” of Tlis 
Jesus — the raising of Lazarus. Even those who maintain i^shig 
the historical accurary of every detail of this narrative will 
scarcely deny that its symbolic meaning goes down, and is 
intended to go down, to an act far deeper and far vaster 
than the rovivifleation of the brother of Mary and Martha. 
Remembering the teaching of Paul (1 Cor. xv. 46) tliat 
there are two men,— the former the “ living soul ” or fleshly 
animal nature (i/^xv C^^)* latter the “ quickening or 
life-giving spirit” (ytvcv^ {oiovoioiV); the former the first 
Adam, the latter the second Adam— we see at once in 
this miracle the second Adam raising up the first Adam 
from spiritual death, by imparting to him His own life. 

The very word used by Paul to describe the second Adam 
(Cwfrtrouiv) is used by our author to describe the preroga- 
tive of the Bon— “the Son quickenetb ({aioiroMi) whom 
He will” (v. 21). Other meanings may, no doubt, be con* 
veyed beneath this central incident of the Fourth Gospel ; 
tkor is it impossible that the author, before describing how 
the Saviour laid down His life for mankind, wbbed to give 
the best possible proof of the spontaneousneis of the action 
(asseverated above, x. 17, 18) by showing that He was 
actually the source of life to others. As a preparation for 
His resurrection on the third day, what could be better than 
that He should raise from the dc^ one who had been four 
days Ijring in the grave 1 If, also, apreparation was needed 
for the doctrine of the Spirit, which is soon to come before 
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the re&arrection of Lazarus would serve this purpose too. 
r^the Spirit is the source of life ((wnKwraToVf Philo calls 
il^reatton, 7) ; and, therefore, just as the doctrbe of the 
liriug water is preceded by the miracle of the water changed 
into wine, and the doctrine of bread by the miracle of br^ 
and the doctrine of the supersession of the intermittent 
sabbath by the continuous loving activity of the Father 
and the Son (v. 17) is preceded by the miracle of sabbath- 
healing vouchsafed to the man to whom the intermittent 
spring was useless, and the doctrine of the Light of the 
world is preceded by the miracle of giving l^ht to the 
blind, 80 is it natural, and, as it were, proportionate, that 
the doctrine of the quickening Spirit (e/, vL 63, ro 7rv€Vfid 
JoTt TO {[(ooirotow) should be preceded by some miracle of 
quickening the dead.^ 

The The anointing and the triumphal entry into Jerusalem 

doctrine having been discussed above, we pass to the last discourses 
(xiL 20 to xvil 20). The last discourses in the synoptists 
^ ^ ‘ treat of the second coming of Jesus in the clouds of heaven, 
and of the day of judgment ; the last discourses in the 
Fourth Gospel treat rather of the continuous and increased 
presence of Jesus in the hearts of the disciples, of the re- 
proving or judgment of the world by the Holy Spirit, and 
generally of the function of the Spirit in the church. In 
other words, the Fourth Gospel exhibits in a spiritualized 
form that which the synoptists set forth through material 
imagery. The promise of the future presence of Christ had 
been expressed by the synoptists in the legacy of His body 
and blood, which Christ is described as bequeathing to His 
disciples. The Fourth Gospel, which omits this incident 
(posHibly as being already sufficiently known and receiving 
sufficient attention), lays more stress on the presence of the 
Spirit as Christ’s substitute. It is important to observe 
that both the synoptic account of the last supper, and 
tho last discourses in the Fourth Gospel, are founded on 
one and the same basis of historical fact, viz., that Christ 
approached death with the expressed conviction that His 
work would not be frustrated by it, but that He would 
remain for ever a living power in the hearts of His disciples. 
Thera is also, even in the Gospel of St Mark, an intima- 
tion that His disciples were to be aided by a **Holy Spirit,” 
which should speak for them before princes and kings: 

And when they lead you away, betraying you, take no 
forethought what ye shall speak, neither rehearse it ; but 
whatsoever shall be given to you in that hour, this speak : 
for it is not ye that speak, but the Holy Spirit ” (Mk. xiiL 
11). To the same effect Jesus speaks in the parallel passage 
of Luke (xxL 14, 15), bidding His disciples not to rehearse 
their defence (irpofi€Kerw dwoXoyi^^vcu), for He will give 
them a mouth and wisdom,” which their adversaries shall 
not be able to gainsay. Thus, even from our earliest Gospel, 
it would seem that to those unlettered Galilean peasants, diffi- 
dent(as Moses had been before them) of the sufficiency of their 
rhetoric to plead their cause before the bar of the great ones 
of the eart^ a promise had been made of a ** mouth ” that 
should plead for them. The Holy Spirit was to be their Advo- 
cate. It is not likely that Jesus should have uttered these 
two expressions (quoted above) and no more, about the Spirit 
which was to be His substitute. Therefore, if the author 
of the Fourth Gospel had access to any apostolic sayings and 

‘ Tlie complete disoaulon of this, the crowning in the 

Fourth Qotpel, is not adapted for these pages. It would require a 
done examination of Lu. xvl 20-^1, together with Lightfoot'a {ffom 
Bebraim) comment on Laxarue.** On tide point nee also Wiintche, 
jVeue BeUrUge aur SrlHulerung d«r Bvangdient p. 467 ; and com- 
pare Philo on the meaning of Eliexer (LnzaruK) in Who ia the Bair t 
11, 12. The greater part of Origen's commentary on this portion of 
the Fourth Gocpol han unfortunately perished ; but eome light may 
be thrown on it by a study of his Cbam. Joann,, zzviii. 5, 6, 9, 

as well 08 by Augustine, /a Joann, Bvang, Tract, 49. The reasons 
usually alleged for the omimion of this **aign" by the synoptiats 
would also require oarelbl consideration* 
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traditions that iftnslrated the teaching of Ohriet daring the 
last two or three days before His death, we might natnially 
expect to find in these traditions something more abont the 
Spirit which was to be the Advocate of the disciples when 
pleading without their Master before the sanhedriii, and 
before princes and kings. Accordingly, finding in the laat 
discourses of the FourSi Gospd an ampler doctrine on 
subject, we have no ground, a priorif for regarding it mih 
suspicion. True, the doctrine is set fortb here, as ebewhere, 
in the peculiar language of the writer, so that we are as- 
tutely certain that we have not the exact worda uttered by 
Jesus; but this need not hinder us from accepting the 
thougS as the thoughts of Jesus, if we can throughout 
trace the synoptic doctrine. In the synoptists Jesus pre- 
dicts that He will rise again obviously the letter of l^is 
prediction, thoi^h important, implies a still mofe important 
apiritual meaning beneath it For this prediction would 
not have been satisfied by any amount of literal fulfil- 
ment if Jesus had merely walk^ from Hia grave and ex- 
hibited Himself alive, by tangible as well aa ocular proof, 
to thousands of curious observers, hostile as well as friendly, 
unless He had at the same time poured a new infiuence 
or influent spirit into the hearts of those to whom He 
manifested Himself. It is characteristic of our evangelist 
that he realized (1) that tlie essence of the resurrection of 
Christ consists in His spiritual resurrection and intensified 
presence in the hearts of His disciples; (2) that this resur- 
rection, triumphmg over death, and i^ine death the 
stepping-stone to a more active life, ia as maA in accord- 
ance with law, as is the growth of the com of wheat which 
(xiL 24), except it fall into the ground and die, abideth 
^une ; but if it di^ it bringeth fofi»h much fruit.” This 
law — ^illustrated daily by the increased influence of the dead 
upon the living, no less than by the fruitful death of the 
com of wheat ” — a law so simple and yet so profound, like 
all the other laws enunciated by Jesua, can hardly have 
proceeded from any other than from Jesus Himself. Tlie 
spiritual depth of the doctrine, and the similarity which it 
bean to the synoptic prediction (in spite of the difference 
of outward form), furnish strong arguments that, in the last 
discourses of the Fourth Gospel, we have much o^our Lord’s 
own teaching, though modified by the medium through 
which it is conveyed to ns. 

The doctrine of th^Spirit, regarded not now as the purify- 
ing element in conjunction with water, but as the Advocate 
or Paraclete— being the liighest and most esoteric doctrine 
of all— is reserved for the inner circle of His disciples. 
First, therefore, it is necessary to bring to an end the 
doctrine of Jesus to the outside ;vorld ; and the battle 
between light and darkness, between Jesus and the 
Pharisees, ends witlf a recapitulation and oonclnsion of 
the doctrine of light The Gentile world, appearing on 
the stage in the person of some inquiring Greeks, stretches 
out her band to the Messiah (xii. 2^; a voice from 
heaven attests His glory (xiL "28).^ The Son of God 
pronounces the fall of the evil one, and, almost in the 
same word, His own victorious death (xiL 31, 32). Then 
the light is hidden from the rebellious nation (xii. 36); 
the evangelist pronounces apbst them the sentence of con- 
demnation, that they are blinded because they loved dark- 
ness more than light, and the praiae of men more than the 
raise of God ; and for the last time the voice of Jesus is 
eardi m it were from bdiind a dond, warning those ^^kmb 
B e hplift in darkness that in rcijecting Him they have 
lejecM ttiaiFather also (xiL 87-50). 

The iMMfc doctrine begins with a paraMe iqtum, 
in which the Lord, by wa^ng the feet of His disc^des, 
teaches them humility. Two classes of heretics sfan 
aimed at in this parable,— those who rqject the weshioff of 
Jesusi to whom Jesus replies, **li I wash thee not^ Aon 
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hast no part with Mo and thoae who*laid atnaa on re- 
peated teptiams or pnrificationa, *'He that ia (wholly) 
waahed (AiXou^A^wt) neadeth iftt aare to waah (narctr) Uui 
feet*’ Now Jndaa, Ae ehild of darkneaa, goea forth from the 
ehambeTy and the eTangeliat aeiaea the moment to tell na 
that ** it waa night ** ^xiiL 30). Yet in this hour of dark- 
^eaa the hour of glorification ia hailed by Jeaua; and He 
c^ATeya to Hia diraplea, not indeed a new te8tament« but 
n new oommandmant, ^*^at ye love one another ” (Ter. 34). 

* How could thU be called a new commandment for thoae 
who had been commanded long ago by JAua to love even 
their enemiea, much more their friends 1 The answer is 
founcf in the context : As I have loved you, that ye also 
love one another,” the meaning being, that after the death 
€|^ Jesus, the memory of His love, euh^ced in His absence, 
would spring up as an entirely new power within their 
hearts, so that ** love ” would assume a new meaning, and 
the command to love — ^though as old as the first influence 
of the Word, and therefore as the creation of man — would 
become essentially a new commandment. These words occur 
almost verbatim in the First Epistle of John (ii. 7), and, from 
their language, they can hardly be accepted as giving the 
letter of the words of Jesus ; but they go down to the very 
roots of His teaching. The importance here attached to this 
new commandment of love leads us to observe that, through- 
out the whole of these discourses, love, almost as much as 
the Spirit, occupies the thoughts; and, indeed, in chapters 
xiil, xiv., XV , and xvii.,^ the word dvaTray occurs 24 tiroes, 
against 10 times in all the rest of the Gospel. The con- 
nexion is obvious : step by step we are being led up to 
Ood ; and Qod is love. The doctrine of the Spirit can re- 
veal no higher manilhstation of Him than this ; and the 
Spirit itself is a Spirit of love, which will find its home only 
in the hearts of those that love. 

Although Jesus has not expressly predicted His death, 
yet the warnings of betrayal and departure have troubled 
the hearts of His disciples. To comfort them Jesus pro- 
mises that He will return, and be still present with them. 
But neither is the path of His departure and return, nor is 
His presence itself — so He warns Thomas and Philip — to 
be regarded as material He will (spiritually) be more 
present with them, when, and because. He will 1^ (materi- 
ally) absent Greater works will they do than He has done, 
beMUse He, abiding with the Fathjpr above, wiU lift up 
their hearts to heaven — their home henceforth because their 
treasure, Christ, is there — and will make them one with 
Himself and with the Father, in will and in i>ower. And 
here is repeated the saying, also found in the synoptists, 
that whatsoever the dymples pray for they shall obtain, — 
joined with the assurance that they shall do greater works 
(1^) than He Himself does (xiv, 1^. Note here that our 
evangelist brings out more clearly than the synoptists the 
apiritnal meaning of the promise concerning prayer, and 
n^es it evident that, as above, the works (1^) meant are 
not miracles ” (Suvajafts), — not the casting of a material 
mountain into the sea, as might be inferred from a misinter- 
pretation of the synoptists, — ^but the Messianic ** works ” 
€>f forgiveness and re|;eneration. 

The nature of Cbmt’s future presence in the hearts of 
His ^sdples is differently described in different passages. 
At one time (xiv. 30) He declares that He Himself, together 
with the Father, will take up His abode in every heart that 
loves Him ; but more often He nses the word used by Mark 
above, and speaks of a Sjpirii which shall be sent to them 
by the Father. He applim to the Spirit the very title we 
ha^ been led to apply to the Spirit as described by Mark — 
the Advocate (lldpdfcXi/Tos, or Advbcatus). As a paracletus 
oi^advooatns was wont to explain the law to Greek or 

^ Note tbe earioat break ia dispter xri, where the word h/yttwwf 
does aot eoear at all, sad fiheir ia twtee aied, xvl S7. 
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Roman dients, and to put words into their months, 
rather to be himself their spokesman, so the spiritual 
clete or Advocate would not only put words into the mo^s 
of the disciples when they stoM before the bar of kings 
(Mk. xiil 11), but would also teach them all things, and 
bring to their remembrance all the spiritual laws laid down 
by their lawgiver Christ (xiv. 26). In one sense, the Spirit 
is a witness, because He testifies of Christ (xv. 26) ; but 
even here He is in reality an advocate, for the testimony ia 
regarded as not uttered by the Spirit directly, but indirectly 
through the mouths of the inspired disciples who are to be 

martyrs ” or witnesses (/adprvptv) for Christ (xv. 27). It 
was very natural that that aspect of the advocate’s work 
which most impressed the editor of our earliest Gospel 
should retire into the background when the first brunt of 
the collision between the church and the world waa over ; 
and that gradually the work of the advocate should assume 
a wider province than that of merely educating the disciples 
to plead the cause of Christ in the presence of Gentile 
jud^H. Hence Paul regards the B[iirit as teaching the 
disciples not so much what to say in their uefonce before 
earthly kings as rather in their prayers before the King of 
Kings: *<We know not what we should pray for as we 
ought : but the Spirit itself maketh intercession for us with 
groanings which cannot be uttered ” (Rom. viil 26) ; ** The 
Spirit soarcheth all things, yea, the deep things of God, 
.... which things also we s^ak, not in the words which 
man’s wisdom toacheth, but which tbe Hcfly Spirit teacboth” 
(1 Cor. il 10-13). But this conception, carried a stage 
further, makes tbe paraclete an advocate not revealing the 
laws of the celestial kingdom to the enfranchised citisen 
of it, nor yet revealing the will of the Father in heaven 
to tbe child on earth, but rather pleading the cause of 
tbe child before the offended Father; and in this sense 
Philo seems to use the word when he descrilnss the high 
priest as clothed in the garb which is typical of the invisible 
universe, ».f., typical of the Logos or Son of the Supreme 
Father of the world — because it was necessary for* the 
priest consecrated to the Father of the world that he 
should have as his jiaracleto the Son, in order (through Him) 
to obtain pardon of sins and supply of blessings (Life of 
Moere, 1 4) ; and he also introduces Jose|ih (ch. 40) saying to 
his brethren, ** I forgive yon; seek no other ptiradete^'^ t.s., 
no one to act between me and you as your advocate ; and 
lastly, in ^is sense, the First Ejustle of John (i. 1, 2) seems 
to use the word in the passage, ** Tf any man sin, wo have 
an advocate with the Father, Jesus Christ the righteous ; 
and He is the propitiation for our sins.” ^ But tliough our 
evangelist nses the word in this somewhat lower sense in 
the Epistle, in the Gospel bo nowhere uses it thus. There 
the Paraclete’s function is to be, as in Luke, “a month, a 
wisdom ” (Lu. xxL 15) ; to be a sulsititute for the helping 
presence of Christ (xiv. 16) ; to teach and remind (xiv. 26) ; 
to testify and to aid the disciple to testify (xv. 26) ; and 
to convict the world of sin (xvi. 8) ; — but nowhere to obtain 
forgiveness of sins from the Father by plearling the cause 
of the disciples in His presence* It is not an unreasonable 
inference t^t the evanmlist’s different use of this word in 
the Gospel and the Epuitle may have arisen from the fact 
that in the former he is adhering more closely to the original 
use of it as handed down by (Arist Himself. 

• Besides describing tlie work of the Paraclete as a con- 
sequence of the departure of the Bon to the Father, the 
discourse touches ufion the enmity which the disciples must 
be prepared to meet, and enforces the necessity of unity 

* C/. Hchoettgmi, toI. ii. p, 6 j 9, where it is shown tbst tbe Jews 
sdopti^ tbe 6tt^ word irvrfiyupot (not in its cbuHricel sense of ** pro- 
locator, ” bttt in the sense of **advooete for the defence ”),' under the 
form "HSW, end applied it to Michael, who defends Israid from the 
accusations bfonght against him in the presence of Qod. 
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\j|^rough love. Only in two points does the thought seem 
to'Hgiggest the influence of Philo ; and in both of these 
Pflilo IS rather corrected than followed. wys 


(Giants. 7) that it is impossible that the Spirit of God 


should remain for ever in the soul (though it may for a time) Uhe evangelist leads his reader to see that the coming of 


because of our inseparable connexion with the flesh; he 
adds (in language which is at least liable to the interpre- 
tation of asceticism) that, as Moses fixed his tent outside 
the camp, so those who would have the Divine Spirit m a 
permanent tenant of their souls must put off all the things 
of creation ; the safest course bejng to contemplate ""God, 
not even through the uttered woi^, but without utterance, 
as absolute, indivisible existence (»&. 11, 12) ; with the 
mass of mankind the Spirit remains only fom moment, nor 
would it ever have visited them but to convict (flicAiy^) 
them of choosing what is disgraceful instead of wlmt is good' 
(i&. 5).^ The Fourth Gospel emphasises no less the work of 
the Spirit in ** convicting ” (^X^civ) the world of sin ; but 
it is also careful to say that the gift of the Spirit shall be 
permanent, **not as we world giveth give I unto you’’ 
(xiv. 27), and that the disciples are to remain in Jesus, 
while nevertheless mot taken out of the world (xvii. 15). 
The Saviour is no more in the world, and the disciples are 
in the world (xvii. 11) ; yet He will not pray that they 
^^should be iflmoved from the world, but only that they 
should be^delivered from the evil (ver. 15). The discourse 
concludes with the prayer that all future believers may be 
knit together into one great body, which shall be in the 
Father and the Son, while at the same time the Father 
and the Son are in it (ver. 21, 23); and the last words of 
all, after innumerable periphrastic metaphors to describe 
the promised presence of Christ with His disciples, recur 
at last to the plain expression of His presence, and I in 
you not greatly diffenng from the promise in the First 
Gospel (Met xxviiL 20), ** I am with you always.” * 

There is doubtless a purpose in this accumulation of 
obviously inconsistent statements of the local relations be- 
tween the Father, the ^on, the Spirit, and the Church ; 

I am in the FatW, and the Pather in Me;” ** Ye in Me, 
and I in you;” “I go unto the Father;” “The Holy 
Spirit whom the Blather will send tn My name;” “The 
Comforter whom I will send unto you from the Father ;” 
“I came forth from the Father, and am come into the 
world — the intention being to prevent the mind of the 
reader from attaching any importance to mere local relations 
between the Three Persons, and to force him to form 
B^dritual conceptions instead of local by showing that the 
most opposite local relations may be simultaneously pre- 
dicated. Thus contradiction after contradiction lea)^ the 
reader at last to pierce beneath the literal integuments to 
the spiritual truth concealed below them ; and, aided by 
the bold analogy (xvii. 21) derived from human unity 
(“ that tley all may be one ; as lliou, Father, art in Me, 
and I iu'Thee, that they also may be one in us”), we are 
led at last to discern that the unity is not that of place, 


Philo, Quod Deus Imnmtnhilis^ 26: **WheQ the high 
priest, ooiiviotion, like a pure my of light,*' flashes on our minds, we 
realize our pollution ; and thus oonviotion may be said, as it were, to 
pollute our former imaginary and self-satisfied righteousness. 

* There is an attractive symmetry in the supposition of Canon 
Westcott (Inirod, to St John'o Qo^iet)^ that these discourses (xiii., 
xiv., XV.), in which alone is any mention made of ** oommandments,” 
are intended to lie a kind of Sermon in the Chamber, corresponding to 
the Sermon on the Mount The Sermon on the Mount sets forth the 
new law of Christ ; the Sermon in the Cliamber vivifies ths new law 
with the new Spirit This supposition exactly correspond! with the 
'^spiritnal*' (Muratorian fragment) motive of the Gospd; and the 
esoteric nature of the doctrine is not inconsistent with the aUBments 
which are said to be mainly ** based on direct knowledge of fMas'e 
book" (Westoott, Canons p. 76), that Pardas, '*a dear dil^pe of 
J ohn," wrote five books entitled **exoterioa. V 
“eeoterica.” 


For **exoterioa"*^ldy 


but of will ; and thail the bond of unity ia not sight work- 
ing through material preseim in material li^ht, but Love 
working through spiritual *sight or the spirit of troth, 
independently of material presence. And eo, after all, 


the Paraclete (like all things else in his Gospel) is acc^^ 
ing to law; “If 1 ^o not away, the Comforter will npt 
come unto you" (xvl 7); “The Holy Spirit was not yet 
givfib^ because thot Jesus was not yet glorified ” (vii 89). ^ 
Not until the dead has passed away from us does the “ idM 
of his life " cred^ into onr minds— 

“ Apparelled in more prsdons habit. 

More moving-deucate and fhll of life 

Than when He lived indeed 

and the Eternal Word, who subjected Himself to the laeii 
of hnman nature in birth and life, may be supposed without 
irreverence to have subjected Himself to, or ^rhaps rather 
we shonld say to have availed Himself of, the same laws 
of hun;Lan nature which regulate God’s ordinance of death. 

The orudifixion having been considered above, we pass The 
to the narrative of the resurrection. Matthew and Mark resn 
imply that Jesus manifested Himself to the disciples 
in Galilee; Luke mentions none but manifestations in 
Judaea; the Fourth Gospel mentions manifestations in both 
places. Compared with, .Matthew and Luke, the Fourth 
Gospel may be said to hancBe the subject more familiarly, 
taking the resurrection, so to speak, more as a matter of 
course, and representing Jesus as moving in a more human 
fashion among His disciples after He had risen from the 
grave, helping them in their fishing, holding long con- 
versations with them, and, in a word, renewing almost 
without a break the intercourse of th/da^ before the cruci- 
fixion. In Matthew, the Christ after death appears once, 
upon a mountain, doubtfully discerned by some, and emits 
one final moBsage, sending His disciples to evangelise the 
world, and promising them His perpetual presence. «^ln 
Luke the risen Christ “vanishes,” causes fear and ten'or 
to His disciples, and is supposed to be a “spirit” till He 
eats food in their presence ; finally He is “ parted from 
them.” In John, the ascension, though allud^ to, is 
not described ; and everything else that might give the 
manifestation a phantasmal character is studiously kept in 
the background. No mention is made of the angel who 
descends (Mat. xxvili. «2) from heaven to roll away the stone 
from thesepulchre, terrifying the keepers of the grave, and 
bidding the women “fear not.” It is rather assumed that, 
by His own unaided strength, Chr'^st burst the bars of the 
grave, and after leisurely laying aside the grave-clotliMB, 
and the “napkin in a places by itself” (John xx. 7), went 
forth to converse wit^ His disciples, it is tme that the 
Fourth Gospel does not attempt to conceal the fket that the 
manifestations of Jesus were more than once not recognized 
by His disciples at first; but, in the cases non-recognition, 
it i6 suggest^ (as in Luke), not that the manifestation was 
faint or shadowy (u seemingly in Mat xxviiL 17, “And 
when they saw Him, they worshipped Him; but some 
doubted ”), but that they mistook Him for a stranger (xx. 

14 ; xxL 4). That Jesus ate in the presence of His dis- 
ciples is not stated, nor can it be said to be implied ; but 
His familiar presence at the meal of the disciples (xzL 13) 
suggests a real presence almost as effectively as the narrative 
of the eating of the fish and honeycomb in Luke. A^i- 
tional conviction is also obtained by taking one of Ike 
apostles, Thomas, as a type of resolnte sc^ticism, refnsing 
to believe unless he touches the body of the risen SaviooTi 
and by describing how even such sce^oismu this was con- 
verted into certainty. Moreover, as the water and the blopd 
were vtttfi^ given ^Jesns on the cross, so— lest the giving 
up of the breath on the eroes dionld be a scarcely sniBe^ 
ently notiesable type of the gift of tlie holy breath or Spiril — 
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•or 6¥Migdist record! that Jemii br^thld on His diadplei 
andnidi ^^Beceive ye the hoW breau^’ (or Spirit) — at the 
eame time oonneeting with ttu! hipest ^t the highest 
activity for which a human soul can be incpired by God^ the 
faculty of forgiving eina It is probable that m Qoepel 
originally ended at zx 31 : ** But these are written that 
^ might believe that Jesus is the CSirist the Son of Ood, 
a^ that believing ye might have life through His name.” 
This is a most appropriate termination ; and what foUows 
bears every appearance of being an appendix added by the 
author, deserving a miraculous draught of 153 iishes, 
and a meal of Jesus with seven of the disciples, followed 
by a dialogue between Jesus and Peter, in which the death 
of the latter is predicted, and the erroneous tradition that 
the beloved disciple should not die is shown to be baseless. 
^Three inferences seem probable from this lust narrative : — 
(1) that there had been at Ephesus a tradition (arising 
perhaps from the extreme old age of John and from some 
such expression as is recorded in John xxL 22) that John 
would not die till the Lord had a])peared ; (2) that John 
had died when tfalB account was written (for if he were 
living and past his ninetieth year, at a time when the church 
daily expected the coming of the Lord, tbe Ephesian Chris* 
tians would not have needpd any explanation or Hufteniiig 
away of a prediction which would seem to them veiy likely 
to be fulfilled); but (3) if Joh^ wtfs dead, it must seem that 
the words we know” could not have been added (us they 
might be supposed to have been added, according to the 
Muratorian legend) by Andrew and Philip, who in all 
probability died before John died; and if John was 
dead, it must seem that the words would nut have been 
added by any eldersgof Ephesus representing the genera- 
tion after John; for how could they — who stood on a 
footing altogether subordinate and inferior in [>oint of 
reputation, and with no opportunities of information — 
have ventured to ratify the testimony of the ^^beloved 
dtseiple?” 

It is more easy to arrive at negative than at positive 
results, when evidence is so slight ; but it seems probable 
that the author, attempting to give the spiritual essence of 
the gospel of Christ, as a gospel of love, and assigning the 
EphesianPGospel to the beloved disciple who had presided 
over the Ephesian church, by way of honour and respect 
(for the same reasons which induced the author of the 
2d Epistle of Peter to assign that %pistle to the leading 
apostle), and being at the same time conscious that tbe 
book (though representing the Ephesian doctrine generally, 
and in part the traditions of John tbe apostle, as well as 
those of Andrew, Philip, Aristion, and John tbe elder) 
did not represent the %xact words and teaching of the dis- 
ciple— added the words “We know^ dsc.,” partly as a kind 
of imprimatur of Andrew, Philip, and the rest ; partly in 
order to imply that other traditions besides those of John 
are set forth in llie book ; partly to characterize tbe book 
as a Gospel of broader basis and greater authority than the 
less spiritual traditions issuing from non-apostolic authors, 
which our evangelist desired to correct or supplement Nor 
is it in the least unlikely that this Gospel does represent 
the teaching of Andrew and Philip, and Aristion and John 
the elder, as well as that of John. If Papias of Hlerapolis 
gathered up the traditions of these apostles and elders, why 
not also our author, writiiig in Rhesus perhajis severfd 
JJ/p before Pwiast It is assuredly not for nothing that 
tVname of “Mattliew,” mentioned in Matthew, Mark, and 
Luke, is not found in the Fourth Gospel ; nor is it without 
significanoe that the Gospel begins and ends with an inner 
cizda Tbe “twelve” acre indeed mentioned, but 
aain the badcgronnd. The beloved disciple, Audrew and 
Peter, Philip and Nathanael, — ^these, and these only, are 
mentioned as called bj Jesns in the beginning; Peter and 


Thomas, Nathanael and the sons of Zebedee, and two otljer 
disciples (presomably the same list as those above, wi& the 
addition of James, the son of Zebedee, snd Thoma8)%re 
mentioned as alone admitted to the sacred meal which doses 
the Gospel This fact marks the whole character of tlio 
book ; it is esoteric and edectic, and decidedly modifies 
the impression produced by the tradition pre vioudy recorded 
by the synoptics. 

The eritieinno/ the Jlrat three Chapels , — For fourteen oenturiee the 
church was content to follow Augustine {De Cotmuau Eaangaliait- 
arusi, i. 4) in believing that Murk was “aa it were the hnmble 
coni|iauion (pedleaequus; and abridger of Matthew. Towarde the 
end of the 18th century this dogma waa aliaken, and two different 
hyiK>theBea wore put forward: (1) that the evangeliata had borrowed 
from one another, eitlier Matthew fiom Mark, or Mark fh>m Lukoi 
or even (no capricious and buBeleae were the hypotheses whioh 
^now Btarh)d into oxiateiico) Matthew and Mark mnn Luke ; (2) 
*tliat all the throe Ooepula de|icuded upon an original and common 
UoNiteh The limt of these hv|>otheBi*s may fur convenience be 
called the “ borrowing'* hypothcaia ; the oocoud may be called tlie 
“ traditional *' ]iy|H>thuai(i. Kichhorn woe the first to ayatomatize tlie 
'* traditional ** jiy[H»thoaia, maiiitaiuiiig (1724) that tlie oridnal 
tradition was a written Arumaio Goafiel, known to the three 
aynoptiata, but afterwarda (1804) ao far modifying hia views ai to 
recoguizu that the Aramaic tradition hod bean tranalated into Greek, 
and itanaod through several documentary atagea, before it aaaumed 
the iorm proaervi^ in the triple voraiou of our ayiioptisto* 

Inside the circle of thoac who maintained the U^itional hypo- 
thoais there now aroao inner diviaiuua u^n the Question, wmoh 
evangelist moat closely ap])roxiiiiated to tlie “original** timditlon. 
Kichhorn hod assigned (1804) the priority to Matthew, Oriitz (1612) 
to ^lark. Moreover, a new form of the iiyitothesis was ahapM out 
by Schleiennuclier (i817)» who iiiHiiilainod that our Gospels were 
! oomtKMkui on the basis of a number of disconiiertcd documents; 

while GicHoler (1818) showed that it must have been, in any case, 

I oral tradition wliich served the needs of the earliest disoiples,— 

I tradition sieri'btyjHKl by time, and reduced to some kind of similar 
I imttern Ixifore hung eommitted to writing by the syiioptists. HtiU 
no certain conclusions were arrived at. Ih) wetto (beginning fiom 
1826) aaautned a common oral tradition for Matthew and Luke, and 
treated Mark as an otiitomizer. Crednnr (1880) Joined Behleier- 
miicher in tracing our UonihiIh Imck to a collei'tion of words of the 
Lonl, which he NiippoHod Matthew to have combined with the oldest 
Gosiiel, VIZ., Mark ; similarly lai hiiuuiii (1886). Block (1802-1866) 
relaimed into Griesliach’s view (1784-1790) that Mark was barfed on 
Matthew and Luke. 

All these confiictiiighyjiotlieMoa might naturally induce those who 
bad not themselves closely studied the syiiontie texts to believe ^ 
that the truth of the matter waa unattainable, and tliat, in any 
case, the synoptic narrativeM(not iNiing the rvconla of cye-witneaaes, 
nor being pnsservod in unaltered ducuinenis written cuutcuiporane- 
ously witli or noon after the events) must necesiiarily hs untrust- 
worthy. Aniorditigly, in 1886, Htraitaa inaintaiiied that the whole 
synoptic ijiirrativuwaa Icgeiidaiy or otherwise uii trust worUiy. l%e 
defenderaof the synontists against Strauss found little consideration, 
and the hy|)otheMis that Murk contained the original Gospel wiuuiii- 
credited by the cxtruvagance of Its siipportcrs. In 1846-7 Bchweg- 
ler and Baur, recurring to the “ liorrowing liyjiotlieaiH," issued it in a 
new fonii as an “adapting hyjiothusis ' Tiie original Gospel was 
now supiKwed to l>o tbe Gos|n*I of the Hebrews (seep. 818 above), 
which waa imiigincd to contain in all its bare truthf^uess the 
Kbionito doctrine of the early r hurch. Matthew combined this 
original Jewish-minded document with some other document of 
more hl)eral seiitimonta. Luke was at first a Pauline protest against 
Judaism, but waa altcrwarda supplemented, in a conciliatory spirit, 
with paasages colourful with Kbionitic and Jewish thought ; Mark 
waa treated oa a neutral and colourleaa adaptor of Matthew andi 
Luke,— “jiedio^uus et broviator** This waa the Tubingen 
doctrine, sometimes called the “ tendency hypothesis, ” because the 
adatiiaiions were suppooed to pocced from theological “tendenclea,** 
Ewald (beginning from 1849) com listed the Tubingen theory, 
maintaining that (IT there waa an original Gospel, |ierhai)B compoaM 
by tbe evangelist Philip ; (2) in addition to this, there was a collee- 
tfoD of “ logia** made by Matthew; (8) and, out of both tliese docu- 
ments, or by an author acquainted with these documents, was formed 
Mark, or, stall events, Mark in its original shape ; (4) Matthew con- 
tains (1) (2) and (3), together with extracts from a “ book of higher 
history**; (6) three anonymous evangelists revived this narrative, 
which receive its last form at the handa of Luke (see the account 
of Ewald’s theoiy in Westcott’s Qoapela, p. 208) From this time 
tbe eumpilatory and artistic character of Luke began to be generally 
, recognized ; and even the Tubingen school gave up the theory that 
I Mark had odwted Luke. Hilgenfeld, “in a five yeahi’ htersry 
etiuggle with Baur " (see Holtzmann, in Schenkel's BiheULaxiemu 
( ort^Evangelien**), proved Mark's mdependence. Kdatlin (1888) 
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MlTOMtad Ml drigiul Mark u the groundwork of the qmoptieti ; 
tM^her with a "Ooipelof Peter ”a« the baei* for the parte oonunon 
to and Luke. Riteohl (1861), recanting hia f<^w ojh 

position, and Meyer (1858) became oonTerted to the belief in an 

original Mark.''^ Voikmar (1857) and a number of other theolo* 
gians took the same view ; Weiss (1861) advocated a paritv of 
originality, or rather a common original source, fh>m which 
Matthew and Mark borrowed equally, while occasionally Matthew 
boROwed fVom Mark itself. But the work which most approximates 
to a proof of the originality of the tradition contained in Mark is 
Holtsmaun's whose 
summary of the criticism of the first three Oospels (Schenkers 
BM- Lexicon, Evangel icn ’’) these statements are mainly drawn. 
The author of Jesue ofNtusara^ Dr Koim, of whom, for the sake of 
that interesting work, we would Bt>eak with all resj^t, was almost 
alone in defying, in his last work (p. vii. Aue dm. UrcJitviaUnikum^ 
1878), the '^mano-shaking of the Mark lion;” but even he, with 
qualification (i6. p. 30). 

The work of Dr Holtzmann last referred to is of great value ; and 
so are Dr Weiss's Mareuaevangelitm(l^1%) and McUihduaovangeliwn 
(1876); but it is truly lamentable that nearly a century has passed 
in the accomplishment of so little. The reason is perhaps to be 
looked for (1) in the amount of personality which has been intro- 
duced into discuHsions of tide kind ; (2) in the haste witli which 
theories have been erected upon the basis of single causes; (8) in the 
general absence of attemjd to classify and concentrate evidence ; (4) 
in the failuie to recognize the distinction between probabilitieB and 
certainties, and the amount of labour neoessaiy to attain certainty ; 
(5) most of all, in the absence of mechanical helps. It is probable 
tliat the publication of Bruder's Concordaim in the middle of this 
century has done more than all the rest of thehyitothosis inventors, 
from Au^stiue to Jlitzig, to forward the scientific study of the 
synoptic Gosriels, nor could Dr Holtzmann's valuable work have been 
written but for Uio humble assistance of Bruder. It is lamentable 
to think how much industry, ink, and iMiper, and occasionally intel- 
lect as well, might have been saved if there had been in common 
circulation from the beginning of this century, along with Bruder, 
a harmony of the Gospels, printed after the manner suggested above 
(u. 780), fVom which any one, almost without knowing Greek at 
dl, could have seen at a glance that the ^'pedissequus ” theory 
of Mark was not for a moment tenable, and that Mark ctmlaina^hy 
no means, necessarily, ie — the original tradition fh)m which, at least 
in some places, Matthew and Luke independently borrowed. 

There are simis that a similar waste of industry is to be apjm*- 
hended in the further discussion of the question whether the com- 
mou tradition is derived from oral or documentary sources. When, 
for example, we find so able a critic as Dr Holtzmann (Schenkel, 
'*£ vangelien,” p. 21 0) laying sti'ess on the irregular form &treicaTfOTd6u 
occurring in the same place in all the three synoptists (Mat. zil. 18 ; 
Mk, ill. 6 ; Lu. vi. 10) as a convincing proof that the copying of 
documents (and not oral tradition) can alone explain so strange a 
similarity, wo naturally suppose that this irregularity is nowhers 
else found in the Old or 2)ew Testament. But so far is this fh>xn 
being the case that the irregular form may be with greater truth 
said to be the only form current in the Old and New Testament, 
occurring not only in the three passages above, but also in Mk. viii. 
26 (Avtjcar^on}); in Jerem. xxiii. 8; in Exod. iv. 7; in var. inter- 
pret. Gen. xxiii. 16 [Trominius quotes 8 (1) Esdr. i. 86 (f88). but 
Tisohendorf reads hrdffrffffttf] ; and tlie only passage in which the 
rmlarform is found, Ueii. xl. 21,contaiuBa var. lect. ATfNaWemjtrfv, 
.which, 110 doubt, ought to be inserted in the text. This may serve 
as an example to show how ultimately circuitous the path must be 
through these attempted short cuts to oertaiiiiy. The truth is that 
the question of oral or docuineiitarv sources is not to be settled with- 
out a great deal more of luliour ana of judgment than the subject has 
, hitherto received For a statement of the oral hyixithesis, which is 
merally adopted by English scholars, the reader is referred to 
Westoott's Introduction to tlte QoapcU, pp. 161-208, It has been 
pointed out, however, by Dr Sanday (Academy, Sept 21, 1878) tliat 
there has been of late an increasing tendency in the three tlieones — 
the Tubingen or adaptation theory, the documentary Mark theory, 
the oral tradition theory— to apjiroximate to each other ; so tliat the 
tendency theory has given less weight to dogmatic tendencies and 
more weight to literary considerations. The documentary Mark 
theoiT allows the previous influence of tradition, only stipulating for 
some lost documentary links between the oral traditijii and our Mark ; 
while the oral theory approaches to the documentaiy Mark theory 
in assuming that the oral Gospel is iwresented most nearly by our 
present Mark. Nevertheless, says Dr Banday, between the two 
last theories (for the Tubingen theoir may bo left out of account) 
** the struggle has yet to come. Tne division between these io 
almost national. In (Germany no one of any signiflcance as a critic 
liold^ the oral theory. In England none of our jirominent writers 
hold anything else. France is divided. Godet ranges himself on 
the side most popular in England. R^ville was an early supporter 
of a view eimifar to that which is mining the ascendency in Ger- 
nany ; and thn same is sabstantially adopted by M. Renan.” 


It is greatlT to & dfsixed that, in this ** ■tragg^CL'* the dia- 
pntants may iUnstrate the snligeot in a somewhat ampler 
than has l)^ hitherto oommo% Different venione of the 
originai— tales, histories, ballads— trsnomitted throngh dooiimen- 
taiw and oral sources should be compared together; and more espe- 
cially the phenomena of the amte-Jerome veruons of the New Tei^ 
ment should receive the most carefiiil study, before even the ablest 
commentator should allow himself to use the dogmatic tone whieW 
unfortnnately characterises Dr Weiss’s JdeMaueepten^ium in de- 
ciding against the oral theory. But this is a natnnd chaiacterm^ 
of an author who sees in a si:^ 'Upowo^^ c^vindng proof of an 
Aramaic original (see p. 805 ^ve), and to whom a mU Im settles 
ell critical di^utea. With this dogmatism the tone of Canon 
Westoott’s remarks on the oral Gospel contrasts advants^usly. 
Nevertheless, it will probably be hereafter found that the pheno- 
mena of our present synoptists are due not to one, but to all,Sf the 
causes advocated by the various disputants of the 18th oentuiy. 
Tradition, documents, theological tendencies, literaiy modificatioua, 
misunderstanding of metaphorical parable, misunderstanding ^ 
suoharistio language, misunderstandi^ of spiritual language— all 
these causes wm be found to have contributed to produce the pre- 
sent synoptic result; and it will not improbably oe found, as Dr 
Sanday sl^wdly su^sts, that early documents have been much 
more modified, and early oral tr^tions much less modified, 
than modem associations might have led us to suppose. Future 
investigations will receive a considerable stimulus and help, as 
soon as a harmony of the synoptists showing the Triple Tramtion 
as well as the double traditions (pp. 796-800 above) becomes a 
recognized text-book for all students of the Gospela It will also 
be a useful check, if no demonstration of different documents (in 
Luke, for example) be recognized as sound until it has been tested 
by application to other authors. For example, the proof from nai, 
a, re, eTire, Xa\f *lepoura\4/i, leipiot, irdmwv, eb$6e, sol ttev, 

Is by no means to be despi^ ; but it r^uires expression in a dear 
pietur^ue way by the well-known means of curves ; and no pztxff of 
this kind ought to be accepted until it (or corresponding proof) has 
been applied,— first (a) negatively, to several passages recognised as 
CMnuine productions of the same author (Plato, for example), and 
then (5), positively, to several passages, some of which are recogiiized 
as genuine, others as spurious. In tlie firs#‘csse (a) the curves will 
exhibit no fluctuations ; in the second (b) the curves will exhibit 
fluotnations corresponding to the fluctuations in Luke ; and this 
will be a strong and dearly intelligible proof (even to those who 
know no Greek — for the same illustrative proof might be deduced 
from the application of the test to Titus Andronicus and to 
Samlet) that the fluctuations of the curves are caused in each 
case by the incoming of difleront documentary strata. Btttperhm, 
to do this tlioroucbly, it would be necessary to do it four or five 
times over for each of the four or five principal ancient MSS. (nor 
ought, perhaps, even varieties of spelling, ana certainly not varieties 
of form, such as ko., to m neglected, as possibly pointing 

to the incoming of different documents); and the labour is so great 
that, even with the avoidance of all broaching of hasty theories and 
all personalities, a single worker could humy accomplish it with 
the devotion of a life,— atjeost that is the condusion to whic^ the 
present writer has b^n forced after devoting some years to this 
labour. Yet, in any case, one signal advantage will result flrom 
our keeping before ourselves a high standard of demonstration, viz., 
that, although we may biing forward theories for discussion, we shali 
draw a very distinct line between what is proved and not proved, 
and shall mriuk with ^ust horror fh>m (^ort cuts to knowledge. 

Tho Oritiewin of the Fourth Gospel , — No criticism of a systematic 
kind; says Dr Holtzmann<Sohenkd*s Bihd^Lsxieon), began till the 
publication of Bretschneider’s PfchabUia (1820), which provoked so 
much opposition that the author retracted it Tlie apostolic author- 
ship was supported by Schleiormacber, and by Credner (1886), even 
w'hile admitting that the Gospel could not be regarded as a purely 
objective work. Similarly De Wette, after some doubt and hesita- 
tion (1887), and Reuse (1840-64) decided for the Johannine author- 
ship,— the former being influenced by a comparison of the Fourth 
Gospel with the other works of the 2d century. The attack ol 
Strauss, in his Life cf Jssus, being passed over (m indicating nc 
attempt, or possibly ability, to appreciate the depth of the spintna) 
doctrine in the Fourth Goepel, m spite of the snggestiveneaa and 
occasional accuracy of his method), we come to Baur (1847), who 
pronounced the Gospel to be a rebmons ideal poem. oomposM in 
the 2d century. A great number of writers accepted this theory ; 
among tham, Zeller and Hilgenfeld, and Schenkel and Keim an 
their livi« ol Christ, together with B4ville (1864) and Sdidlten. In 
themesnUsie an hypothesis of ** partial authorriup” had been 
sttggestedt tone (Weiase in 1888, and Freytag in 1861) bdieving 
that the 4 Bacmreoa , others, as Renan (ito), believing that Jhe 
historical namtlvea, were granine ; while some wished to detaidrllie 
JudsMui firom the Galilean porticn of the Gospel, as bei^ distinct 
in authordiip and origin. Lucke, Ewald, Brhcknar, and wittiahtn, 
adopting in various fomis the view of a dlrided autboiahip, noognizeff 
in the Gospel a ftwmeworic of historical fact, but noted alM the 



G O S — G O S 


'843 


aanee of the ideal, the want of historical derelopment, and the mb* 
jeetiTe eolonriiiK given bj the author to the dMoounes of Christ — 
views which find a Ihll expiTaeion in Weizsiicker's Untermekunifeii 
flier die evangelitche OeechldUe (1864). Canon Westoott, in his in- 
fredndi'on to the Ooipele (5th ed., 1875), maintains apostolic author- 
diip» which is also in a special treatise {Autkorehip and ffietorieal 
4!fkameter qf the Fourth Ooapel^ 1872) maintained by Dr Sandav. 
T!k» latter work lays perhaps somewhat too much emphasis on the 
gs^praphical expressions which are used to prove that the author 
was a Jew of Puestif e. Many of these would appear natural for an 
Alexandrian Jew who had spent two or three pasMvora at Jerusalem, 
and had travelled through the country. Still ^ore doubti^ is the 
canon assumed throunhont the treatise, that graphic details, parti- 
eularities of name, place, Ac., imply an eyo-witnesa— the contrary 
being tus^ested by the phenomena of the apociyphal Gosfwla Nor 
does Dr Sanday make any attempt to illustrate the Fourth Qos^iel 
Except in respect of the LogU doctrine) by the teaching of 
B^o. Nevertheless the book is eminently candid, and there u no 
ether book in English to compare with it for the light it throws, 
not only on the Fourth Gospel itself, but also on the histoiy of its 
fritioimn. Dr Sanday also recognizes, oven more fully than Canon 
Westeott, the subjective nature of the Gospel, at least so far as to 


make tiiia admission, that the words of Jesus himself and the words 
of the evangelist arsb in more than one insbuioe, so inextrfodbly 
intermixed ^t it is impossible to tell where the former end and the 
latter begin. In the IntroduohUm to the Ooepet ^ St John, published 
(1879) in the Speaker'e Commentary, Canon westeott has greatly 
amplified the vuuable remarks on the Fourth Gospel contained in 
his Iwyrodnetion to the Study of the GoQwft, and states most for- 
cibly the views of those who see in the multiplioi^ of detail in the 
Fourth Gospel one among many proofs that the Gospel was com- 
posed by an eye-witness of the events which it reooiw For the 
doctrine of the Logos Canon Westi^ott gives the following list:— > 
Gfroerer, Philo u, <f. Jtid,^Alex. Thfont^ie, 1835 ; Daehne, JuiL^ 
Alex. Retigions^PhilaeoiihU^ 1834 ; Domer, Pereon of Ckrkt (Eng. 
trans.) ; Jowett's ** 8t Paul and Philo*’ {Epietke ^ St ^ul, | 858 
AT.); Heinze, Die Lehre v. Loyoe in Orieck, 1872; 

Siegfried, PhUo von Alexandria, 1875. Grossmann IQuautionee 
PhuoncoB, 1829) gives a complete summary of the use of the word 
in Philo. An account of the Ixigos literature up to 1870 is jgiven 
by Dr Abbot in his appendix to the article on The Word ** in the 
American edition of w Dictionary of the Bible^ and Soulier in- 
cludes several later works in La doctrine du Logoe ehee PhUm 
d* Atexandrie, Turin, 1876. (BL A, A.) 


OOSPORT, a fortified seaport and market town of 
Hampshire, England, on the western side of Portsmouth 
harbour, near its mouth, directly opposite and about a mile 
from Portsmouth, with which it is connected by a floating 
bridge moved by a steam en^ne working on two fixed chains. 
The old fortifications built at the end of last century 
are now obsolete, and a line of new forts has been erected 
about two miles from the town, extending from the Solent 
to the upper part of Portsmouth harbour, with accommo- 
dation for two regiiipents of infantry and a brigade of 
artillery. Near the town is the royal St Clarence victualling 
yard, with brewery, cooperage, powder-magazines, biscuit- 
baking establishment, and storehouses for various kinds of 
provisions for the ro 3 ral navy. Adjoining this yard there 
are large Government piiwder magazines and a laboratory 
for making fusees and rockets. Within the old fortifica- 
tions a fine new barracks has been erected with accommo- 
dation for 1100 men, and another barracks with accommo- 
dation for 1600 men p^joining it. The principal other 
buildings %re the town-hall and market-place, the church of 
Holy Trinity, erected in the time of William HI., and the 
magnificent Haslar naval hospital, capable of containing 
2000 patients. Gosport has an extensive establishment for 
the manufacture of anchors and chain cables, and it is also 
celebrated for its yacht-building and sail-making establish- 
ments. The coasting trade is considerable. The town 
is said to have received its name, Gosport or God’s Port, 
from Bishop Henry dF Blois, who put in here fur shelter 
daring a severe storm in 1158. It eras then only a small 
fishing village. According to another supposition its 
original name was Gorse Port, and it was so called from 
the gorse and furze with which the commons io the neigh- 
bourhood were thickly covered. The population in 1871 
was 7366. 

GOSS ART, Jan, bom at Maubeuge towards the close of 
the 15th century, is better known to Englishmen by the 
name of Mabuse than by that of Jenni Goesfut, with which 
he signed some of his pictures, or that of Jennyn van 
Hennegouwe (Hainault), under which he matriculated in 
the ^Ud of St Lirite, at Antwerp, in 1503. We know 
nothing of his life before be attained to manhood; but 
his works at least tell ns that he etood in his first period 
under the influence of artists to whom plastic models were 
familiar ; and this leads to the belief that he spent his 
youtih on the French border rather than on the baab of the 
Scheldt In no eeat of artistic culture is this feature more 
oonsfuenoos than at Toumai, Dooai, or Valenciennei, and 
it may be that in one of these cities Mabuse learnt to emn- 
ming^ the study of architecture with the gandy system of 


colouring familiar to tinters of stone. Without the subtlety 
or power of Van der Weyden, be had this much in common 
with the great master of Toumai and Brussels, that his 
compositions were usually framed in architectural back- 
grounds ; and this marked characteristic is strougly dis- 
played in the pictures which he executed in the first years 
of the 1 6th century. But whilst Mabuse thus early betrays 
his dependence on the masters of the French frontier, he 
also confesses admiration for the great painters who first 
gave lustre to Antwerp ; and in the large altar-pieces of 
Castle Howard and Scawby, he combines in a quaint and 
not unskilful medley the sentiment of Memling, the bright 
and decided contrasts of pigment peculiar to coloured reliefs, 
the cornered and packed •drapery familiar to Van der 
Weyden, and the bold but Socratic cast of face remarkable 
in the works of Quentin Matsys. At Scawby be illustfatei 
the legend of the count of Toulouse, who parted with his 
worldly goods to assume the frock of a hermit. At Castle 
Howai^ be represents the Adoration of the Kings, and 
throws together some thirty figures on an architectural 
background, varied in detail, massive in shape, and fanciful 
in ornament He surprises us by pompous costume and 
flaring contrasts of tone. His figures, like pieces on a 
chess-board, are often rigid and conventional. The land- 
scape which shows through the colonnades is adorned with 
towers and steeples in the minute fashion of Van der 
Weyden. After a residence of a few years at Anturerp, 
Mabuse took service with Philip, bastard of Philip the Goo^ 
at that time Lord of Sotiierdyk and admiral of Zeeland. 
One of bis pictures had already become celebrated — a 
Descent from the Cross (50 figures) on the high altar of the 
monastery of Bt Michael of Tongerloo. Philip of Burgundy 
ordered Mabuse to execute a replica for the church of 
Middleburg; and the value which was then set on the 
picture is apparent from the fact that Dtirer came expressly 
to Middleburg (1521) to see it. In 1568 the altar-piece 
perished by fire. But its principal features were preserved 
in a large arras banging, recently exhibited at the Archaeo- 
logical Museum of Brussels. In 1508 Margaret of Austria 
.sent Philip of Burgundy to Italy to negotiate for the treaty 
of CambraL On this mission he was accompanied by 
Mabuse ; and by this accident an important revolution was 
effected in the art of the Netherlands. Mabuse appears to 
have chiefly studied in Italy the cold and polished works of 
the Leonardesquee. He not only brought home a new style, 
bat he also introduced the fashion of travelling to Italy ; 
and from that time till the age of Rnbens and Van Dyck it 
was considered proper that all Flemish painters sboold visit 
the peninsula. The Flemingi grafted Italian mannerisms 
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on ll^ir own stock; snd the cross turned ont so nnfor- 
tana^ tliat for a centuiy Flemish art lost all trace of 

the^summer of 1509 Philip returned to the Nether- 
lands, and, retiring to bis seat of Suytburg in Zeeland, sur- 
rendered himself to the pleasures of planning decorations 
for his castle and ordering pictures of Mabuse and Jacob of 
Barbarl Being in constant communication with the court 
of Margaret of Austria at Malines, he gave the artists in 
his employ fair chances of promotion. Barbari was made 
court painter to the regent, whilst Mabuse received less im- 
portant commissions. Records prove that Mabuse painted 
a portrait of Leonora of Portugal, and other small pieces, 
for Cliarles Y. in 1516. But tlie only signed pictures of 
this period are the Neptune and Amphitrite of 1516 at 
Berlin, and the Madonna, with a portrait of Jean Caron- 
delet, of 1517, at the Louvre, in both of which we clearly 
discern that Vasari only spoke by hearsay of the progress 
made by Mabuse in *Hhe true method of producing pictures 
full of nude figures and poesies,” It is difficult to find any- 
thing more coarse or misshapen than the Amphitrite, unless 
we except the grotesque and ungainly drayman who figures 
for Neptune. In later forms of the same subject — ^the 
Adam and Eve at Hampton Court, or its feebler replica at 
Berlin — we observe more nudity, combined with realism 
of the commonest type. Happily Mabuse was capable of 
higher efforts. His St Luke painting the portrait of the 
Virgin in Sanct Veit at Prague, a variety of the same sub- 
ject in the Belvedere at Vienna, the Madonna of the Baring 
collection in London, or the numerous repetitions of Christ 
and the Scoffers (Ghent and Antwerp), all prove that travel 
had left many of Gossart’s fundamental peculiarities un- 
altered. His figures still retain the character of stone; his 
ardiiteclure is as rich and varied, his tones are as strong 
as ever. But bright contrasts of gaudy tints are replaced 
by soberer greys ; and a cold haze, the ** sfumato ” of the 
Milanese, pervades the surfaces. It is but seldom that 
these features fail to obtrude. When they least show, the 
master displays a brilliant palette combined with smooth 
surface and incisive outlines. In this form the Madonnas of 
Munich and Vienna (1527), the likeness of a ^rl weighing 
gold pieces (Berlin), and the portraits of the children of the 
Lng of Denmark at Hampton Court, are fair specimens of 
his skill. 

Philip of Burgundy had been deputed in Italy (1515) to 
escort Charles V.’s sister, Isabella, to Denmark. She was 
the affianced bride of Christian 11., whose subsequent 
attempt to unite Denmark and Sweden ended so fatally. 
Here a favourable opportunity was afforded for introducing 
Mabuse to the Danish court ; and it b possible that the 
opportunity was not neglected. Yet Mabuse may have 
become acquainted with the Danish king at a later period. 
As early as 1523, when Christian came to Belgium, he 
asked Mabuse to paint the likenesses of his dwarfs. In 
1528 he requested the artist to furnish to Jean de Hare the 
design for Isabella’s tomb In the abbey of St Pierre near 
Ghent It was no doubt at this time that Mabuse com- 
pleted the portraits of John, Dorothy, and Christine, children 
of Christian II., which came into the collection of Heniy 
VIII No doubt, also, these portraits are identical with 
those of three children at Hampton Court, which were long 
known and often copied as likenesses of Prince Arthur, 
Prince Henry, and Princess Margaret of England. One of 
the copies at Wilton, inscribed with the forged name of 
‘‘Hans Holbein, ye father,” and the false date of 1495, has 
often been cited as a proof that Mabuse came to England 
in the reign of Henry VIL ; but the statement, it is clear, 
rests on no foundation whatever. At the period when these 
rtraits were executed Mabuse lived at Middleburg. But 
dwelt at intervals elsewhere. When Philip of Burgundy 


became bishop of Utrecht, and settled at Dnerstede, near 
Wyck, in 1517, he was accom^nied by Mabuse, who hdiped 
to decorate the new pal^ of his master. At Philip’s death, 
in 1524, Mabuse designed and erected his tomo in the 
church of Wyck. He finally retired to Middleburg, where 
he took service with Philip’s brother, Adolph, brd of Veeren. 
Van Mender’s biography accuses Gkissart of habitiiLl 
drunkenness ; yet it describes the splendid appearance of 
the artist as, dressed in gold brocade, he accompanied Lucas 
of Leyden on m pleasure trip to Ghent, Malines, and 
Antwerp in 1527. The works of Mabuse are those of a 
hardworking and patient artist ; the number of hi# still 
extant pictures practically demonstrates that he was not a 
debauchee. The marriage of his daughter with the paintei 
Henry Van der Heyden of Louvain proves that he hA 
a home, and did not live habitually in taverns, as Van 
Mander suggests. His death at Antwerp, on the let of 
October 1532, is recorded in the portrait engraved by 
Jerome Cock. (j. a. c.) 

QOSSELIES, a town of Belgium, in the arrondissement 
of Charleroi and province of Hennegau, is picturesquely 
situated on the Piciton and on the Brussels and Charleroi 
canal, 8 miles N.W. from Charleroi There are extensive 
coal-mines in the neighbourhood, and the tovm possesses 
breweries, tanneries, bleach works, and manufactories of hats, 
knives, and nails. Here the French gamed a victory over 
the Austrians, 26th June 1794. The population is about 
7000. 

GOTHA (originally Ootegewe^ or Goiawt^ and later 
Gotaha, or Gothau), a town of Germany, formerly capital 
of the old duchy of Gotha, and ivw, alternately with 
Coburg, the residence of the duke of Saxe-Coburg. Gotha 
is situated on a canal of the Leina, and on the Thuringian 
railway, about 6 miles north of the Thuringian Forest. It 
consists of the town proper and four suburbs, which are 
grouped in the shape of a half-moon to the nort^ west, and 
east of the hill on which, at the height of 1086 feet, stands 
the castle of Friedenstein. With the exception of those 
in the older portion of the town, the streets are handsome 
and spacious, attd the beautiful ga^ens and promenades 
between the suburbs and the castle add greatly to the town’s 
attractiveness. On the other side of the castle there is an 
extensive and finely ac^omed park. To the north-west of the 
town the Gulberg hill,— on which there is a pubhc pleasure 
garden, — and to the south-west the Leeberg hill, rise to a 
height of over 1300 feet, and afford extensive views of a 
beautiful panorama. The castle, begun by Ernest the 
Pious in 1643 and completed in 1654, occupies the site of 
the old fortress of Grimmenstein. ^ It is a huge square 
building flanked withHwo wings, having towers rising to 
the height of about 140 feet It contains the ducal coin 
cabinet, and the ducal library of nearly 200,000 volumes, 
among which are several rare editions, and about 6900 manu- 
scripts. The picture galleiy, the cabinet of engravings, the 
natural history museum, the Chinese museum, and the 
cabinet of art, which includes a collection of Egyptian, 
Etruscan, Roman, and German antiquities, are now included 
in a new building, completed in 1878, which stands on the 
southern terrace of the castle. The principal other public 
buildings are the Margaret church, — with a oeautiful portal 
and a lofty tower, — ^founded in the 12th century, twice 
burnt down, and rebuilt in its present form in 1652 ; the 
Augustines or Cloister church, with an altar-piece by the 
pamer Jacobs ; the theatre ; the fire insurance bank and 
the Hie assurance bank ; the ducal palace, in the Italian 
vfllaatyle^ with a winter garden and picture gallery ;Vie 
buildings of the legislature of the duchy; the hospital; 
the old town-house, dating from ttie 11th century ; the bid 
dweUing-house of the painter-Lucas Cranach, now used as 
a girls’ school; the ducal staUe; and the Friedrichathal 
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palaoe* The educational eatabliahmenta inolode excellent 
city aehoola, s gymnaainm (Connded in 1524, one of the 
moat famona in Germany), a ladies’ school of the ftnt 
order, a training school for teachers and another for 
female teadiers, a free school, a trade school, and a com- 
mercial school Among the other institutions are a lying- 
in hospital, a snrgical and eye hospital, a private lunatic 
a^lnm, an orphanage, a reformatory, a magdalen institute, 
and a school for^he board and education of destitute girls. 
The observatory, erected by Duke IL in 17S7, was 
in 1857 transferred to a new site in the neighbourho^ of 
the park. Formerly the town obtained its water supply 
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by means of the Leina canal, which svas excavated in 1369, 
but water for drinking purposes has since 1874 been ob- 
tained from the Thuringian Forest. Gotha is one of the 
most active commercial towns of Thuringia, its manufac- 
tnres including sausages, for which it has a great reputation, 
porcelain, tobacco, sugar, machinery, mechanical and sur- 
gical instruments, musical instruments, shoes, lamps, and 
toys. There are also a number of nurseries and market 
gardens. The book trade is represented by about a dozen 
firms, induding that of the great geographical house of 
Perthes. Population (1875), 22,928, 

Gotha ezisted ai a village in the time of Charlemagne. In 930 
the Abbot Gottbard of Hersfeld eturonaded it with widli. It was 
known as a town as early as 1109, about which time it came into 
the possession of the landii^yea of Thuringia. On the extinction 
of that line Gotha came into the possession of the electors of Saxony, 
and on the division of their estates between Frederick the Aoft- 
heaiSed and William, it fell to the share of the latter, alter whose 
death it was inherited by the Ernestine line of dnkesi Alter 
th# hatUe of ICtthlben in 1547, the castle of Grimmensteln was 
partly destroyed, but it was agdn restored in 1654. In 1556 the 
town was taken Ihnn Duke Joan Frederick by Angnst of Saxony. 
After the death withont iasna of John FrederieVs two sons, it eame 


into the possession of Duke Ernest the Fiona, the fourth of ]jhe line 
of the dukes of Ootlia ; and on the extinction of this line it aCt, in 
1826, nnited, along with the dukedom, toOobuig. 

See Ooika und set'fM Umaebwngf Gotha, 1851 j KiLhne, £eiMlg$ 
9ur Cfeaehkhte der £iUwicMuM der Mu&Ukndt dtt SiadX 

amt du Htnogthuma CMha^ Gotha, 1862; Humbert, Loa villa 
de la Tkufinge, Paris, 1869 ; and Be&, CfoAiM der /Stadt OMa, 
Gotha, 1870. 

GOTHENBURG (Swediah, the aeooud city 

and chief commercial town of Sweden, and the capital of 
a 'Man ” of the same name, la situated in a low valley sur- 
rounded by bare hills, on the south bank and 1} miles from 
the mouth of the Gotha river, 282 miles W.S.W. of Stock- 
holm by rail (by the GKitha Cwal 370 miles). Gtothenburg 
is well and re^arly built, mostly of stone or brick, with 
wide and well-paved streets, and in its general appearance 
much resembles an English town. It consists of two main 
portions, the town proper and its suburbs, — together 5^ 
square miles in extent The first may be described as a 
semicircle extending south-eastward over a marshy flat from 
the bank of the Giitha as its diameter. This semicircle is 
crossed by the East and West Harbour Canals and from 
east to west by the Great Harbour Canal, which divides 
the town proper into two parts, a nortb and a south. The 
canals are enclosed with hewn stone, lined with trees, and 
crossed by 24 iron bridges. The finest streets of Gothen- 
burg are tbo North and South Harbour Streets. Oustavus 
Adolphus’s T(^ (market-place), with a bronze statue of 
Oustavus Adolphus by Fogclberg, occupies the centre of 
the town, while the principal markot-placo is now (since 
1 849) KungetorgH (the king’s market-place). The favourite 
promenades are the Horticultural Society’s Park, the King’s 
Park, with Molin’s group (the Heltbucklers) and the I^pa 
Allem (new alloys), situated on the south outskirts. Gothen- 
burg has seven Lutheran churches, of which the finest are 
the cathedral (OuBtavii Domkgrka), called after Oustavus 
Adolphus, founded 1633, rebuilt after fires in 1742 and 1815, 
now a cruciform structure 173 feet high and 194 feet long 
by 75 feet broad, Ilaga church, erected in 1856, and the 
German church, rebuilt 1747-1798; an English Episcopal 
church (1855); a Catholic chapel; and a synagogue (1855), 
The other chief buildings are the exchange, in Italian style 
(1844), with marble statues of Odin by Fogelberg (1855), 
and of Oscar L by Moliii (1855); the residence house, 
built by Torstenson after tbo Thirty Years’ War ; the town- 
house, founded 1670, enlarged 1814; the old kronhutf 
where the diet of 1660 was helJ ; tbo now custom-house 
(1866); the artillery barracks (1806) for 750 men ; the 
prison (1854); the railway station (1858); the arsenal 
(I860); the new theatre (1856-59) seated fur 1030; and the 
Sahlgren new hospital (1848-55). Gothenburg is the seat 
of a bishop and of a provincial governor. It has 34 schools 
of various kinds, including two Latin schools, a school- 
teachers’ seminary, an extensive Mementdr-ldroverkffounded 
1630, rebuilt 1859, with a library of 15,000 vole., a trade 
institute, the Chalmers’ technical school (1869), another 
technical school (1848), a "real-gymnasium ” (1844), and 
a navigation-schuol (1862), The museum, founded in 
1833, contains collections for natural history, entomo- 
logy, anatomy, botany, archmology, and ethnography, a 
picture and sculptnre gallery, and a collection of 6000 
coins and medalk Oothenbnrg has numerous benevo- 
lent and charitable institutions, mainly supported by the 
munificence of private citizens. The industries are ship- 
building (carried on in four docks), linen and eotton 
weaving, brewing, and the mannfactnre of furniture, 
machinery, Incifer-matches, paper, sugar, and tobacca 
In 1877, 2213 ships of 532,127 tons (Swedish, 1221 
of 270,900 tons; British, 267 of 130,219 tons) entered 
at the port, while 1781 ships of 526,352 tons (British, 
264 of 118,236 tons) clearM The mercantile fleet be- 
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longiufc to (Gothenburg coneuted on January 1878, of 
65 atcMnships of 21,215 tons, and 156 aaUing Temla of 
63,913 tons. The exports in 1877 amounted in yalue 
to £2,437,200. These included 8,107,326 cubic feet of 
deals, boards, and battens (6,021,546 cubic feet to England) ; 
6,065,408 cubic feet of pit-props and other timber, besides 
7,246,056 pieces of oak and other staves, and laths and 
carpenters’ work valued at £80,083 ; 90,460 tons of iron 
and steel (62,480 tons to England) ; 333,194 quarters of 
grain, chiefly oats (265,655 quarters to England); also 
beans and pease, lucifer matches, 2667 head of cattle, 
and 38,578 cwts. of butter. The imports in the some 
year amounted to £3,865,000, chiefly made up of cotton 
(14,540,996 lb) and cotton yam (3,608,355 1b), wool and 
woollen yam (3,397,757 lb), raw sugar (17,289,777 lb), 
refined sugar (6,612,919 1b), coffee (8,239,346 1b), molasses 
(4,883,021 lb), rice (3,246,247 lb), olive oil (2,443,804 lb), 
salt (796,208 cubic feet), coal and coke (246,205 tons), 
iron rails (32,059 tons), petroleum (13,243,408 lb), hides 
(2,346,577 lb), and paper (712,538 lb). Under the peculiar 
licensing system initiated in (^thenbnrg October 1, 1865, 
the town authorities contract for three years with a limited 
company, which takes the whole number of licences for 
selling brdndin, and hands over to the town treasury the 
net proceeds of its trade. These amounted to £40,103 in 
the year ending October 1, 1876, when the company sold 
383,561 gallons of spirits, 178,133 gallons of which were 
consumed on the public-house premises, and realised a 
gross profit of £52,850. The licences issued have been 
reduced from 119 in 1865 to 66 in 1876. All ^^bars” 
are closed from 6 p.il on Saturday to 8 A.M. on Monday, 
and in the period 1866-76 apprehensions for drankenness 
liave on the average decreased 22 per cent, though since 
1870 there has been a slight increase (in 1876, 2357 
persons were fined), usually attributed to the higher rate 
of wagw and the greater efficiency of the police. The 
population of Gothenburg, including suburbs, was 71,707 
in 1877. 

Founded bj Oustavus Adolphus in 1619, Gothenburg was from 
the first desired to be fortifi^ a town of the same name founded 
on Hisingen (an island 44 square miles in area between the two arms 
of the Obtha river) having oeen destroyed by the Danes during the 
Oalmar war. From 1621, when it was first chartered, it steadily 
increased, though it suffered greatly in the Danish wars of the last 
half of the 17th and the beginning of the 18th centuries, and from 
several extensive conflagrations (the last in 1818), which have de- 
stroyed important recoius of its history. The gmt development 
of its hemng fishery in the latter part of the 18^ century gave a 
new impulse to the city’s trade, which was kept up by the influence 
of the “ Continental System/' under which Qothenbuig became a 
dep6t for the colonial rocrchaudise of England. After the fall 
Napoleon it began to decline, but since its closer connexion with 
the interior of the country ^ the Gotha Canal (opened 1882) and 
Western R^lway it has rapidly advanced both in population and 
trade. It is expect^ that the great line now in course of construc- 
tion through the mining districts will veiy greatly increase the im- 
portance of Qothenbuiw. Since the demolition of its fortifleatione 
m 1807, it has been defended only by the two redoubts of Billingen 
and Hya Rabbe. Gothenburg was the birthplace of the poet Rengt 
Lidner, and of two of Sweden’s greatest sculptors, Fogelberg and 
Molin. After the French Revolution Gothenburg was for a time 
the residence of the Bourbon family. 

See OctoTle G«rl4n, G 6 t€bor 9 : tk$kHfiiing tfodm oeA dSw eftmiatlit 
mMifmingwr (Stockholm. 1809), and the woiks therein cited, deo J. Hellstenlus, 
Und nr Obttborgi hUtoria (it 1870); AxelMm end I^bet, Sverign ledM- 
trMta tMiuemmftir (d 1870. at teq ); W. Mehn, O/ier Megtifmkn 

/tin rnoekMm itannhrmgmr tilt OiMrg (ib 1678). Bidrag tUt kdnn^dom om 
OUtbnrpi fh JMutfdm ftrn mi nnm ecA hMcHn, publiihed by the Economle 
SoQlety of Uie IMn (Oothenb. and Stockh., 1874 #( lof.), and ObMorgi Kmlmdnr, 
a Tearijr pnbheatlun. 

GOTHIC LANGUAGE. See under Gothb, p. 852. | 

OOTHOFRED or Godbfrot, the name of a noble I 
French family, of which many members attained distinction | 
as jnnsts or historians. | 

Tht first whose name is associated with the active study 
of juriromdence, at the dose of the 16th century, was 
Ddob (ionxvRor (1549-1621). He was bom at Fai^ and 


studied law at the universities of Louvain, Colons^ and 
Heidelberg: Having embxacal the Reformed idigion, he 
found (Geneva a safer abode than Fftris, and becaw pro- 
fessor of law there. Some years afterwards he obtainm a 
public appointment in one of the districts in the Jura, but 
was driven from his home by the troops of the duke of 
Savoy and retired to BaseL Thence he was induced hy tha 
offer of a chair of Roman law to go to Strasbnrm but soon 
changed his appointment for one at Altorf, Vhich then pos* 
sessed a university celebrated for its late professor of Law, 
Donnean. In 1600 the elector palatine appointed him 
professor of Roman law in Heidell^, where he spenUtbe 
greater portion of the remainder of hu lif^ and was placed 
at the head of the faculty of law. The most flattering 
offers from several universities failed to induce him to leaw 
his adopted country, but the invasion of the Palatinate by 
Tilly’s troops forced him to take refuge again at Strasbur^ 
where he died in 1621. His most important work is ms 
edition of the Corpus Juris. The text given by him was 
very generally adopted and used in quotation. More than 
I twenty editions of the work were published in various towns 
of France, Germany, and Holbmd. (Godefroy’s other writ- 
inn are very numerous ; but they are for the most 
either editions of classietd authors or compilations which 
display great industry and learning, but are of little use to 
the modem student 

Thsodobx Godxfbot (1580-1649), the eldest son of 
Denis, forsook the religion which his father had adopted, 
and obtained the office of historiographer of France, as 
well as several important diplomatic posts. His historical 
works are very numerous. The char|cter of his labours 
will be judged from the title of his most elaborate pro- 
duction — Le Chirntmud de Francs. Many of his smwer 
works are devoted to questions of genealogy. 

Jaoqvbb OopxFJtOY (1 587-] 652), the younger brother of 
Theodore, has a real chdm to the remembrance of students 
of the history of Roman law, in his edition of the Theodosian 
CodCf at which he laboured for thirty years. It was this 
code, and not the Corpus Juris prepared under the direc- 
tion of Justinian, whi^ formed the principal, though not 
the only source from which the lawyers of thw various 
countries which had formed the Western empire drew their 
knowledge of Roman law, at all events until the revival of 
the study of law in thi 11th century at Bologna. Hence 
(Godefroy’s edition was of real value. Jacques (Godefroy 
idso completed the difficult and useful task of collecting 
and arranging those fragments of the Twelve Tables which 
can be discovered, and so an important step was taken 
towards representing the Roman law in its first definite 
form. His other works are very numerous, and are prin- 
cipally devoted to the dbenssion of various points of Roman 
law. He died in 1652, having served the republic of 
(Geneva both as its principal magutrate and in undertaking 
important missions to the court of France. 

A Ibt of the works of the varioiis members of the family of 
Godefroy, whose acUvity extends over a period of nearly 200 years, 
may be found in the Biograpkis CH/nitwe, end fuller psrtieiilaa 
of its history in Moreri’s JjieUomaiirt kiatorique. 

GOTHS. The historical position of the Gothic nation 
needs to be marked ont with special cb^ both on account 
of various lax popular uses of the (Gothic name, and also on 
account of much legendary hbtory and many rash ethno- 
logical speculations, ancient and modem, which have 
gi^mred round the trae hbtory of the (Gothic people. An 
ignocant age used the words Goth and Gothic as vague 
names of contempt for anything that was thought rude and 
barbarous. A hardly less ignorant but better dbpoa^ age 
used the word Gothiehk an equally vague way, but witho^ 
the same feeling of contempt, for anything which was 
thought to be medimval or “romanti^* as opposed to 
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*'dMrioaL” The name came alaole be need ae a phQologi- 
oal or ethnidogieal tem ; we heard of ** Gk>thio nationii" 
** Go^e langnagee^” Jm., mekning ^^Tentonio” in the widest 
tenee. The name waa also, first soomfollj, then respect- 
folly, ap^ed to a st^le of ar^tectnre which has some claim 
to called Teutonic as opposed to Greek or Roman, bat 
which has nothing whatoyer to do with the Goths as a 
(nation. Long before tliis, two European sovereigns who 
had nothing wliattever to do with the national Goths, took 
the title of King of the Gtotbs out of a mere accidental like- 
ness of names. All these uses of the Qbthic name must be 
carefully distinguished from the history of the true national 
OoCbs who play so great a part in Europe from the 3d 
to the 8th century of our era. The Goths may on many 
j^unds claim the foremost place among the Teutonic 
^tions which had a share in the break-up of the Roman 
power. They were among the earliest, if not quite the 
earliest, of &e Teutonic nations to establish themselves 
within the empire, as distinguished from merely ravaging 
its frontiers. Their history too is closely connected with 
the geography of the whole empire. Their first historical 
appearance was in the East ; their great historical settle- 
ments were made in the West. No Teutonic people fills so 
great a place in the political and military history of the 4th, 
5th, and 6th centuries, and no Teutonic people has loft 
behind it such early remains of a written native litera- 
ture. The real greatness of the Goths quite accounts for 
the many vague uses of the Gothic name. Alike in scorn 
and in honour, the Goths have been, not unreasonably, 
taken as the representatives of the whole Teutonic race. 
The wonderful thing is that a people who played so great 
a part for several nges should have wholly passed away. 
The Goths have not for many ages existed anywhere as a 
distinct nation, nor have they given an abiding name to 
any part of Europe. Franl^ Angles, Saxons, Burgun- 
dians, Frisians, Thuriugians, Lomba^ Bavarians, perhaps 
Vandals, are all visible on the modern map. So several 
parts of Europe have at different times been known as 
Oothda; but the name was never borne by any large 
country, and it has nowhere lasted down to modem times. 

The chief ancient authority for the early history of the 
Goths & their national hbtorian Jordanis, who chiefiy 
followed the Gothic history of Cassiodorus the minister of 
Theodoric, and the lost history of i^lavius. (On the value 
of Jordanis’s writings see Pallmann, Getchic^Ue der Folker- 
ufanderunff, i. 23.) But he is careless and uncritical, and, 
like other national historians, is full of m 3 rthical elements 
in the early part He has to be tested throughout by the 
contemporary Roman^ and Greek writers from the 3d cen- 
tury to the 6th. Among these, perhaps the first pl^e is 
due to Ammianus in the 4th centifiy and to Procopius in 
the 6th. 

The first certain historical appearance of the Goths is in 
the lands north of the lower Danube in the 3d century of 
•ur era. For any earlier account of them we have to go 
either to mythical stories or to ingenious guesses wd infe^ 
ences. There are a remarkable number of national and 
legendary names which have more or less of likeness to the 
name GM ; and this likeness has naturally led to an un- 
usual number of theories. The Goths first appear in history 
in the ancient land of the Getce; and this geographical fact, 
s combined with the likeness of the names, has naturally 
caused G^iw and Goihs to be looked on as the same peopla 
The identification is as old as our first historical mention 
of the Goths (^lins Spaitianas, Ant, Car,, 10). daudian 
always qieaks of the Goths as Getm. So does the national 
hisfcriaa Jordanis (cap. v.). The identity is mentioned 
ddubtin^by Procopins (BelL Vand., L 2; if, Bell. Gath., v. 
4). It is strongHy maintnioed by Jacob Grimm (GuehickU 
dtr DnAaAm cqq[». is., sviil), but is rejected by 


nearly all later writers. A more famous legend, which 
has derived its chief ourrency from Jordani^ brifige the 
Goths first of all from Scandinavia (see Gibbon, c. x,; 
Gager’s ffutofy of Sweden, & z.). I^ere is a so-called 
East and West Gothland in Sweden, but the connexion of 
these lands with the Oothn of Roman histoiy is more than 
doubtful Ptolemy (ii. 1 1, 35) places the Povroi in Scandia, 
and Procopius {Bell, Goth,, il 15) knew tlie PavriM among 
the inhabitants of Thoule; but he clearly did not look on 
them as Gotha (see Zeuss, Die Deuiechm, 500, 511; Grimm, 
1 ^ 31 2). Then there is ^e god Gedt (see Kemble’s Sanone 
in JSngland, i. 370), and the Gedtae, who figure in Beowulf 
and elsewhere in Old-English writings. The Traveller’s 
Song (34, 115, 177) distinctly distinguishes Gotke and 
Gedtae, and couples the latter with the Swedes. Pliny 
(Nat, Hiet,, iv. 11) places Geia and Gaudof together on the 
lower Danube. His Oaudas may possibly be Goths ; if so^ 
they are distinguished from the Getee, Then there are the 
Jutee of Old-E^lish history, the Guttonee, Goihonee, Gatkini 
(see Latham, Germania, Epilegomena xxxviiL et eeqq,), 
Pytheas, according to Pliny {Nat, Hiei,, xxxvii. 7 ; cf, iv. 
14) placed the Guitones on the south coast of the &ltic 
(that seems to be his meaning), and rules them to be a 
German people. This carries the name back to the time 
of Alexander. Ptolemy also (iii 5, 20) has rvdwFfc in 
Sarmatia on the Vistula. Tacitus {Germania, 43) distin- 
guishes the German Oolhouea in the same region from the 
Celtic Gothini, whom he places seeminuly nearer to the 
Carpathians. Tacitus moreover not otHy speaks of the 
Gothonee or Gotonee as a people, but mentions {Ann,, il 62) 
a particular man of the nation, Catualda by name, as having 
restored the independence of his people after it had been 
overthrown by Maroboduus. With this hint, it is perhaps 
not too much to infer with Aschbach {Weetgothen, 2d ed.) 
and Zeuss (136) that for Bavnmt in Btralm (vii. 1), who 
are mentioned among the nations subject to maroboduus, 
we should read Poi^ovffv. And there is no doubt that names 
like Getat, Gtikm, Quddce, even Oeihi, lived on almost to 
modern times, first as national names, then as names of 
contempt, in Poland, Lithuania, and Prussia (see Latham, 
and Zeuss, 672). Latham asserts the identity of the names 
Gdw, Gothi, and Quhonee, but be bolds (see especially p. 
42 of his Epilegomena) that both Gothnwe and Getm were 
Lithuanian, and that the Teutonic Goths took the name of 
the people whom they had conquered. They would, on 
this view, be Goths only in the sense in which Englishmen 
are Britons. 

On the whole, it seems that there is no trustworthy 
evidence for a migration of the Goths from Scandinavia, 
and that the idea was suggested only by the likeness 
of name between the true Goths and the Gaute or Gedtae 
of Swedish history. The application of the name 
Gothland to the island Gotland, as well as to the conti- 
nental Gauikiod, is a farther mistake. Nor does there seem 
to be any reason for making Chthe and Getm the same. 
But the identification of the Goths with the Gothonee, 
PoiWcc, GutUmee, on the south coast of the Baltic (which 
is accepted by Pallmann and Dahn) Las much more to be 
said for it Gothi and Chthanee are strictly the same name ; 
the double form is usual in the Latin shapM of Teutonic 
names. But the whole histoiy of the Goths in their north- 
ern seats is summed up in the personal history of Catualda, 
who, after delivering his people from Maroboduu^ was 
himself overthrown by the HermundurL The continuous 
and certain history of the Gothic nation begins in the 
Roman Dacia. 

The question now comes, Which of the nations which 
are historically connected with the Goths had any closer 
connexion with them than that of common Teutonic origin t 
Sotting aside OeUs and other doubtful theories, the real 
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Gtotbic same is used by the Gredc and Latin writers in a 
wides Aid in a narrower sense. We must also bear in mind 
the vague way in which the ancient writers used national 
their fondness for using obsolete names. Thus 
the Ooths and other Teutonic nations are s|>oken of as 
Serbians and Sarmatians. Procopius, in an evidently well- 
considered passage {Bdl. Fand,, L 2), speaks of the Ooths 
as having been formerly called ^vpofAdixu leol McAdy^Aoivoi, 
names whicb^ come out of Herodotus’s description of the 
regions where the Goths first appear. But he gives it as 
the definite result of his own obUrvations that Goths, — ^by 
this name he always means specially the East-Gotlis, — 
Vandals,' West-Qoths, and Qepidse (ri^otSce, with an 
evident intention to give the word a Greek meaning) were 
originally one nation, speaking one Gothic language. The 
only question is about the Vandals. The Gepidse are com- 
monly acknowledged as a branch of the Goths, and Jor- 
danis (17) has a legend which implies their kindred. The 
Taifalm (A.mmianus, xxxi. 19), the Bastamse, Peucini, and 
other tribes are also reckoned among the Gothic races. 
In other passages Procopius speaks of several other nations, 
as the Alans, Bogi, and Scirri, as Gothic, but he does not 
seem to be in the same way pronouncing a definite judg- 
ment Among all these, the historical Goths, who play a 
part in European history by that name, consist of the East 
and West Goths, and of the small division called Tetraxitm. 
The division into East and West Goths does not appear in 
the earlier writers, as Ammianus and Zosimus, but we find 
it both in Procopius and in Jordanis. Instead of East- 
Goths and West-Goths, we read in Ammianus, Zosimus, 
and Claudian of Grevjihungi and TerviiigL These seem 
to be (see Aschbach, 21 ; Zeuss, 406 ; Kopke, 103) the 
strictly uationid names of the two divisions, which took the 
names of East and West Goths from their geographical 
position in the lands which they entered. There is au escact 
parallel in England, where the national name of the Gewisms 
gives way to the geographical name of WesUSaxons, Jor- 
danis indeed doubts whether the East-Qoths were so 
called from their eastern position, or from a king Ostrogotha. 
Strange to say, this Ostrogotha seems to be a real person, 
and not a mere mythical eponym. OvWpiydrdoc (Procop., 
BflL Goih,^ iv. 27) is an historical person at a later date, 
and the name is borne in a feminine shape by one of the 
daughters of Theodoric. The history of the East and West 
Goths, as far as the empire is concerned, falls naturally into 
three periods. In the 3d century they are still settled out- 
side the empire, and appear as invaders and ravagers of the 
Roman territory from outside. After an interval in which 
they almost sink out of notice, they appear again within 
the bounds of the empire, in various relations of alliance 
and enmity, marching to and fro, but not making any last- 
ing settlement It is not till ^e 5th century that they 
begin to form settled powers. During their wandering stage 
they appear mainly in the Eastern empire. But neither 
they nor any other Teutonic people founded any permanent 
settlement within its borders. The historical settlements 
of the Goths are the short and brilliant dominion of the East- 
Goths in Italy, and the more lasting dominion of the West- 
Goths in Gaul and Spain. 

After the first vague mention of the Goths under Anto- 
ninus Caracalla, they begin to play a distinct part in the 
reign of Alexander Severus. They were then in Dacia, and 
received a tribute or subsidy of some kmd (Petrus Patridus, 
124, ed. Bonn). The next emperor, Maximin, is claimed 
by Jordanis (15) as himself of GotUc birth, hut we may 
suspect the usual confusion with the Oetm, The narrative 
of Jordanis begins from this point to put on a more his- 
torical character, and his account is helped out by various 
notices in the Augustan Histoiy. In tne reign of PhUip 
(244-248 a.D.) they passed the l^ube and ravaged Mcesia. 


and in 251 the emperoir Decius fell in battle against them 
(see Zosimus, i 19 et seqq.)» From this time uey ravaged 
eastern Europe and western i&ia far and wide (251-268). 
They carried on their warfare by sea, and reached as fit 
east as Trebisond And it seems to have been now that 
the first permanent (Gothic settlement was made, though not 
strictly within the lands of the empire. This was in the 
Tauric Chersonesos or CMm. Here their settlement lasted 
for many ages, and they became allies rather than subjects 
of the empire in the reign of Justinian. Within the empire 
the Gothic inroadk met with repulses at several points, 
especially from the local forces of Athens under the his- 
torian Dexippus (Trebellius, Gallienus 13, and the fra^ent 
of Dexippus himself). At last, in 269, ^e Goths altered 
a decisive defeat from the emperor Claudius at Naissns in 
Dardania, which formed an epoch in Gothic histoiy. if 
answers to the repulse of the Saxons from Britain by the 
elder Theodosius. The first attempt at Gothic settlement 
south of the Danube had been premature. It had to be 
repeated at a later time with greater success. 

Further victories over the Goths are attributed to Aura* 
lian. But the chief event of his reign was one whidh 
amounted to a legal acknowledgment of Gothic occupation 
north of the Danube. The Roman legions were withdrawn 
from Dacia, and the name of Trajan’s great conquest was 
transferred to the land south of the Danube (274). That is, 
the great river was established as the boundary between the 
Roman and Gothic dominions. The wisdom of this cession 
is shown by its being followed by a period of ninety years 
in which the peace between the Goths and the empire was 
seldom seriously broken. The chief interruption was during 
the reign of Constantine, when thewGothic king Arario 
invaded the empire, and, after some momentary successes, 
was driven baciL In the middle of the 4th century a great 
power arose under the East-Gothic king Ermanaric (less 
correctly Hermanric ; the name is the same as JEormefiriCf 
in the royal line of Kent), of the house of the Amali, which 
was reckoned to be the noblest among the Goths. Erman- 
aric has become a great figure in Teutonic legend, and it is 
not easy to say how far legend has built upon histoiy, and 
how far so-called histoiy has dravni f^om legend. But that 
Ermanaric was a real man, and the founder or a great 
dominion, is plain from the few words of Ammianus (xxxi 
3). Yet there is soq;iething unsatisfactory in the way 
in which we read vague accounts of the greatness of his 
power, with hardly a glimpse of himself personally. The 
period assigned to his reign is full of stirring events, in 
which we get a clear conception of much lesser Go^ic 
chiefs, but none of Ermanaric himselfi Jordanis (23) claims 
for him a vast dominion stretching** from the Danube to 
the Baltic, and be is cijpecially emphatic on the subjection 
of the Slavonic nations to the rule of the Gothic ove^ 
lord. With regard to the Gk>thic nations, we can see 
that the rule of Ermaruiric was a mere overlordship. The 
West-Goths appear as a distinct people, with the power oi 
making war and peace on their own account But they 
had no kings ; their great chief Athanaric appears only ai 
judge” (Ammianus, xxviL 5 ; xxxi 3), answering to om 
or heretoga (cf, Jordanis, 26); and along witl 
Um are other West-Gothic chiefs, specially his rival Frithi 
gem. We hear of a civil war between these two rival 
(Socrates, iv. 33), and it is more certam that Athanari 
made war within the Roman border as an ally of the usni 
per of Procopius in 365, and afterwards made peace wit 
the emperor Yalens. By this time CSnistianity was mail 
ing swift advances among the (Soths. According to tli 
view of some modem writers (Kdpke, 123; Pallmann, it 63 
the outlying Gothic settlement in Crim had been Cliristir 
uid Catholic from the beginning; but now Ghristianitj i 
its Arian form began to gia&ally acoq»ted ly the giei 
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miH of tho Oufchio nation. This Was mainly tiie work of 
the tea chin g of Ulfila (see UpiuL), the Gk>thic apostle and 
translator of the Soriptores into the (^thio tongne (Sozomen, 
i?. 24). According to some accounts (Pallmanny i 71), he 
had, to avoid persecntion, led a Christian colony south of 
the Danube (348), who settled peaceably at Nioopolis, and 
are hence Imown as Moesogoths (seemingly the CMki 
ifinorei of Jordanis, 51). Later, in 370, there was 
another great persecution, in which Athanaric, the spedsl 
enemy of eveiytiiing Roman, app^ also as the enemy of 
the Christians, while Frithigern is theif friend (Soaomen, 
vL 37 ; Socrates, iv. 33). The distinction between (Aris- 
tian*aud heathen Qoths remains of political importance for 
some time. But both East and West Ooths had fully 
embraced Arianism long before the end of the 5th century, 
while the Gk)ths of Crim seem to have remained Catholic, 
and received Catholic bishops from Saint John Chrysostom, 
and afterwards from Justinian. 

Towards the end of the reign of Ermanaric several causes 
joined together to break his great dominion asunder. 
There were clearly signs of division between East and West 
Goths, between Christians and heathens, as well as discon* 
tents among the subject nations. These causes of division 
were now strengthened by pressure from without. Now 
began the first of those movements of the Turanian races into 
the lands north of the Danube, which liave had such an effect 
on the history of south-eastern Europe down to our own 
time. The Huns pressed on the new dominion of the 
Goths, which was already beginning to break in pieces. 
Ermanaric died at the age, it is said, of 110, by the hands 
of subject princes stirred to wrath by his cruelties (Jor- 
danis, 24), All thoi%ht of a lasting Gothic dominion north 
of the Danube died with him. With his fall the move- 
ments south of that river begin again on a great scale. 

From this time the history of the East and West Goths 
parts asunder, to be joined together again only incidentally 
and for a season. The great mass of the East^oths stayed 
north of the Danube, and passed under the overlordship 
of the Hun. They do not for the present play any import 
ant part in the a&irs of the empira The great mass of 
the Wes^Goths crossed the Danube into the Roman pro- 
vinces, and there played a most important part in various 
characters of alliance and enmity. The great migration 
was in 376, when they were allowed to pass as peaceful 
settlers under their chief Frithigern. His rival Athanaric 
seems to have tried to maintain his party for a while north 
of the Danube in defiance of the Huns \ but he had presently 
to follow the example of the great mass of the nation. The 
peaceful designs of Frithigern were meanwhile thwarted by 
the ill-treatment which the Ghiths su|rered from the Roman 
oflftcials, which led first to disputes and then to open war. 
in 378 the Qoths won the gresLt battle of Adrianople, in 
which the emperor Valens was killed. HU successor 
Theodosius the Great made terms with them in 381, and 
the mass of the Gothic warriors entered the Roman service 
as fadercOi, Many of their chiefs were in high favour ; 
but it seems that the orthodox Theodosius showed more 
favour to the still remaining heathen party among the 
Goths than to the larger part of them who bad embraced 
Arian Ohristianity. Athanaric himself came to Constan- 
tinople in 381 ; he was received with high honours, and had 
a solemn funeral when he died. HU saying U worth re^ 
cording, as an example of the effect which Roman civilisa- 
tion hai on the Teutonic mind. The emperor,” he said, 
^ was a god upon earth, and he who resisted him would 
haim his blood on his own head.” 

The death of Theodosius in 395 broke up the union 
bAween die Weet-Ghitlis and the empira Dissensions 
ame between them and the ministers of Areadius; the 
Ootb threw off their allegiaDee, and chose Alaric ss their 


king. ThU was a restoration alike of national unity and of 
national independenca The royal title had not b^ Vhme 
by their leaders in the Roman servioa Alaric^ s position U 
quite different from that of several Ooths in the Roman 
service, who appear as simple rebels (see Edpke, 128). He 
was of the great West-Gothic house of the fialti (bold), a 
honse second in nobility only to that of the Amak HU 
whole career was taken up with marchings to and! fro within 
the lands, first of the Eastern, then of the Western empira 
The Goths are under him an independent people under a 
national king ; their independence U in no way interfered 
with if the Gothic king, in a moment of peace, accepts the 
office and titles of a Roman general. But under Alaric the 
Qoths make no lasting settlement In tiie long tale of in 
trigue and warfare between the Qoths and the two imperial 
courts which fills up thU whole time, cessions of territory 
are offered to the Goths, provinces are occupied by them, 
but as yet they do not take root anywhere ; no Western land 
as yet becomes Chthia. Alaric’s designs of settlement seem 
in hU first stage to have still kept east of the Adriatic, 
in lllyricum, possibly in Greece. Towards the end of hU 
career his eyes seem fixed on Africa (ftee K5pke, 128). 

Greece was the scene of his great campaign in 396, the 
second Gothic invasion of that country. In tbU campaimi 
the religious position of the Qothsfs strongly marked. The 
Arian appeared as an enemy alike to the pagan majority and 
the Catholic minority ; but he came surrounded by monks, 
and hU chief wrath was directed against the heathen 
temples (Hertsberg, GeMchichte Grieehmlanila, iii. 391). His 
Italian campaigns fall into two great divisions, that of 
402-3, when he was driven back by Stilicho, and that of 
408-10, after Stilicho’s death. In this second war ho thrice 
besieged Rome (408, 409, 410). The second time it suited 
a momentary policy to setup a puppet emperor of hU own, 
and even to accept a militai^ commission from him. The 
third time be sacked the city, the first time since Brennus 
that Rome had been taken by an army of utter foreign- 
ers. The intricate political and military details of these 
campaigns are of less importance in the history of the 
Gothic nation than the stage which Alaric’s reign marks in 
the hUtory of that nation. It stands between two periods 
of settlement within the empire and of service under the 
empire. Under Alaric there is no settlement, and service 
is quite secondary and precarious; after bis death in 410 
the two begin again in new sba|i6s. 

Contem{)orary with the campaigns of Alaric was a bar- 
barian invasion of Italy, which, according to one view, 
again brings the East and West Goths together. The great 
I mass of the East-Goths, as has been already said, became 
one of the many nations which were under vassalage to the 
Huns; but their relation was one merely of vassalage. 
They remained a dUtinct people under kings of their own, 
kings of the house of the Amali and of the kindred of 
Ermanaric (Jordanis, 48). They had to follow the lead 
of the Huns in war, but they were also able to carry on 
wars of their own ; and it has been held (see Kbpke, 139 ; 
Pallmann, ii. 173, 277) that among these separate East- 
Gothic enterprises we are to place the invasion of Italy in 
405 by RadagaUus (whom Pallmann writes Ratiger, and 
takes him for the chief of the heathen jiart of the East- 
Goths). One chronicler. Prosper, makes tbU invasion pre- 
ceded by another in 400, in which Alaric and Radagaisus 
appear as partners. The papism of RadagaUus U certain. 
The presence of Qoths in hU army U certain, but it seems 
dangerous to infer that hU invasion was a national Gothic 
enterprise. 

Under Atanlf, the brother-in-law and successor of Alaric, 
another era opens, the beginning of enterprises which did 
in the end le^ to the establishment of a settled Gothic 
monarchy in the West The position of Ataulf U well 

X. — 107 
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marked by the speech pat into his month by Oroeins. He 
haibait one time dreamed of destroying the Roman ^wer, 
of taming S&mania into Goihia^ and patting Ataulf in the 
stead efAngostus ; but he had learned that me world conld 
be governed only by the laws of Rome, and he had detei^ 
mined to use the Gothic arms for the support of the Roman 

E ower. And in the confused and contradictory accounts of 
is actions (for the story in Jordanis cannot be reconciled 
with the accounts in Olympiodorus and the chroniclers), 
we can see something of this principle at work throughout 
Gaul and Spain were overrun both by barbarian invaders 
and by rival emperors. The sword of the Goth was to win 
back the lust lands for Bom& And, amid many shiftings 
of allegiance, Ataulf seems never to have wholly given up 
the position of an ally of the empire. His marriage with 
Placidia, the daughter of the great Theodosius, was taken 
as the seal of the union between Goth and Roman, and, had 
their son Theodosius lived, a dynasty might have arisen 
uniting both elaima But the career of Ataulf was cut 
short at Barcelona in 415, by his murder at the hands of 
another faction of the Goths. The reign of Sigeric was 
momentary. Under Widlia in 418 a more settled state of 
things was established. The empire received again, as the 
prize of Gothic victories, the Tarraconensis in Spain, and 
Novempopulana and the Narbonensis in GauL The 
** second Aquitaine,” with the sea-coast from the mouth of 
the Garonne to the mouth of the Loire, became the West- 
Gothic kingdom of Toulouse. The dominion of the Goths 
was now strictly Gaulish ; their lasting Spanish dominion 
does not yet begin. 

The reign of the first West-Gothic Theodoric (418-451) 
shows a shifting state of relations betwen the Itoman and 
Gothic powers ; but, after defeats and successes both ways, 
the older relation of alliance against common enemies was 
again established. At last Goth and Roman had to join 
together against the common enemy of Europe and Chris- 
tendom, Attila the Hun. But they met Gothic warriors in 
bis army. By the terms of their subjection to the Huns, 
the £ast-Goths came to fight for Attila against Christendom 
at ChAlons, just as the Servians came to fight for Bsgazet 
against Christendom at Nicopolis. Theodoric fell in the 
battle (451). After this momentary meeting, the history 
of the East and West Goths again separates for a while. 
The kingdom of Toulouse grew within Gaul at the expense 
of the empire, and in Spain at the expense of the Suevi. 
Under Euric (466-488) the West-(iothio power again 
became largely a Spanish power. The kingdom of Toulouse 
took in nearly all Gaul south of the Loire and west of the 
Rhone, with all Spain, except the north-west corner, which 
was still held by the SuevL Provence alone remained 
to the empire. The West-Gothic kings largely adopted 
Roman manners and culture ; but, as they still kept to their 
original Arian creed, their rule never became tnorougldy 
acceptable to their Catholic subjects. They stood therefore 
at a great disadvantage when a new and aggressive Catholic 
power appeared in Gaul through the conversion of the 
Frank Chlodwig. Toulouse was, as in days long after, the 
seat of an heretical power, against which the forces of 
northern Gaul marched as on a crusade. In 507 the West- 
Gk>thic king Alaric fell before the Frankish arms at Bougl^ 
near Poitiers, and his kingdom, as a great power north 
of the Alps, fell with him. That Spain and a fragment of 
Gaul still remained to form a West-Gothic kingdom was 
owing to the intervention of the East-Goths under the lule 
of the greatest man in Gothic history. 

When the Hwnish power broke in pieces on the death 
of Attila, the East-Gtoths recovered their full independence. 
They now entered into relations with the empire, and were 
settW on lands in Pumooia. Daring the greater part of 
the lat^ half of the 6th century, the East-Gotta play in 


south-eastern Europe, beady the same pi^ which the West* 
Gotta played in the century tafore. ^ey are seen going 
to and fro, in every conceivable relation cd friendship and 
enmity with the ^tem Roman power, tiU, just as the 
West-Goths had done before them, they pass from the East 
to the West They are still ruled by kings of the house of ^ 
the Amali, and from that house there now steps forward a 
great figure, famous alike in history and in romance, in tik 
person of Theodoric son of Theodemir. ( Bom about 454, 
his childhood was spent at Constantinople as a hosti^ 
where he was oaAfuUy educated. The former part of his 
life is taken up with various disputes, intrigues, and ^ wars 
within the Eastern empire, in which he has as his^rival 
another Theodoric, son of Triarius, and sumamed Strabo. 
This older but lesser Theodoric seems to have been the chigf 
(not king) of that branch of the EastGoths which him 
settled within the empire at an earlier time. Theodoric 
the Great, as he is sometimes distinguished, is sometimes 
the friend, sometimes the enemy, of the empire. In the 
former case he is clothed with various Roman titles and 
offices, as patrician and consul; but in all cases alike he 
remains the national East-Gothic king. It was in both 
characters together that he set out in 488, by commission 
from the emperor Zeno, to recover Italy from Odoacer. By 
493 Ravenna was taken; Odoacer was killed by Theodoric’s 
own hand; and the East-Gothic power was fully estab- 
lished over Italy, Sicily, Dalmatia, and the lands to the 
north of Italy. In this war the history of the East and 
West Goths begins again to unite, if we may accept the 
witness of one writer (Anon. Vales. 728) that Theodoric 
was helped by West-Gothic auxiliaries. The two branches 
of the nation were soon brought much^hiore closely together, 
when, through the overthrow of the West-Gothic kingdom 
of Toulouse, the powerof Theodoric was practically extended 
over a large part of Gaul and over nearly the whole of 
Spain. A time of confusion followed the fall of Alaric, 
and, as that prince was the son-in-law of Theodoric, the East- 
Gothic king stepped in as the guardian of his mndson 
Amalaric, and preserved for him all his Spanisn and a 
fragment of his Gaulish dominion. Toulouse p^ed away 
to the Frank ; but the Gk)th kept Ntiirbonne and its district, 
the land of ^ptimania — tlie land which, as the last part 
of Gktul held by the Goths, kept the name of Gothta for 
many ages. While Theodoric lived, the West-Gothic ki^- 
dom was practically united to his own dominion. He 
seems also to have daimed a kind of protectorate over the 
Teutonic powers generally, and indeed to have practically 
exercised it, except in the case of the Franks. 

The East-Gothic dominion was now again as great in 
extent, and far more gplendid, than it could have been in 
the time of Ermanaric. But it was now of a wholly dif- 
ferent character. The dominion of Theodoric was not a 
barbarian but a civilized power. His twofold position ran 
through everything. He was at once national king of the 
Goths, and successor, though without any imperial titles, of 
the Roman emperors of this West. The two nations, di^ 
fering in manners, language, and religion, lived side by 
side on the soil of Italy; eadi was ruled according to its own 
law, by the prince who was, in his two separate charaoten^ 
the common sovereign of both. The picture of Theodoric’s 
rule is drawn for ns in the state papers drawn up in his 
name and in the names of his successors by his Ron^ 
minister Caasiodonia The Gotta seem to have been thick 
on the ground in northern Italy ; in the south they formed 
Uttle more thin garrisons. In Theodoric’s theory the Goth 
was the armed protector of the peacefhl Roman >the 
Gothic king had the toil of government, whOe the 
consul had the honour. All the forms of the Roman 
administration went on, and the Roman polity and Roman 
cnlture had great influence on the Goths theimves. ^The 
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rale of tbe prinoe orar two dlatlnot niliOiis in the same land 
wee n eoeai ar ily despotic; the old Teutonic freedom was 
neoew^ly loet Sudi a system as that which Theodorio 
established needed a Theodorio to cany it on. It broke 
in pieces after his death. 

On the death of Theodorio (526) the East and West 
Qoths were amn separated. The few instances in which 
tbeT are found acting together after this time are as scattered 
and incidental a% they were before. Amalaric succeeded 
to the West-Gk)thio kingdom in Spain and Septimania* 
Provence was added to the dominion of thi new East-Oothic 
king Athalaric, the grandson of Hieodoric through his 
dan^^ter Amalasontha. The weakness of the East-Gothic 
position in Italy now showed itself. The long wars of 
^stinian’s reign (535-555) recovered Italy for the empire, 
Ad the Gothic name died out on Italian soiL The chance 
of forming a national state in Italy by the union of Roman 
and Teutonic elements, such as those which arose in Gaul, 
hi Spain, and in parts of Italy under Lombard rule, was 
thus lost. The East-Gothic kingdom was destroyed before 
Gk)ths and Italians had at all mingled together. The war of 
course made the distinction stronger ; under the kings who 
were chosen for the purposes of the war national Gkithio feel* 
ing had revived. The Gotha were now agaioi if not a wander- 
ing people, yet an armed host, no longer the protectors but 
the enemies of the Roman people of Italy. The ^t-Gothio 
dominion and the East-Gothic name wholly passed away. 
The nation had followed ^eodoric. It is only once or 
twice after his expedition that we hear of Goths, or even of 
Gothic leaders, in the eastern provinces. From the soil 
of Italy the nation p^sed away almost without a trace, 
while tme next Teutoliic conquerors stamped their name on 
tbe two ends of the land, one of which keeps it to this day. 

The West-Gothic kingdom lasted much longer, and 
came much nearer to establishing itself^as a national 
power in the lands which it took in. But the difference 
of race and faith between the Arlan Goths and tbe Catholic 
Romans of Gaul and Spain influenced the history of the 
West-Gothic kingdom for a long time. The Arian Goths 
ruled over Catholic subjects, and were surrounded by 
Catholic jieighbours. wThe Franks were Catholics from 
their first conversion; the Suevi became Catholics much 
earlier than the Goths. The African conquests of Belisarius 
gave the Goths of Spain, instead af the Arian Vandals, 
another Catholic neighbour in the form of the restored 
Roman power. The Catholics everywhere preferred either 
Roman, Suevian, or Frankish rule to that of the heretical 
Goths ; even the unconquerable mountaineers of Cantabria 
seem for a while to ha^ received a Frankish governor. In 
some other mountain districts the Roman inhabitants long 
maintained their inde^ndence, and in 534 a large part of 
the south of Spain, including the great cities of Cadiz, 
Cordova,^ Seville, and New Carthage, was, with the good 
will of its Roman inhabitants, reunited to the empire, 
which kept some points on the coast as late as 624. That 
is to say, the same work which the empire was carrying on 
in Itoly agunst ^e East-Goths was at the same moment 
carried on in Spain against the West-Goths. But in Italy 
tbe whole land was for a while won back, and the Gothic 
power passed away for ever. In Spain the Gothic power 
outliv^ the Roman power, but it outlived it only by itself 
becomi^ in^ some measure Roman. The greatest period 
of the Gothic power as such was in the reign of Leovigild 
(667-^8^. He raunited the Gaulish and Spanish parts of 
Uie kingdom which had been parted for a moment; he 
unitgd the Suevian dominion to his own ; he overcame 
some of the independent districts, and won back part of the 
reCbvered Roman province in southern Spain. He further 
established the power of the crown over the Gothic 
nobles, who were beginning to grow into territorial lords. 


The next reign, that of his son Recared (586-60R was 
marked by a change which took away the great hinwAce 
which had thus far stood in the way of any national union 
between Goths and Romans. The king and the greater pari 
of the Gothic people embraced the Catholic faith. A vast 
degree of hifluence now fell into the hands of the Catholic 
bishops ; the two nations began to unite ; the Goths were 
gradually Romanized, and the Gothic language began to go 
out of use. In short, the Romance nation and the Romance 
speech of Spain be^n to be formed. The Goths supplied 
the Teutonic infusion into the Roman mass. The king- 
dom, however, still remained a Gothic kingdonn **Gothic,” 
not Roman” or ** Spanish,” is its formal title; only a single 
late instance of the use of the formula **regnum Hispanim” 
is known. In the first half of tbe 7th century that name 
became for the first time geographically applicoble by the 
conquest of the still Roman coast of southern Spain. Tbe 
empire was then engaged in the great struggle with the 
Avars and Persians, and, now that the Gothic kings were 
Catholic, the great objection to their rule on the part of the 
Roman inhabitants was taken away. The Gothic nobility 
still remained a distinct class, and held, along with the 
Catholic prelacy, the right of choosing tbe Ung. Union with 
the Catholic Church was accompanied by the introduction 
of the ecclesiastical ceremony of anointing, a change de- 
cidedly favourable to elective rule. The growth of those 
later ideas which tended again to favour the hereditary doc- 
trine had not time to grow up in Spain before the Maho- 
metan conquest (711). The West-Gothic crown therefore 
remained elective till the end. The modern Spanish nation 
is tbe growth of the long struggle with the Massulmaus ; 
but it has a direct connexion with the West-Gothic king- 
dom. We see at once that the Gotha hold altogether a 
different place in Spanish memory from that which they 
hold in Italian memory. In Italy the Goth was but a 
momentary invader and ruler; the Teutonic element in 
Italy comes from other sources. In Spain the Goth sup- 
plies an important element in the modem nation. And 
that element has been neither forgotten nor despised. Fart 
of the unconquered region of northern Spain, the land of 
Asturia, kept for a while the name of Qothio, as did the 
Gothic possessions in Gaul and in Grim. The name 
of the people who played so great a part in all southera 
Europe, and who actually ruled over so large a part of it, 
has now wholly passed away ; but it is in Spain that its 
historical impress is to be looked for. 

Of Gothic literature in the Gothic language we have the 
Bible of Ulfila, and some other religions writings and frag- 
ments (see notice of Gothic Language below). Of Gothic 
legislation in Latin, we have the edict of Theodoric of the 
year 500, lately edited by Bluhme in the Jfonwmenfa Ger- 
mania ffistorica ; and the books of Varia of Cassiodorns 
may pass as a collection of the state papers of Theodoric and 
his immediate successors. Among the West-Goths written 
laws had already been put forth by Euric (466-484). The 
second Alaric (484-507) put forth a BrtviaHum of Roman 
law for his Roman subjects ; but the great collection of West- 
Gothic laws dates from the later days of the monarchy, 
being put forth by King Rekisvinth about 654. This code 
gave occasion to some well-known comments by Mont- 
esquieu and Gibbon, and have been discussed by Savigny 
(0€§chiehie des Sdmitehm Reehin^ ii 65) and various other 
writers. They are printed in the old collections of Linden* 
brog and Heineccius. They do not seem to have been yet 
reprinted in the Mmumemta Germanim. Of special Gothic 
histories, besides that of Jordanis, already so often quoted, 
there is the (3othic history of Isidor, arohbnriiop of Seville, 
a special source of the history of the West-Gothic kings 
down to Siuntbala (621-631). Birt aB the LafciA and 
Greek writers contemporary with the days of Gothic pee- 



85^ GO' 

dominaDce make their constant contributions Not for 
facts, but for a general estimate, no writer ia more 
instractive than Salvian of Marseilles in the 5th century, 
whose work De GubernatioM Dei is full of passages con- 
trasting the vices of the Romans with the virtues of the 
Imbarians, especially of the Qotbs. In all such pictures 
we must allow a good deal for exaggeration both ways, but 
there must be a ^und-work of truth. The chief virtues 
which the Catholic presbyter praises in the Arian Ooths are 
their chastity, their piety according to their own creed, 
their tolerance towards the Catholics under their rule, and 
their general good treatment of their Roman subjects. He 
even ventures to hope that such good people may be saved, 
notwithstanding their heresy. All this must have had some 
ground-work of truth in the 5th century, but it is not very 
wonderful if the later Wes^Ooths of Spain had a good 
deal fallen away from the doubtless somewhat ideal picture 
of Salvian. 

Of modern writers dealing specially with Gothic history mav be 
mentioned Mauso {GeaMeHUn des Oat^Ghthisc^ Reiches in Italien^ 
Breslau, 1824); A^hbach (fleechidUe dcr W'e^othen^ Frankfort, 
1827); Kopke (Die Ai^dnge dee RUnigathuma bei den Oathen^ 
Berlin, 18o4; Dahn (vie Kbnige der Oemutnen^ Munich and 
Wilrzbnig, 1861>1871); Pallmann (OeechieikU der l^lhertoandcrun^^ 
Gotha and Weimar, 1863-1864). It is hard to find any work m 
English dealing specially with Gothic history, though much may be 
learned fVoin writers like Gibbon and Milznan, who deal with the 
Goths simply as part of some laigor subject. Several chapters in 
the third b^k of Milman’s HiScry qf LcUin (RmAiawUy are of 
special importance in this way. (B. A. F.) 

OOTHIO LiLNOUAGB. 

By this name, which may be taken generally as denoting 
the idioms of the various divisions of the Gk>thic nation, is 
more particularly meant the language exhibited in certain 
fragments of a translation of tne Bible and other minor 
documents, which, dthough preserved in manuscripts not 
dating farther back than perhaps the 6th century, and 
clearly written in Italy during the rule of the East Ooths, 
are commonly assumed to have originated among the West- 
Qoths at the time when they were seated in Mcesia, and to 
be therefore older by at least a century than the manu- 
scripts themselves. It is chiefly due to this assumption 
that the more distinctive name of Messogothio language is 
often used, in England and elsewhere, as well as the simpler 
Gothic, The latter name, however, seems to be more appro- 
priate, in spite of the great probability of the assumption 
referred to, — since it is, for obvious reasons, utterly impos- 
sible to prove that the language of the West-Goths at that 
time differed from that of the East^oths, or, even if there 
was any difference, to show that our manuscripts represent 
the original forms of the speech of their supposed West- 
Gothic author. Indeed, according to a fragment of a Gothic 
calendar preserved in one of the Milan manuscripts, which 
gives the name of the Gothic people as Oul4hiuda^ (thiuda^ 
<< people the most correct form of the name would be 
Ootia lliis spelling at lecMt has obviously greater claims 
to authenticity than Oothiy OcUhi^ or F^r^oi, and other 
similar forms most commonly (although not exclusively) 
used by Latin and Greek writers, whose want of familiarity 
with the sounds of the Gothic language is often abundantly 
manifest From 0ut4hiuda we may infer ijtli certainty 
that the Goths called themselves Gutde^ the' corresponding 
adjective being gtUUki. 

We have no direct evidence of the chaiaejtor of the Gh>thie 
language until the time of the above-mentioned manuscripts ; 
but some condusions regarding a more archaic state (A the 

^ The same form of the name eeeme to oconra second time in the 
Runic inscription of the Becbarast ring, Out^ann^m haUag, ^^dedioated 
to the Ooths’ tretsure.” ijf, H. F. Massmann, in Pfciifor’s Germania 
(Vienna, 1867), it p. S09 sg.; and Ludv. Wimmer, Aaibllger for 
nordMt ( R dkymMghad eg HiHarU (Oopenhsgen, 1867), p. 46. 
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language may be ^wn from a careful examination ot the 
numerous words borrowed ^rom Gothic at a much easdjar 
period by some of the Finnish tribes originally dwelling in 
the interior of Russia.* It may be suely assumed that 
some at least of these words still retain forms of the 
Gothic language from as early a period as perhaps the IsW 
or 2d century B.a By the same date the Goths, as well 
as the other Teutonic nations, were no doubt already in 
possession of the Runic alphabet, an a(U4>tation of a parti- < 
cular form of thg Latin characters to their special wants and 
uses.* No traces of this alphabet, however, have been left, 
except the alreadv mentioned Aort inscription of the 
Bncharest ring, a list of the Gothic names of these runes, 
preserved in a Vienna manuscript of the 9th century,^ and 
some letters in Ulfila's Golhio alphabet, which soon sup- 
planted the less convenient Runic characterB, and so helped 
to inaugurate the short literary period of the Gothic 
uage BO closely connected with the name of that prelate. 
Ifik, or rather Volfila (310-580 A.D., see 
was a man of the most profound learning. He not only 
invented, as has been said, a new alphabet for his literal^ 
purposes, but was also able to preach and to write in Latin 
and Greek as well as in his native Gothic language, and he 
is reported to have left behind him a great number of tracts 
and translations in these three idioms. The principal work 
of his life, however, was his translation of the BiUe, parts 
of which seem to have reached us in the famous Codex 
Argenteue, now at Upsala, and in several minor fragments 
at Wolfenbtlttel (Codex CaroUnus) and Milan (Codicee 
Ambroeiani, inclumng some leaves now kept at Rome and 
Turin). In. this way we possess ^e greater part of the 
gospels, Considerable pordons of tne epistles, and a few 
fragments of the Old Testament ; there is also a fragment 
of a comment^ on St John’s gospel, commonly called 
Skeirems (or ^^explanation”), and the fragment of a calendar 
which has been already mentioned as containing the ori- 
ginal form of the name of the Gothic people.* As to the 
authorship of the last two fragments nothing can be said 
with certainty; and certain Sfferences in language and 
manner of translation make it doc^btful even whether the 
fragments of the Old Testament can be traced Co the same 
origin as those of the New. The bulk of the whole, how- 
ever, may safely be ascribed to Ulfila, for it can hardly be 
assumed that the sai&e work would have been done twice 
over in so short a space of time as that l^ing between the 
days of Ulfila and the date of our manuscripts. The whole 
character of the translation too seems to indicate a man of 
Ulfila’s mental power and theological learning. Although 
it cannot be denied that several alterations of the original 
have been introduced into our texts at a later time, it is 
certain both that the author carefully interpreted the Greek 
text (which was of course the fundamental source of his 
work), and also that he consulted, and in not a few places 
followed, the old Latin versions where his own ideas seemed 
to differ from those of his Greek authorities.* 

As a specimen of the language, and of Ulflla’s mode of 
translation, we may insert here his version of the Lord’s 
prayer: — 

Atta imsar tha in hlminom. Weihnai name thein. Qimai 
thlndinasras theins. Wairthai wlQa thdns swe in hixnina Jah ana 

* Bee Dr Wilh. ThonuMn, Ueber dm Ritgiiue der Gemanieehm 
Sgraehm ayf die Finaiech-Lappieehm (Halle, 1870). 

* Bee emcUUy Dr Lndv. Wimmer, Rnneakryftens OprMdee og 

I7(iva;^| Oopenhagen, 187A 

« J. Zacher, Dae GaUMhe Al/pMbei VvJfilM vnd doe Rmiefi- 
dfphabetf Ldprie, 1866. ^ 

* A few Gothic words and namee occur among the labBoripSoiiB ti 
two Latin oherten, one of which ie now prasored at Haideia tho 
otiier, formerly kept at Areno, is now lost 

* For fiiller particalars see the two prindpel editions of the Gothic 
texts hy V. A Gabelents und Loebe (8 vole., Altenbnxg end Leineio. 
1848-76), and by B. Benhaidt (Halle, 1876). 
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airUud. Hlaif HTUMmna thana rinteinaa himma daga. Jah 

afl«^ nna ihatal dralana lUaima, iwaawe Jah weis afletam thaim 
Anlam unaaiaim. Jah ni hriggaft nna in Ihdatnbigai, ak laoaaia 
iiw af nhilin* 

The Gk>Uiio language did not very long survive the times 
of Ulfila. From Moeeia, where it had gained its highest 
literary culture, it disappeared together with the Goths, 
i^en they were driven from these parts by later migrations. 
In the western p^ptions of Europe, that is, in Italy, France, 
and Spain, whither it had been carried by the emigrants, 
the Gothic language seems to have died out even sooner 
than the Gothic nationality, f^iving way to the overpowering 
influftnoe of Latin, and leaving tehind it only a few indis- 
tiuct relics in some proper names and other words that 
had been received into that victorious language. It 
Was only in a remote spot of the Crimea that it continued 
to exist until the 16th century, when the last remains of a 
Gothic people were detected, and a few specimens of their 
language were gathered by Augerius de Busbeck, a Dutch 
traveller, who visited the eastern parts of Europe in the 
years 1554-1664.^ 

It is well known that the literary remains of Gfothio are (with the 
exception, perhaps, of a few Rome inscriptionB belonging to the 
Soandinav^ lanraages) hy several centunes the oldest specimens 
of Teutonic spee%, and therefore have a partlctilar value for the 
student of the history of that family of languages. Notwithstand- 
ing this fact, it would be alto^ther wrong to reg^ Gothic as the 
common source of the more modem stages of these idioms. Althoimh 
very archoio in many of its forms and sounds, it is in these still far 
removed from the original features of the common language, as that 
was spoken before any separation of Teutonic tribes bod token place. 
Most nearly related to it seem to have been the Scandinavian 
langoiiges, which are now generally assumed to have formed, together 
with Gfothio, the so-called eastern branch^ of the Teutonic family, 
while English, Frisian, ^d Low and High German belonged to a 
western oivislon. The latter is chiefly marked by the introduction 
of a considerable number of forms and sounds of a less archaic 
stamp, while the eastern idioms are found to ]|ave adhered more 
dosely to the original forms. Thus, almost the only distinct inno- 
vation in the sound-system of the eastern branch is the insertion of 
a g sound into the groups tuw, ai4W, uw in accented syllable^ as 
in Gothic Old Norse tryggr^ compared with Old High Ger- 

man and Old Saxon triuvji. Old EngUsh ^eouw, tTywa^ ** true or 
Old Norse hdggva, to hew. Old High German and Old Saxon 
hawwan, Old English haavoan. Western Teutonic, on the other 
hand, is once disoemiBle by its doubling all single consonants 
ending a diort root-syllable before y (w, r, l)\ thus Old English 
fAsccflm, Old Saxon Old Hmh German daekm^ to cover 

(litendly ‘*to thatch*’), but Gothic Old Norse ; or 

Old English aallofi^ Old Saxon aellian, Old High German aelUn, to 
seU, bat Gothic aayan, Old Norse ae^ja. As to the inHexionsl 
system, the accusative plural of nouns has in Western Teutonic 
replaced by the nominative form, as in Old Eofflish dagaa. 
Old Saxon daglta, Old High Gennan tag^ days ; Gotmo still has 
dagda for Uie nominative, and dagema for the accusative, the Old 
Norse forms being dagar^d daga respectively. The same ohanm 
is found in the a^eotives, as Old EngUsh and Old Saxon blime, 
Old High German hlinUy blind (emffO, ooftnsponding to both Gothic 
blindai and bUndana^ Old Norse blindir and blindcL On the other 
hand, the formation of the plnial of certain neutral substantivea by 
adding an r, as In Old Exiglish latnbrUf lambs, Old High German 
lamMr (still extant in the English plural children) is entirely lost in 
Eastern Teutonic (Gothic la/tMo, Old Norse IfHiib). Another instance 
of change is to be seen in the loss of the dative case of the reflective 
pronoun (Gothic aia, Old Norse air) in Western Teutonic, the corre- 
sponding forms of the personal pronoun of the 8d person being 
UM instead (Old English him, hire, Ac.) Western Teutonic has 
also introduced the use of the genitive forms of the same personal 
pronoun instead of Hie possessive pronoun (Gothic aaina, Old Norse 
Han) when the possessor is denoted by a feminine or a plural 
(Old English has gone even farther hy dropping the possestivs pro- 
noun alt(^ther). In the verb, Western Teutonic has replaoed Hie 
original firm of the 2d person singular of the past indicative 

^ See his report and word-lists, reprinted by Massmsnn, In ZeU 
aehrift /fkr DaUaehea AUartham, L p. 845 aeq. The words contained 
in mam lists an not dl intelligible, and some or them sn clearly of 
l^vonio or Inuiian ori^ but others an decidedly Gtothio as ngards 
uebr form, thus aMpan, to slsq>; critan, to we<^ ; four; the 
eomet Qo^e forms being dtpan, gritan, ftdrOr, 

* H. Smmsr, ** Ostgennansn und Wsstgermanen,” in Zeitaehrifi 
fOraDeHtaehaa AlUrihma, xix. p. 898 aq. 


ending in -4 (as in Gothic and Old Norse tcoH, gqft, thon wert, 
gavest) by the oorresponding fbrm of the sntdnnotive (Old KMjjjtwb 
wire, gma. Old Saxon and Old £Qgh German wri, gSbi)* 
Western Teutonic has also lost the fiuilty of deriving pa^ve or 
intransitive verbs from active verbs or adQeotives hj adding the 
syllable -lui- after the root-qrllable, as in Gothic /Mnan, Old 
NorseyWIna, to be fllled, as compared with Qothio/t«&s, Old Norse 
fidlr, frill ; or Gothic^(fan, Old None^/4a, to flil. Only a very 
few instances of this finnation an left m Western Teutonic, such 
as Old English uxaman, to awaken [intruns.], or lacmian, German 
tamen, to learn {tf. Old English ioeoean, German weekan, to awaken 
[trans.], and Gennan lahren, to teach). As to the vocabulary, we 
may mention the loss of the verb din, to do, in Gothic and Souidi- 
navian. The most oonspicuons peonliarity in the mtax is the 
frequent use of the dative (or peniaps oimually the instrumental 
case) instead of the accusative in Easmm Autonio. 

Among the Teutonic languages Gothic holds by fsr the foremost 
rank as regards tlie regulanty of its sound-system and its inflexions. 
The vowel system is romarkublo for the absence of the short a and 
0 sounds, except in a few places where if and 8 (spelt ai and au) 
occur under certain consonantal influences. Umlaul, or assimilation 
of root-vowels to a following a-, or v* sound, is not discernible 
in Gothic. Thus we find only five short vowels, a, (ai), i. (au), u ; 
five long vowels d, 8, i (spelt ei), 8, A ; and three diphthongs ad, 
au, and iu. There may have been other distinctions of vowel- 
qualities besides those expressed in fqiellinm but we have no means 
of definitely settling this question ; so mu^i, however, can be said, 
that the long vowels, and especially 8 and 8, probably had the close 
sounds, since these are often interchanged with ai and u in our 
manuscri]^. The spelling of the consonantal system is also very 
simple. Asides y, w, r, 7 and three nasal sounds (the gntturm 
nasal being expresssed by g after the Greek fashion), we find three 
voiceless stops, p, i, k (q being only a combination of kw); three 
voiced stops, b, a, g; four voiceless spirants, f, a, th, A ; and only 
one distinct sif^ for a voiced spirant, s. This system of spelling, 
however, is obviously insufficient to express all tlio sounds of the 
language, — an insufficiency partly due to the fact that the transcrip- 
tion of the Gothic gpeech-sounds was chiefly an imitation of the Greek 
graphic system, wnich, at least in Uliila's time, had become rather 
imperfect, inasmuch as difleront sounds develoj^d out of one sound 
of an earlier period were still often expressed by the same sign (just 
as in the English orthography of the present day). It is highly 
probable, for instance, that the signs Ol b, d, g of the Gothic 
alphabet not only expressed the sounds of voiced stop consonants 
(media), but also represented the sounds of voiced spirants, snob as 
English V and soft th, or North German g after a vowel (these 
values being the on^ ones left to the Modem Greek signs y, 8). 
Hence the regular change of h, d final after a vowel into/, in, as in 
g^f, I gave, fmm giban, to give; or haUh, 1 bade, from bidgan, to bid.* 

Great regularity prevails also in the inflexional system. In tbe 
substantival and acyectival declensions tbe instramental case has 
become extinct by an early confusion with the dative (the case 
commonly called dative being, in fact, a mixture of forms of the 
original dativo and the instrumental and local cases), while in the 
Western branch of Teutonic it was still in frequent use. At the 
same rime, GoUiio is the only Teutonic idiom that has still pre- 
served, in a few cases, the vocative in a form distinct from that of 
the nominativu (fiaka, fish, for instance, hos/sk in the voc.). The 
adjectival declonslon is remarkable for the retention of special forms 
of riie 4- and u- stems, which iu all other Teutonic languagM have 
been transferred to the inflexion of the ja- stems. In the pro- 
nomin^ inflexion the instrumental case has been kept disrinct in a 
few instances, roch aBtM,hvb (the latter form being the same as Eng- 
lish why). There are also some relics of the dual number left in 
the 1st and id personal pronouns. As for the verb, Gothic is 
quite unique in retaining the old formation of the passive voice by 
means of simple derivation (as in bairada, bairanda, be is, they are 
borne, Greek q^iparai, ^ipovrm), tbe dutl number of the 1st and 2d 
persons throughout the whole active voice (bairda, hairata, we, you 
two bear, in the indicative, or baira^, bairaita in the subjunctive, 
or Wtm, b9ruia, we, you two bore [ind.], and MrHva. heraita tobj.] 
along with the plow forms hairam, bairiOh, Ac.), and the 8d 
person of the impentive (as bairadau, hairandau, he, they shall 
! bear, Greek ^apirm, ^apirrmw). The different verbal dosses ore of 
I course the same as lx the other cognate idioms ; but they are ke^ 

I more c'ompletely distinct in Gothic, for it is only thero that the 
reduplication has been preserved intact in the past of the redupli- 
cative verbs, Gothic haahald, 1 held, for instance, corresponding to 
such shortened forms aa Old Norse htU, Old English haotd, Old 
Saxon held, and Old High German hMU, heaU, hialt. Gothic again 
ia the only language that seems to give us a cine to the exnlanation 
of the formation of the past in weak verbs. There we find snob 

* Bee W. Weiugaertner, Die Auaapraehe dea Oothiaehan (Lelpsio, 
1658); F. IMetrich, Uabardie Auaapraehe dea GHAtsehen (Marburg, 

1862) ; H. Paul, **Zur Laatvenchiebung,” in Beitr&ge aur Oeaehichie 
dar JDeutaeh*"- nnMuJui vmA. TAtMudium i 1 8T an (Halle, 1874). 
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nlonl forms as Aotin-dftfum, we heard, whUe in Old Norse we have 
siinfl%A^-d^tf/n, in Old English hier^dmi^ Ac. Now, this 
wotud be exactly the corresponding form of the verb difn, to do 
(lost in Gk)thio, as mentioned above), so that AouMkUtftttn must 
once ^ve meant ** we did hear.” 

Notwithstanding all these instances of great antiuuity we must 
be on our guard against the assumption that Gothic in all its 
features boars the same archaic stamp. In fact, it often goet 
farther than the other cognate idioms in dropping short final 
vowels. There are no ti'aces left of the short vowels originally 
ending a- or stems in declension ; thus, dags from dago-, dav; 
haum from homa-t horn; gasta from guest; huga fW>m Aiigi-, 
mind ; but there are many instances of the preservation of these 
vowels in the other languages, such as dagar, fM/aHr in Old 

Scandinavian Runic inscriptions, or hyga in Old Engliim, or Kwgi in 
Old Saxon and Old High German.^ Even the regularity of the 
inflexional system is often not archaic, but due to later assimilations 
of forms originallv more distant than in Gothic. The most striking 
instance of this is ^rhaps the loss, in the verbal system, of the 
so-called grammatical change, that is, the transfeiTing of a voiceless 
spirant into a voiced spirant after a syllable unaccented in the 
earliest time before the general Teutonic rule of fixing the accent 
on the rodt-syllables had come into use.* This change (still dis- 
cernible in such English forms as /loos, toe were) was fully de- 
veloped in all other cognate idioms, as for instance in Old English, 

ic waeat ^ wdrofif or eeaean, to choose, ie eeaa, we euron, geeoren, 
ic,f these forms standing for wda, wSattm, Ac. Gothic lias given 
up the voiced sound altogether, forming simply waa, wiaum, or 
kiuaan, kaua, kuaum, gakuaana. It is only in some isolated words 
(such as fadar and brOthar, corresponding to Sanskrit pitdr and 
bhrdtar), and some derivatives that even traces of this fundamental 
rule are now to be found in the Gothic language. (E. SI.) 

GOTTFRIED. Meister Gk)ttfried of Strasburg, the 
moat brilliant German poet of the Middle Ages, flourished 
about the end of the 12th and beginning of the 13th 
century. Of his life and position we have no certain in- 
formation,' for he has told us next to nothing about him- 
self, and contemporary records are dubious and confusing. 
It would seem, however, that he waa a man of good birth 
and position, who flUed an important municipal office in his 
native town of Strasburg. His chief work was written 
about 1210, and we may confldently place his death 
between 1210 and 1220. We know from his writings that 
he was a man of high culture, but it is almost certain that 
he was not a priest. Of this his occasional sneers at the 
g clergy are perhaps a better proof than the dubious morality 
^ of much of bid work. Gottfried wrote one great poem, 
Triatan und laolL * The story is of Celtic origin ; it came 
flrst from Britain and Ireland, thence was carried to France, 
and thence to Germany. Few stories have been so often 
treated or have had so wide an inflhence upon literature. 
A very few words will suffice to give Gottfried’s version 
of it King Mark of Cornwall has a nephew named 
Tristan, whom he sends to woo vicariously, and bring 
home as queen of Cornwall, the beautiful Isolt^ princess 
of Ireland. The young man goes on his mission, is suc- 
cessful, and sets out with Isolt on the homeward journey. 
Before they reach Cornwall, however, they unfortunately 
drink a love potion which Isoit’s mother had intended to be 
given to her daughter by the king of CornwalL The con- 
sequence of the mistake is that the young people fall madly 
and hopelessly in love with one another. TbB wild force 
of their passion soon causes them to disregard morality and 
prudence alike, and the bulk of the poem is devoted to an 
account of the numerous complications which in time arose. 
Of course the king soon becomes suspicious, and at last his 
suspicions become c^inties. Tristan withdraws to Nor- 
mandy, and enters into an alliance with a princess of the 
land, whose very name— Isolt, the white-handed — ^has a 
strange charm for him. But he flnds that he really cares 

* E. Sisven, in BeUrOga mar Oeachickte derJDmOaohm Sjprache md 
Literaiur, v. 101 aq. (HsUe, 1878). 

* W. Brauns, ** Uebsr dsn gnmunatischen Wsohssl,” in BoiMge, 
Ac., L 618 «g.; Vsmsr, **Usbsr sins Auanshme dsr sntsn Laut- 
vsrsehlsbnng,*' in MeiUekrifl fikr vargkiekande 8ipraekwiaaenaeha/L 
xxiii. 97 aq. (Bsrlin, 1877). 
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nothing for this nev^'^lt; the mem^ of his old love 
rises powerfully in his soul ; he gives nttdfanees to his 
doubts and perplexities in a soliloquy, with which the 
poem abruptly concludes. 

Triitan is thus an unfinished work; still it is a tolerably 
long one, as it consists of 19,652 short rhymed lines. The 
style is highly finished. There is an artistic choice of fit 
words, a frequent use of antithesis and word-play, and a 
skilful management of the versification. ^But these are, of 
course, only side otters. The permonent interest of the 
poem consists in its representation of human passion, and 
in the knowledge it shows of the human heart. The piaih, 
rude story, when told by Gottfried, takes a depth and 
pathos that are hardly its own. All is desoriM, too, 
with such clear, bright touches, and such vivid force, tlui 
the poem seems somehow a tale of our own time. Its 
morality indeed is not high ; but this objection did not 
probably occur to those wbo first read it If we judge it 
by a purely art standard, we must pronounce it worthy of 
an important place in the literature of Europe. Tristan 
was not allowed to remain a fragment Ulrich von 
Tiirheim (about 1236) and Heinrich von Freiberg (about 
1270) botli wrote oontmuations and condusions of the work, 
which certainly fell far short of the original 

Of Gottfried’s other writings, only some lyrics in the 
ordinary style of the minnesingers remain to us. Two 
longer poems, entitled Zobffssang auf die Jungfrau Maria 
and GidvM van der Armuth^ were long attributed to him, 
but recent criticism has conclusively proved that they are 
the work of others. Gottfried’s influence on German 
literature was very great, and a j^roof of this is the 
numbed' of poets who treated the same subject after the 
plan he had laid down. All these, from Hans Sachs 
(1494-1576) to Immermann (1796-1840), may fairly be 
claimed as his f&llowers. 

The chief editions of Gottfried's Triatan are those of Fr. Heinriob 
V. d. Hagen (a complete edition, with the continuations, Bresl., 
1828), Grooto (Berlin, 1821), Massmann (Leip., 1848), and Bechstein 
(containing a very able and complete introduction, 2d ed., 2 vola, 
Leip., 1878). See also the translations into modem German, with 
continuations, Ac., by Hetm. Kurz (Stutig., 1844, 8d ed., 1877), 
and Karl Simrock (2a ed., Leip., 1876). For what is knvwnof the 
life of Gottfried see Kurz’s **Zum Leben Gottfried von Strassburg” 
(in the Augaburg. AUgmeine ZeUuna for 1868, and Qernuinia, 16 
Jahrgang); and as to the sources of the sto^, Franck’s TrtMan 
at laouU (Paris, 1866), ^d F. Gompart, the Sagani&berliqfeir^ 
ungen in den Triatan-JS^pan Bilharta von Charge und Ootffriada 
von Straaaburg (Gustrow, 1876). 

GOTTINGEN, the cluef town of a circle of the same 
name in the land-drostei of Hildesheim and province of 
Hanover, Prussia, is pleasantly sitnafted at the foot of the 
Hainberg in the fertile cvalley of the Leine, about 67 miles 
to the south of Hanover, on the Hanover and Cassel railway. 
It is traversed by the Leine, which separates the Altstadt 
from the Neust^t and Masch ; and it is surrounded by 
ramparts which are planted with lime trees and form an 
agreeable promenade. The streets in the older part of the 
town are for the most part crooked and narrow, but the 
newer portions are spaciously and regularly built. Apart 
from the churches and the numerous university buildings, 
it has few structures of any public importance. There are 
several thriving industries, including, besides the various 
branches of the publishing trade, the manufacture of 
woollen and cotton goods, and of ph 3 rsical and mathema- 
tical instruments. The university, the famous Georgia 
Augusta, fouided by George II. in 1734, and opened in 
1737, rapidly attained a leading position, and in the year 
1823 its students numbered 1547. Political distarban^ 
in which both professors and students were implicated^ 
lowered the attendance to 860 in 1834 ; and the expulsion 
of the famous seven professors (Albrecht, Dahlmann, Ewald, 
Gervinus, Weber, a^ the brothers Grimm) in 1837 ilill 
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hiMiar reduced its prosperity. ThfaVents of 1848, on the 
^her handf told somewhat its favour; and since the 
annexation of Hanover in 1866 it has been carefully 
cherished by the Prussian Qovemment. In the winter 
^ion 1877-78, its students numbered 909, and the teach- 
ing staff 124, — ^its numerical strength thus entitling it to 
mnk as the eighth on the list of German universities. The 
present professoriate includes, among other distinguished 
names, those Benfey, Lagarde, Lotze, Bitschl, and 
Weber. Amongst those who have been teachers within its 
jr^ may be mentioned, besides the seven already named, 
JuaUer, (}esner, Gatterer, Sprengel, Heyne, Biumenbach, 
Herbert, Heeren, 0. Miiller, K, F. Hermann, and Eichhom. 



f Plan of Gbttiiigen. 
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0. University. 
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Neander, Ewald, and the distinguilhed chemist Bunsen, it 
may be added, were natives of ^ttingen. The university 
library contains upwards of 600,000 printed volumes and 
5000 manuscripts. There is a good chemical laboratory, 
as well as adequate zoological, ethnographicsd, aud minera- 
logical collections, thtfmost remarkable being Blumenbach’s 
famous collection of skulls. The other establishments 
more or less connected with the university, such as the 
observatory, botanical garden, and various hospitals, do 
not call for special notice. The GeseHschaft der Wis- 
senschaften publishes the long-established and well known 
GdUtt^^Ae GtUKrU Anaeigen^ The population in 1875 
numbered 17,057. 


The earliest mention of a villam of Goding or Gutinp occurs in 
documents of about 950 ▲.n. The place received municipal rights 
firom the emperor Otho IV. about 1210, and from 1286 to 1468 it 
was the seat of the princely house of Braunschweig-Gottingen. 
Daring this period it ncdd a high place amuug the towns of the 
Hanseatic League. In 1681 it joined the Reformation movement, 
and in the following century it suffered considerably by the Thirty 
Tears* War, having been taken by Tilly in 1626, after a siege of 
25 days, and recaptured by the Swedes in 1682. After a century 
of decay, it was anew brought into importance by the establishment 
of its university ; and a marked increase in ity industrial and com- 
mMal prosperity has again taken place in recent years. 

^See ^hi^t, Urhwhdmbuck der Stadt Omngrn 1400-1500 
11867) ; Pdtter, Fenueh eifier ahademiecKen OelehrtengeechidUe der 
UteivirritiU oHuingm (175^88), continued lay Saalfeld (1820) and 
l^Oesterley (1888); Unger, Omingm uind die Georgia Augiata, 


GOTTSCHALE, or Ootbbobaloub, sumamed Ful- 
OEMTius, a prominent fignre in one bf the moet imporiiant 
theological controverzieB of the 9th century, was the 
son of Bemo, a Saxon count, and, having been devoted 
(oblatns) from infancy by his parents to the monastic life^ 
was trained at the monastery of Fulda, during the abbacy 
of Hrabanus Maurus, and while Walafridus Strabos was a 
member of the fraternity. At the approach of manhood he 
made strenuons efforts to be released from his vows ; and 
he actually succeeded in obtaining from a synod held at 
Mainz in 829 the necessary dispensation; but through the 
hostile influence of his abbot this was afterwards cancelled 
by Louis the Pious, though as a slight mitigation of the 
harshness of this treatment he was permitted to remove to 
the monastery of Orbais, in the diocese of Soissons. Here 
ne aevoi^d himself to ardent study of the writing of 
Augustine, with the result that he became an enthusiaatto 
believer in the doctrine of absolute predestination, in one 
point going even beyond his master — Gottschalk believing 
in a predestination to condemnation as well as in a predes- 
tination to salvation, while Augustine had contented him- 
self with a dootrine of pretorition as complementary to his 
doctrine of election. While returning from a pilgrimage to 
Borne in the year 847, Gottschalk, happening to pass a 
night at a hospice in Friuli, came into contact with Netting, 
the newly elected bishop of Verona, and expounded to him 
his peculiar views. The bishop, apparently without saying 
much at the time, carried word to Hrabanus Maurus, who, 
meanwhile, had become archbishop of Mainz ; the latter 
lost no time in issuing two letters, one to his informant and 
another to Count Eberhard of Friuli, in both which he 
denounced the opinions of Gottschalk with some reckless- 
ness and great violence. On the one hand, he accused his 
adversary of neglecting the distinction between foreknow- 
ledge and foreordination ; on the other hand, he himself 
refused to recognize any difference between predestination 
to punishment aud predestination to sin. At a synod held 
in Mainz in presence of the emperor in 848, Gottschalk 
presented himself with a written explanation and defence 
of his views; he was, however, very summarily found 
guilty of heresy, and Lauded over to his ecclesiastical, 
superior, Hincmar of Rheims, to be dealt with as his crime 
might deserve. Having again assumed the defensive in an 
assembly at Chiersy in 849, he was once more condemned, 
— on this occasion not only as a heretic, but also as a de- 
spiser of authority, and as a disturber of the church’s peace, 
— and sentenced to be whipped severely and rigorously 
imprisoned (durissimis verberibus castigari et secundum 
ecclesiastioas regulas ergastulo retrudi). The place selected 
for his captivity was the monastery of Hautvilliers in the 
diooese of Rheims, and here he languished throughout the 
remainder of his life, a period of twenty years, notwithstand- 
ing the efforts of influential friends and his own pitiful 
appeals. Prudentius of Troyes, Wenilo of Sens, and llorm 
of Lyons successively expressed opinions more or less in 
favour of his views; nor did Hincmar derive much real aid 
from the dialectical skill of Erigena, whom he had called 
in as an authority on the other side. Various synods met, 
reached widely discrepant opinions on the burning question, 
and ultimately postponed its settlement to a future council 
in less troubled times. The summons of Pope Nicholas I., 
in 863, calling Hincmar to account for his harsh conduct, 
unfortunately never took effect ; and the result was that, 
after many renewed attempts at conviction and persuasion 
on the part of Gottschalk— he «ven proposed to settle the 
question by ordeal of fire — ^he was suffer^ to die unheeded 
in 868, and, by orders of his inhuman adversary, was buried 
in unconsecrated ground. It may be added that Gottschalk 
had attempted to establish a counter charge of heresy 
A yiifitt fr UitiAmat* Aifl. accounz of the latterie substitution 
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of Deltas ” for ** Trina DeitM ” in a current hymn. 

Thi#ii^ thonghtto sa^nr of Sabellianism; but the ortho- 
dox archbishop succeeded at once in purging himself from 
such an imputation of heretical pravity. 

The stoiy of OottBohilk has been told with mat fnlncM by 
Nesnder and Gieseler. See also Gfrbrer’s UiiAermi/Skwig liber Alter, 
Vreprung, und Zweek der DekntaUn dee fdlechm leidorut, 1848 . 

OOTTSCHED, Johann Christoph (1700-1766), a 
German author and critic of considerable influence in his own 
time, was bom, 2d Febmaiy 1700, at Judithenkirch, near 
Konigsbezg. He studied philosophy and literature at 
Kbnigsberg, was appointed professor, first of poetry (1730), 
afterwards of logic and metaphysics (1734), at Leipsl^ 
filled various other important offices in connexion with the 
university, and died 12th December 1766. His chief works 
were a tragedy entitled Der eterbende Cato (Leipsic, 1732) 
— poor enough rubbish, though it had great but *shof t- 
lived popularity; Deutsche SdMubUhne (1740-45), a col- 
lection of plays, some of which were written by himself, 
his wife, J. 0, Schlegel, and their friends, whilst others 
were translated from the French classic^ dramatists ; 
Ndtliiger Forrath zur Oesiehie der deutachen dramatischen 
Dkfuhuiist (1757-1766), intended to contain an account 
of all previous German plays Though not complete, the 
last is a very valuable and important work. Besides these, 
Gottscbed wrote a number of educational works, and 
edited several journak devoted to literary criticism. He 
was a pedant, but there is no doubt t^t he did good 
and lasting service to German literature. When he began 
to write, the ^ stage was occupied by plays in which eztra- 
vi^ant rani ‘did duty for 'eloquence, coarse vulgarity for 
wit, and the^ wildest improbabilities for inventive incident. 
In the writings of the second Silesian school the utmost 
extent of absurdity was reached. Gottsohed set his face 
against such productions. He enunciated rules by which 
the playwright must be bound ; he insisted on the observance 
of the dramatic uffities, and pointed to the French drama 
aa the best possible model for the German stage ; moreover. 
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his criticism did regulate and purify the Oenfim 

language. Unfortunately he (.went too far. ^e placed^ 
himself in opposition to the Swiss writers Bodmer and 
Breitinger, who were bringing before the German public 
several of the great English writers, more especially l^ton ; 
he refused to recognise the rising genius of Elopstock and 
Lessing, and still went on enunciating rules when the time 
for that was past, and praising mediocre writers as if th^ 
had been great geniusea So it came to ^hss that his in- 
fluence speedily d^ined,Mnd that before his death his 
name became admost proverbml for pedantic folly. Of alh 
lots his was the hardest, fer^ he. outlived his own repwta- • 
tion. His wife, Luise Adelgunde Yictorie Eulmus (1713- 
1762), was his faithful helper in his literary labours, and 
herself an authoi:e8S of reputation. Among other worksw 
she translated the Spectator (9 vols., 1739-43) and Pope’s 
Rape of the Lock (1744, flew ed 1772). After her death 
her husband editM her Oedkhte, with a memoir (1763). 
See Dansel’s Oottsched und seine Zeit, Leipsic, 1848. 

GOTZ, Johann Nikolaus (1721-1781), aminor German 
poet, bom at Worms, 9th July 1721, studied theology at 
Halle (1739-1742), where he became intimate with Qleim 
and Us, acted for some years as military chaplain, and 
afterwaris filled various other ecdestiastical offices. He 
died at Winterberg, 4th November 1781. The writings 
of Gbtz consist of a number of short lyrics and several trans- 
lations, of which the best is a rendering of Anacreon. 
His original compositions are light, lively, and sparkling, 
and are animated rather by French wit tiian by German 
depth of sentiment. They give easy expression to some un- 
expected whim or conceit, and, though utterly destitute of 
depth or force, are yet very pretty B[>eoimens of elegant 
trifling. Of that sort of work it would be difficult to find 
more favourable examples than Thamire an die Rosen and 
An erne Romansi(iieerin, See Gdts^s collected works, with 
biography by Bamler (Mannheim, 1785, new ed., 1807) ; 
also J. H. Voss, Briefe iHber O&ts und Ramler (Mannheim, 
1809). 
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